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m:l-:p:: seeking 1o investigate and master the many facets
| of the human onganism need (o be well versed in numerous
fields before they can begin 1o understand the intricate physi-
ologic wnrl:mp of the bodv. Students must also study how the
cellscanmalfunction and how discase cin occur before acnally
bemming a participant in the healing ars. Atlas of Pathotlysiol:
oy, Fourth Edition, offers a broad overview of pathophysiology
while providing sufficient demzil 1o help the learmer nnderstand
the principles invalved. The atlas format adds the power of
wsual representation to further enhance leaming.

Bocanse overy discipline involves a unigue Ianguage, the
wpening chaptors provide 4 concise roview ol the vocabulauoy of
pathophisiolops: Part 1. "Central Concepiss™ lists and explains
the key temmis used in the basic disciplines of camcer; infec-
tion, genetics. and luid and electrolvie disorders. Provided
A tsbibor formar, these st elegantdy summarize concepts
that smdents snd instrictors can referénce while building a
fundameninl Enowledge base. The chaprer on infections dis-
information on the pathophysiclogy of over
30 micctione, ranging from: bacterial o/ viral to)profozoal,
The chapters on cancer and genetics explore the rapidly
r.-'-l-'|-.'u1g t:||||'.t'r=|.'|||i||:1!.: ol these disorders, The Ainnl I:h;l!’}ll_'l'
cleady explains fiuid, electrolyte, and acid-base

el conlees

G0 EONCE|HS
disorder.

'

In Part 11, vibrany, full-color il]!,ts,trgliucn_ lc-q, I
wime stand our. The illustrations review essential’ a
suuctures, vividly depict the changes cause by
minate pertinent pathology, and clarify and sim I
1o unrderstand rerms, Obviously, visual learmers willl Q‘ﬂ e
and remember the elegant drawings.
The team of authors has diawn on their dqnhfui: _
ence in paticnt care and teaching medical pro
pile an impressive army of wpics, The 12 chapten
all the major organ systems of the bndy qm‘tril;l,gjm
conditions that specilically address issues related 1o net
surgical patients, orthopedics, and the broad Aeld of ints
medicine. The book covers nearly 200 conditions, &aaﬁ
sented with concisely written textand accompanicd lj*
cally accurate, vivie il ustrations.
Atlas of Pathophysiology, Fourth Edition, fills the ne&c[
facnual text for stdents and @ valuable mﬁemcn f
ners nllll.’-“i"'l.]'\' ]m'n'ltlmg |:I:I|:I'['II| e, Iltmu‘aubn&ﬂ

cumrthm::r-i el consuliants are w be cmmud.
expenise and the success of their work,

Julis G, Stewart, DNP, MPH, MSN, FNP-BC,
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CENTRAL CONCEPTS




CELLS, HOMEOSTASIS, AND DISEASE

he celltis the smallest living component of a lving organ-

ism. Organisms can be made up of a single cell, such as
bacteria, or billions of cells, such as human beings: In large
arganisms, highly specialized cells thal perform a common
funciion are organized into ussue. Tissues, inowrn, form
argans, which are integrated into body systems.

CELL COMPONENTS

Cells are complex organizations of specialized components,
each component having its own specific function. The Iargest
componenis of a normal cell are the cyioplasm, the nucleus,
and the cell membrane, (See Cell comfoneni)

Cytoplasm

The cytoplasm consists primarily of a fuid in which the tiny
structures: that perform the necessary funclions (o maintain
the life of the cell are suspended. These tny siructures, called
argamelles, are the cell’s metabolic machinery. Each performs
a specific luncion o maintain the life of the cell. Organelles
anclele:

* mitechondma — sphencal or rod-shaped structures that are
the sites of cellular respirmion — the metabolic use of oxy-
gen W produce encrgy, carbon dioxide, and water. (They
produce most of the body’s adenosine wiphosphate, which
containg high-energy phosphate chemical bonds tha fuel
many cellular acuvities.)

& plosemes — the sites of protein synthesis

= endoplnonic reficulnm — an extensive network of two varietics
of membrane-enclosed twbules: rough endoplasmic reticu-
I, which is covered with ribosomes; and smooth endo-
plasmic reticulum, which contains enzymes that synthesize
lipicls

® ol apparaius — synthesizes carbohydrate molecules that
combine with protein preduced by the rough endoplasmic
reticulum and lipids produced by the smooth endoplasmic
reticulitm to form such products as lipoproteins, glcopro-
teins, and enzymes

®  Iysosomes — digest nutrients as well'as foreign, obsolete, or
damaged material in cells. (A membrane surrounding cach
lysosome separates its digestive eneymes from the rest of
the cytoplasm. The eneymes digest nuirient matter broughit
inte the cell by means of endocytosis, in which a portion of
the cell membrane surrounds and engulfs matier o form
i membrane-bound intacellular vesicle, The membrane
of the lysosome fuses with the membrane of the vesicle sur-
rounding the endocyiosed material. The lsosomal enzymes
then digest the engulfed material. Lysosomes digest the for-
cign matter ingested by white blood cells [WBCs] by a simi-
L process, fhagaoitosis.)

*  peroxisomes — contain oxideses, enzymes that chemically
reduce oxygen o hvdrogen peroxide and hydrogen peros-
ide 1o water

= cpltaskeletal elements — a network of protein structures tha
maintzin the oell’s shape and enable cell division and
migration

*  cenfroamnes — contin centrioles, short evlinders adjacent to
the nucleus that ke part in cell division

® mierofifaments and micratedailes — enable movement of intra-
cellular vesicles (allowing axons to rANSPOTT NCUroIGANEmiL-
ters) and formation of the mitotic spindle, the framework
for cell division.

Mucleus

The cell’s control center is the nueleus, which plavs 4 role in
cell growth, meaboli=m, and reproduction. Within the nuclens,
one or more nucleoli (dark-smining intranuclear siructures)
synihesize ribonucleic acid (RNA), a complex pobmucleotide
that contrals protein synthesis, The nuclens also stores deaxy-
ribonucleic agid (DNAY, the double helix thar carries genetic
maierial and is responsible for cellular reproduction or division.

Cell Membrane

The semipermeable cell membrane forms the cell’s exiernal
boundary. separating it from other cells and from the external
environment. The cell membrane consists of a double ver of
phospholipids with protein molecules embedded n it These
protein molecules act as receptors, ion channels. or carriers for
specifiic substances.

CELL DIVISION

Each cell must replicate iself for life to continue. Cells rep-
lieate by division in one of two wivs: mitosis (prodices two
daughter cells with the same DNA and chromosome content is
the mother cell) or meiosis (produces four gamerocyies, each
containing hall the number of chromosomes of the original
cell). Most cells divide by mitosis; mesis ocours onky in repro-
ductive cells, Some cells, such 55 nerve and muscle cells, wpi-
cally tose their ability o reproduce after birth,

CELL FUNCTIONS

In the himan boddy, most cells are specialized o perform one
function, Respiration and reproduction occur in all cells. The
specialized unclions include:

o eveinertd — the result of coordinmed action of nerve and
muscle cells 1o change the position of a specific body part,
contents within an organ, or the enire organism



= conduction — the ransmission of asumplus, such as o
nerve i;l'l'lpul.ﬂ!‘, heat, or sound wave, from one body pare
to anether

= absorplion — movement of substances through o cell men-
Brane (for example. nowients are absorbed and tmnspored
ultimately 1o be used as energy sources o as building
blocks 1o form or repaie structiaral and functional cellilar
COTPOENL)

S wrTI — I'q,-]‘¢:|5c' (rf iu'l"ﬁt,;‘llll'l;.-u E|!|:|.'I: i} i .'lliu-!hl:_'t‘ pml ol
thie body

*  exoretion — release of waste products generated by nornal
metabolic processes,

CELL TYPES

Each of the following four tvpes of tissue consisis of several spe-
cialized cell npes, which perform specific linctions.

& Epithelial oefls line most of the internal and external surfaces
of the body. Their functions inchide suppory, protection,
absorption, excretion, and secretion.

*  Capmectioe fisnie eefls are present in skin. bomes-and joinis,
artery walls: Fascia, covd Body Tl Their major [unctions
are |:|:-.llriiin-r:. metbolism, SUPPOrL, e peraline mainics
mance, anid clstichiv

= New ol constitie the nervous system and are clhassiliced
i ' wroelal eolls, Neuroans periorm these
. '
i prirlsg
i il
1T T (3%} re 11 1T =:1. ..|:'|<| .{l,'H\ ol
'
A protect the nenroas
s | vithin the central ner-
— vl nuerdenis (o nearons aned
ming e proper bioelectri
mpulse conduction  and \-.'|:,|||:||,
il 3 gl i:l:.:lllLIl-.m ol cerehyo-
1'thiaed
. J rigesl wied dipes pssue debiis when nervous
thssame- Is =
#  Munrle s pofitract fo prodice menement ar tension. The
thire tepes mciude
o sbadetenl ".Il.-'..--'.'. .....-...l'. it — |"1l1_'|:Il| ;I!||1|-_[ 1hr_' entnre

length of skeletal muscles: These cells cause voluniary
movement by contraciing or relixing uhether in a spe-
cibic muscle. Contraction shortens the nusele: relassiion
permits the muscle 1o returmn 1o s resting lengih
o wmooll {ponutsaled) sl celly — present in thie walls ol
hollow imernal organs, blood vessels, and bronchiioles,
By imvolunianly contracting and vebising, ihiese cells
changze the huminad dinmeter af tie lallow stoocoore and
ihierely move subsiances thraugh the organ.
sirraded cardine musele oelli = branch out across the
smooth muscle of the chambers of the heart and con-
tract imvoluntrily, They prodioce and wansmic cardiae
action potentials, which cause cardiac musele eells 1o
COMETEEL

4 Paril = Central Concepts

AGE ALERT
T ealeber sl ulis, skeleal muscle cells bownew:allnr
anned sy s replaced by fibeows connecive M :
Thie result is loss of muscle sirength and mass,

PATHOPHYSIOLOGIC CONCEPTS

The cell fices 2 number of challenges throoghis life; Stressors,
chianges in the body's health, disease, and other extrinsic and
intrinsic factors can alter the cell’s normal functicning.

Adaptation

Cells generally continue funciioning despite changing con-
ditions or stressors. However, severe or prolonged siress on
clumges may dnjure or destroy cells, When cell integrty is :
thremtened, the cell reacts Iy -:lr'uwmg on ils reserves o keep
functisning. by adaptive changes, or by cellular d'lv"'flll'l'tl'-lﬂﬂ-. I
cellular reserve is insufficient, the cell dies. I enough cellalar
PR ba ol le aned l|!l|;_ ]HHJ-}’ :Ju-l..i.u L ;E:.l.i:r_‘l .{hnhrm:llll.‘l.h-!.
the cell adupis by avophy, hyperophy. hyperplasi, metaphis
sin, or dysplasia, (Sec Adaptive call dianges. page 5.)

Atrophy

Atrophy 15 @ reversible reduction i the sieeof a cell o organ 1
due 1o disuse, insullicient blood Qow, malnuirigon. denervie
tion, or reduced endocrine stimuolaton, An example is lossof
mtksc b s alter prolonged bed resw

Hypertrophy

Hypermrophy is an increase in the siee of a cell ar organ dugs to
an inerease in workloosd, It 113Ky resiilt from normal Flll\'siabgi.l:'
comditions or abonormal patholoeic conditions. Types inclhde:

CELLCOMPONENTS |
Cell ; Gilia a Lysosame  Misochandion |
menshrans -

|
|
i
reticigum with ibosomes - Fibosomes |
I



* plopiologic ypertrofpfy — reflects an increase inworkioad that

isn't caused by disease (for example, the increase in muscle
size caused by hard physical Iabor or weight training)

= pathalogic hypertrophy — an adaplive or compensatory
response wodisease; for example, an adaptive response is
thickening of heart muscle as it pumps against increasing
resistance in patients with hypertension. An example of a

ADAPTIVE CELL CHANGES

Mormal cells

Basement membrang
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Dysplasia

compensalary response is when one kidney enlarges if the
other isn't funclioning or present.

Hyperplasia

Hyperplasia is an increase in the number of cells consed by
increased workload, hormonal stimulation, or decreased tis-
S0 |'|1_."|‘!|E'|'I!:r'ﬂrl|:|:p' el h:\.'p-(‘-.rp'l;mh. MY OCEnr Iogclhcr and wre
commaonly triggered by the same mechanism. Hvperplasia may
Fi .Il'n?ly:mn'ngl:u‘. mmfvmmmr_-;_, o Nf.ﬁohgif_

Phystologic hyperplasia is an adaptive response o normal
changes — for example, monthly increase in the number
of utcrine cells in response o cstrogen stimulation after
avtilation.

Compensatory kyferpilasia ocours in some organs 1o replice
tissue that has been removed or destroved — for example,
regencration of liver cells when part of the lver is surgically
removed.

Pathologie hyperplasia s a response 1o either excessive hor-
monal stimulation or abnormal production of hormonal
growth Factors — for example, acromegaly. o which exces-
sive growth hormone production causes bones 1o enlarge.

Metaplasia

Metaplasia is the replacement of one mature cell tvpe with
another differentiated cell wpe that can beter endure the
change or stressor. [Us uswilly a response o chronic inflamma-
O Or irritation.

L

Phystologre metaplasie is o normal response to changing con-
ditions and is gencrally wansicnt. For example, in the body's
normal response o inflammagion, monooies migrate Lo
infamed tissues and tansfonm into macrophages.
Pathalogic metafplasia is 3 response 0 an cxirinsic oxin or
sEressor sl 'i.a. gl::ltl::r:l!]}' ¥ fl.'w_-rs“:-h:, F-l_'lr g'}q;uuplr. :.'I.Eli,,'.r
years of cxposure (o cigarcite smoke, siratilicd squamous
epithelial cells replace the normal ciliated columnar epithe-
lind cells of the brouchi. Although the new cells can better
withsiand smoke, they don't secrete mucus or have cilia 1o
protect the airway, [Fexposire 1o cigaretie smoke conlinumes,
the squamous cells G become Cancerous.

Dysplasia

In dysplasia, deranged cell growth of specific ussue results in
abnormal size, shape, and appearnce. Although dysplastic cell
changes are adaptive and potentially reversible, they can pre-
cede cancerous changes. Common examples inclwde dysplasia
of epithefial cells of the cervix or the respiratary tract.

Cell Injury

Injury o any cellilar component can lead w disense as the cells
lose their abilit: w adapt. Cell injury may result from any of
several INnsic o exurinsic clises:

foxins — may be endogenons or exogenous (COmmoen
endogenous wxins include. producs of genetically deter-
mined metabolic errors and hvpersepsitivity reactions;
exogenons toxins incinde aleohol, lead, carbon monoxide,
and drugs that alter cellular funcion )

nfection — may be consed by virnses, fungi, proweoa, ar
bacterin

Ehaptﬂl 1 = Ceills, Homeostasis, and Disease §



= physical infury — distuption of a cell’s sirucoure or the vela-
tionships among the organclles (for example, two tpes of
phasical injury are thermal and mechanical y

®  defical infrury — boss of normal cellular metabolism cansed by
inadequale Waler, GxXygen, or nuirenis.

CLINICAL TIP
Oxvgen deficiency s the mos comumon cuse of
irreversible cell injury and coll death.

Injury becomes irreversible when the cell membrane or the
organelles can no Jonger fnetion.

Cell Degeneration

Begeneration is a npe ol sublethal cell damage thar gener-
allv cccurs in the evioplasm and doesn’t affect the nuclets.
Degenermuon usually affects organs with metabolically active
cells) such as the liver, heart, and kidneys. When changes in
cells are wentified, prompe health care ean slow degeneration
and prévent cell death, Unforiunately, many cell ehanges are
unidentifinble, even with the use of a microscope, and early
detection of disease is then |I||puui'|'r'|1.'. E.'r.:tllllﬂl:'.\ of reversible
degenerative changes are cervical dysplasia and fany changes

1 e livetr, Ex .||l::|'|-.--. af irmeversible de -_;|,-11|'|.||;i1.g' diseases

ke Huntingion's chorea and amyowraphic lneral sclerosis.

e hyper-
I CRCCIr iH
1 arddifferent rates depend-

1t aed the amount of

vecrial  (Entransie |..|l'.|l!I'\| tllu“

fctars that cones

W ternnl (exirinsic)

When siress i severe or -

onzer sdnpt and it dics. Cell death: may

elifTestenid wonys, 0 -;.:--|1I|||;_;u||1||_r- LissLEs OF OrgEans

LR IL!":'11|\'-I'1.

irvodvedd, Tt e imvalve sipopi

— genctvally programmed eell death — accounts
for the constant cell murmover in the skin's: ouler keratin
laver and the lens of the eve, 1t characterzed by a senes ol
events ineluding chromatin condensation, membrane hleb-
|r|||;,;, cell shrinkage, and DMNA degraditon. [Cs controlled
by e iipesticn,

Thiere are five types of necrosis:

*  Fimwefactive necress occurs when o baic (dissobang) eneyine
ligquefics niecrotic cells. This ivpe of necnosis is common in
thie brain, which bas o rich supply of bie eneymes,

.

Caseones pevrnsts nocurs when necrobic cells *li*ihllrgl.l.lr LT
the cellular pieces remain undigested for monils or vears.
Tis mame derives from the resulting vssue’s crumbly, cheese-

like (vaseous) appearance. U commonly ooours in pulma-
nary tiherculosis.

6 Partl « Central Concepts

Fat mecrmay oceurs when lipase enzymes break dwnhm'&-'

cellular wrighycerides into free Gty acids: These free oy

acids combine with sodinm, magnesium, or calcium ions

10 form seaps. The tissue becomes opague and chalky

whiile, 2

Congulative neerosis commonly lollows interraption of blood:

supply to any organ — genecally the kidneys, heart, nr,:l‘.ldl'_ﬁ-'

nal glands — excegn the brain: It inhibits activity of lysos
samal lytic enzymes in the cells, so that the neerotie cells
misinizin their shape, at lest temporarily. )

Cangrenous mecrosis, a2 form of coagulative necrosis, pypically

restlis from a lack of blood Mew and is complicated by an

overgrowth and invasion of bacteria. It commonly ocours in

i!w |1,1-1.w,-| T Ax-a rl,.-a.llll ul’ :ll‘Lg::l'i.qyﬁ-tlﬂ:lmi_ﬂ OF i1 ﬂ!l:'{\ll

irack, Gangrene can occuar in one of three forms:

# drv gangrene — oceurs when bacterial invasion is mini-

mal. It's marked by dry, wrinkled, dark brown or blacks

ened [ssiie on an exln:mil.:,'.

meist (or wet) gangrence — is accompanied by liguefac

tive necrosis, which is extensive Ivtic activity from bacte-

rin angd WBES that produces @ liguid cenwen in affected
area, 0t con oceur in the internal organs as well as the

EXIrCIities,

* s mangrene — develops when anaerobic bactena ofthe
pens Clastrddinm infect tssie, 1t's more likely o follow
severe tranma and may be Ggal, The bacteria release (ox-
in& that kill nearby cells, and the gas gangrene rapidly
spreads: Release of gas bubbles from affected mescle
cells indicates that gas mangrene i3 present.

Necrotic cells release intracellular ensvmes, which stary to

dissolve cellular components, and irgrer an acute inflamma-
10y reacton in which WBCs migrate to the necrotc area and
Beegin v eligest the dened cells.

HOMEDSTASIS: MAINTAINING BALANCE

Every cell in the body participates in maintaining s dynamic;
stedddy stte of internal balanee, called homeasiaris

Pathophysiology results from changes or disruption in nor

mal cellular unction. Three structures in the brain are pri-
iy 11'.'\.E:|l:n:|:-i|r|1.' Lean |||;.ri||.l.'|.i||||'|1.; foam c::ﬂﬂ*'ﬂi ol the entire
Ty

medudln olongata — the part of the brain stem associated
with vital functions, such as respiration and circulaton
pitaitiery ghand — vegulates the funetion of ether glands and,
therehy, the body’s growth, maturation, and reproduction
relicular formation — a nework of nerve cells and hbers
in the brain stem and spinal cord that helps control vial
redlexes, such as cardiovascular function and respiration.

Each structure thit maintains homeostasis through self-reg-

ulaning lesdback mechanisms has three componenis:

L]

wrrgors — cells thay detect disruptions in homeostasis
rellected by nerve impiilses or changes in hormone levels
NS contral cenber — receives signals from the sensor and reg-
ulates the body's response o those disraptions by initiating
the ellector mechanism

effector — acts o restore homesostasis,

Feedback mechanizsms exist in fwo vareies:




®  posifive — moves the sysiem away [rom homcostasis by
enhancing achange in the system

*  regaiior —works 1o restore homeosoasis by correcting a defi-
cit in the system and producing adaptive responses.

DISEASE

.-‘L|I|:1|1|Hh aerease aned e are often weed :il'lllrl'{'tla:'lg(:.‘l.mil.: lhu}-
aren’t synonyms, Drsease oocurs when homeosiasis isn't main-
tained. Mress occurs when a person isn’tin a state of perceived
*normal” health. A person may have a disease but not be ill all
the time becanse his body has adapted 1o the discase.

The cause of cdisease may be intrinsic or extrinsic. Genetic
factors, age, gender, infectious agents, or behaviors (such s
inactivity, smoking, or abusing illegal drugs) can all cause dis
case. Discases that have no known cause are called rdinpathic,

The way a dizsease develops is called its pathogenesis. A dis-
case 15 usually detected when it causes @ change in metabolism
or cell division that causes sipns and symploms. How the cells

respond 1o discase depends on the causative agent and the

affected cells, tisues, and argans. Without intervention, resolus

tion of the disease depends an many fagiors functioning over

a-period of time, such as extent of disease and the presence

of other diseases. Manifestations of disease may include hypo-

function, hyperfunction, or increased mechanical funetion,
Typically, discases progress through these stages:

* EXPOSHFE OF INUEY — LATECL lissite exposed 10 2 cangative apent
or injuey

* lateney ov incibation fertod = no sipms or sympoms evident

prodremal period — signs and sympioms generally miled anc

nonspecifiic

® acule phase — discase reaches full intensity, possibly with
complications: called the subelinieal aoute flhaceif the patient
can still function as though the discase weren't present

*  remisaon — a second tence phase that ocours insome dis-
eazes and is commonly followed by another acute phase
®  convalescence — paticnt progresses toward recovery

recorery — return of health or normal functioning: no signs
or symptoms of disease remain,
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CANCER

Canccr refers o a group of more than 100 differcim diseascs
characterized by cellular genetic changes such as DNA
miutations and damage that cause abnormal cell grosth and
dn':lum'cnl. Malignant cells have two defining charicteristics:
first, the cells no longer divicde and diffecentiate normally; they
can inviide surrounding tissues. Secondly, the malignant cells
are capable of trave] ooand growil o distant sies witkin the
body, In the Unied States, greater than L6 mallion new ciscs
of cancer are expected in 2016 it is the number one cause of
death in people vounger than age 85, and accounts for more
than hall 2 million deaths each vear (NIHANCL bups:/ v,
cancengoy/ about-cincer understanding S statistics),

CAUSES

Cancer risk fociom mav include those that can be comrolled,
such as exposure 1o substnces and cerain behaviors, and fac-

i acemired genetic changes resalt-

ORI 16 CArCinogons (cancer

mineral ails, tabacen smake,
Furthermore, aldditional genetic
i eelly s a rosull of the can-

1 CTI mecs and genes have beenidenii-

='s Hak of 1i|'u'|u|ri||.j_;
'.l.".!.".l.'.|';||1'||'1'|'.5_[|.|-'|.'.I"
undlertanding Swhat-is-cancerfrelied-diveases),

e rding 1o ihe NC1 (hirips;

| o .|1:|l||r-:1i. may Gecur in three
== rali=nooEenes, mar \uppn_‘-\.l«l“

i genes, Hounehanged, those genes would
Il help to hali or present L'Iw-r||_'ur|.|a|;1||u'||.t ol cancer,

Prosto-omcogenes may develop changes that can canse them
per Brecosite sneogenes il ) mren promote abnormal growth
and development i cefls thay wonld: normally be halued:
Tourriing MAPRICSSoT QCnes Ty he altered so that cells continue
o dlivadde and multiply in an uncontralled manner than shculd
normally be halted by unaliered mamor suppressor genes. And
finally, mutations or changes in DA repair genes may-inhibin
A ||,-i:|;.|:i:|'. and thus, the DNA d.‘lm.‘lgr continues and -
tiomal mutarions develop in other genes allowing or promoting
cancer cell growth and developiment.

Chiveogeites provide growth-promoting signals, therehy cus-
g ane of more charactenistics of cancer cells when overex-
presserd or miitated.

Prote-oricogenes arte gencs that can be converted (o oncogenes
by pramsforming cells or contributing 1o tmor formation.
Tlamor sufarecior genies are growth-2uppressing genes that inhibi
wmor developiment.

Both wypes of these cancer-related genes can be inhier
or acquired, Common canses of acquired geneiic damag\&
virnses, radiation, environmental and dietary tﬂftiﬂﬂgﬂiﬁ ﬂ
hormones, Other factors that interact o increase a perso
likelihood of developing cancer are age, genetics, nutrito)
status, hormonal balance, and response to stress.

RISK FACTORS

H:lll:r cancers are associated with XS Lia s|:-m:']fi:: ﬂm
mental (air pollution, whacco and alcolol, ucct-pn.t_iur'l.ﬁri]_ii
radiation} and lifestyle factors (sexual practices and di_.el:l,!.h
may increase one's risk 1o developing cancer. Accumulatin
it suggest that seme of these fctors initinte carcinogenes
others act as promoters, and some both initime and promote
the disease process. In additon, age and inherited genetics can
also determine one’s risk of cancer.

Carcinogens

The following section contains a discussion and desoription of
SONE MOTE common cancer cansing substances {carcinogensl.

Environmental fagtors such as air pollution have been linked:
16 the development of cancer. particularly lung cincer. Many
chemicals and other materials used in manufacturing and:
everyehay life contribute o air pollution and are therefore car
cinogens, such as arsenic, benzene, hydrocarbons, polyvingl
chlorides, amd other industrial emissions as well as motor vehi=-
cle exhaust, Other indoor air pollution carcinogens include
radon gas, and smoke from tobacco products and burming
cooking Meel. Beoween 2005 and 20089, there were over 7,000
lung cancer deaths cach year due 10 secondhand smoke expo-
sure (LS Department of Health and Human Services, DOL4Y.

Tobaceo and Alcohol

Tohacco and many of the chemicals present in tobacco smoke:
are carcinogenic and responsible for DNA damage in cells asso-
crted with cancer. Smoking is responsible for 80% of all lung
cancer deaths. The use of tobaceo, smoked or smokeless, causes
cancer. The risk of lung cancer from cigareiie smoking corre-
lates divectly with the doration of smoking and the number of
cigareiies smoked per day, Research also shows that a person
who stops smoking decreases his/her risk of lung cincer,
Although the risk of lung cancer is not strongly associated
with pipe anc eigar smoking as ivis with cigareune smoking,
there is evidenoe that pipe and cigar smoking is associnued’
with oral and other cancers, Smokeless wbaceo comaing many
carcimogens and nicotineg and can cause oral and pancreatic




cancers (LLS. Department of Health el Human Services,
2004), Inhatation of secondhand smoke, or pazsive smoking,
by nonsmokers also increases the fsk of lung and other can-
cers. The risk of developing an alcohol-related cancer incrinses
with the amount of alcohol consumed regularly over nme,
|'|L‘:i'|1.' aleohal ﬂl.:l:'li'l.ll'll.plh:l:l'l 1% an '||:|q|1,-|x'||.|;h'|‘|! risk Factor and
primary cause of hepatocellular carcinoma, Mead and neck.
esaphageal, breast, and colorectal cancers are also associated
with alcohol consumption. Alcohol may increase the risk of
cancer through several different mechanisms including those
mechanisms that can damage DNA and proteins, and it can
imprir the absorption and breakdown of nuirients azsociated
with cancer risk. The fermentaton and production process for
alcoholic beverages may also introduce known Carcinogens as
contaminant into the alcoholic beverages, Fleavy use of aleohol
and cigarette smoking multiplicatively increases the incidence
of cancers of the mouth, larynx, phiaryns, and csophagus,

Occupation

Ceriain occupations that expose workers (o specific substances
increase the rsk of comeer. For example, persons exposed o
asbestos are a risk for aspecific tvpe of lung cancer, called meso-
fhelioma, Asbestos also may act as a promoter for other carcino-
gens. Workers involved in the production of dyes. rubber, paint,
andl IH.'I'-IlI'|'.I|il|I||I'\]P|'|]1IIII.,' are at inereased rsk for Bladder cancer,

Radiation

Exposure 1o radianon s a known oisk for cancer. lonzing
radiation from X-rays and gamma rays can cause cancer by
damaging and changing the cell’s DNA. Uliravioler (UV)
radiation, i lower energy radiation than X-eays or gamima rays,
mianky causes skin cancer by damaging the DNACin skin cells:
Radizinon eomes foom oatural sources, such as medon Bas anel
the s, or can come from man-made sources, such as those for
tanning beds, nuclear cnengy, and imaging studies. The risk of
cancer increases with the amount of radiation exposure.

UN sunlight is a direct cause of basal and squamous cell
cancers af the sk, The amount ancd type of exXposure o (BATS
radiation correlates with the type of skin cancer that develops.
For n:':-c'.|||1[:l|!|.', cumubative CXpOsure o Ly \ul:nghl i associated
with Bazal and squamous cell skin cancer, and severe episodes
of burning and blistering at a young age arc assogiated with
melanoma, lonizing radiation (such as X-ravs and gammi
rays) i associated with acuie leukemia; thyroid, breast, lung,
stomach, colon, and |:|'i.|:|:||'1lr trsect cancers: as well ag |||1I|[i|ﬂu
myeloma, Low doses of radiation can cause DNA mutations
and chromosomal abnormalities, and lwge doses can imhibit
cell di ng radiation can also enhance the elfecis of
genetc sbhnormalites, Other compounding variables include
the part and percentage of the body exposed, the person’s age.
hormonal balance, use of prescription drugs, and preexistir
or coneurrent conditons.

s, lon

Human Papillomaviruses

Human p;||:|.i||_u|n;n'i|'1|ws (HPVS) are a group of more than 2(4)
related viruses, More than 40 types of FIPVS can be transmiied
with direct sexual contaet om skin and mucous membranes
of the infected person to the sexual parter throwglh vaginal,
1||.'||. ;uul ;|,“;_|I _u*xnnr F:Il'i.li'li.l.'t“\' |'|1'g|!|-l'5:ik HPs are |1.1x|.r-:1||.:s'|h|:~
lor causing seversl types of cancer with two vpes, 16 and 18,
I'{‘5|J!'l11r-i.|.?|L' T thie |11;|:i1’r|'i:!}' ol the HPV:-rebued cancers. FIPY is

the most commaon canse of abnormal Papanicolon (Pap) tests,
ael cervical dysplisia is a dired precumsor o squamouns cell car-
cinoma of the cervix, both of which have been linked o HPV.
HPY types 16 and 18 cause 70% of all cervical cancers: More
than half of all oral cancers are linked to HPV type 16, and most
anal eancers are caused by HPV type 16, Three vaccines have
beenapproved by the Food and Drog Administration (FDA) 1o
prevent HPV infection before sexual activity. The vaccines do
not reat HPY infections or related diseases ance established.

Dietary Factors

According o the Natonal Cancer Instinae (NCI), many sud-
ies have been conducted o evaluate the relatonship of dictary
nutnents or other food-related Gcwors with cancer in hamans,
Studics to date have not yet been able to show o cnnse ancd effect
relationship with dietary componenis that may either cause ar
prevent cancer, Large epidemiological suidies have shown only
A correlation or association of dictary components and cancer
risk; but not a causal relatonship. It is possible or likely that
many other factors other than the dictaryrelated ones in these
studies may be responsible for the differences found in the
associaions of dictary factors and cancer risk.

Age

Age s a major determuinant in the development of cancer. The
longer men and women live, the more likely they are to develop
the disease, For example, because of the long natural history
of comman cancers, prostate cancer may ke up o 60 veirs
o bocome invasive, while colon cancer may take as long as 40
years o develop inte an invasive stge. Possible explinatons for
the increased imcidence of cancer with advancing age include:

*  altered hormonal lrvels, which may sumulate cancer

*  imeffective immitnosurvalfance, which fuils o recognize and
destroy abnormal cells

*  poolonged exposure fo carcinogenic agents, which iz more like
produce neoplastic transformation

*  pnherent physiologre changes and fienctional pnpairments, which
decrease the boady's abilite to tolerate and surave stress.

Genetics

Genes, through the proteins they encode, are the cher
messages of herediy, Located ap specific locanons on the 46
chromosomes within the cell’s nuclens, genes ransmit specific
hereditary traits,

Most cancers develop from a complex interplay among mul-
tiple genes and between genes and internal or external envi-
ronmental fctors, Phenomenal progress has been made in the
fields of cancer genetics and cyviogenetics that has established
specific chromosomal changes as dingnostic and prognosic
Factors in acute and chronic lenkemias, as dingnosie [Boiors in
varions solid wmors, and as indicators for the localizimon ancd
charmcterization of genes responsible for mmor development.

Moreover, in the past 25 vears, research has identified
and characterized many of the genetic altesutions that besud
o mmor ransformetion at the chromosomal and molecular
cell level, The Human Genome Project. started in 1988 o
idently the entire sequence of human DNA, has helped o
imerease knowledge about genetics and cancer Gircinogenesis.
The Phitadelphin (Ph) chromosame was the first identified
chromosomal anomaly caused by transtocation implicated
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in & human discase (chronic myvelocytic leakemin [CGML] ).
However, s imporiant o note that not all mutaced genes
always bead o disease.

As previously dizcussed, two scis of genes, oncogenes aned
LUMOr SUppressor genes, participate in the wansformation of a
normal cell inte a malignant cell; however, becanse multiple,
successive changes and distiner cellular genes are reg
complete the entire process, the human cell rarely sustains the
necesscry number of clhianges needed For o ranslorm: o,
Gieenve mumtatioms ane either snkerted from a parent {hereditory o
germline mutzation) or acguired (somatic muation. Inhericed
gene muttions may acconnt for approximately 5% o 10% of
all camcers. Additionally rescarchers hove ideniificd mutations
in genes that are asociated with greater than 500 mahgnoant
symdrames. A cancer syndrome s not a ded
rather a dizorder that may put an individual ata higher nisk for
developing a specilic cancer (hups:/ Swwwoeancergov/abou-
cancery/ calses-prevention S genctics). Acquired mumalons are
changes in DNA that develop throughowt @ person’s lifetime.
Carcinogenic agents, such as mdintion or toxins, commonly are
able o damage cellular genes, which are present in the cancer
cell penome, therchy wiggenng cancer development.

reed 1o

initive cancer, but

The list of genetic mutations listed below represents the more
commaonly inherited cancer sydromes:

®  the oelenomatons .ﬂr.-:'-.lr.l:--.u codd AT 1-H||'llfr.l'|‘\s-rlr' R, which is
altered by sonrmatic mutationa in colonic epithelial cells, per-
|:|15|Ir5|:|1; the= |l||l;;r:-h'|!: of rarly colonic polvps

®  fawelinl adensmeinns fodiposis (EAF) wr APC which aeis a8 an
nutcsomal dominant inherited condition in which hun-
tlrecls ol prstenitially: cancoeroms rnl:l.!.']}{ devilop in the colon
aimtl rectam

i mesligmand melaanmmoa gore, on the distal short

|

excfiression of fhe Nme oneogene in neuroblsioma, with .'erl.i:ll'l-

feremilied cuat

T Ol o |I.Il'|:h IRCANENE
fieation ol this oncouene asociated with rapid discase pre-
eressaog m chiltdren

_::ful'lllr--' milalang &f e PS5 ;;._:.l né, which s |||.||:-E:||.'1J Lo thie slueard

arm of chromosome 17 aned is asocued with Li-Frmmmeni

syivelrome, an extremely e Tamilial cancer syndreme that
ithc s suscoptibility 1o bresst cancer, sofi tissue sarcomas,
brain wumars, bone cancer, leukeming and adrenocortical

CATTINOmL

Fuman rlf:-:-.l'-'rrm.'.' prometh fachor l'r!'r]".l].u;l'-z (-2 e frrole

wneagenie, which is involved in regubiion of pormal ecll

growth, Cone amplification or HER-2/neu OVETEX eSS,

which ocours in 2555 1o HE ol human breast cancers and
1 varying degross inoather tmor wpes, produces activated
HER-2/neu receptors and stimulates cell growth, “Tumors
pasitve for the HER-2/neu geme Gore associted withi (£
clinical ourcames, shortened disease-free survival, more
sapid cancer progression, and poor respanse o hisiorically
standard climical intcryeniions,

*  pelinobliotoms — The BB Gene. Retinobbastona vy b
hereditary or nonhercditary and usually gecours in childeen
lemss thizan 5 years nbil.

®  hereditnry bl caneer and svaran cameer sondrome — The
BRCAT aned BRCAZ genes, Mutations in these genes are
associated with an inereased sk of breast, ovarian, and
AlieT cancers.
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PATHOPHYSIOLOGIC CONCEPTS

There are three comnon chammoteristics of cancer cells: abmaor-
mial prodiferation (wsually rapid), onconrelled growth with the
eass ol o v_l;r.un:lll::ll dleatl l:'ll:l!":ll)l.tmi:u:l.. aueed the n]}i|i1.‘!|' L TG LS.
tasize, hlerastasis is the y of the malignant cell to indepen-
th'nlhl.' spire Ty site, the site of u:'igi:n. 1o other
tisanes where it estalilishes secondary foc (metastases). (Sec
Histolomric charactienistics af eaneer cofls ) Metastasis occurs through
iransportation of malignant cells in the circulation of the bicod
or lymphatic Muid. Chncer cells can also spread Focally, by imva-
siom of the tssue adjacent wo the original mmaor. Cancer cells
dilfer from normal cells in terms of cell size, shapse, dilferentia-
tion, function, and ability 1o o| 1o elistant tissues aned organ
VRIS,

el from 2 |:rri.

Cell Growth

Typically, cach of the billions of cells in the homan body his
an internal clock that wells the cell when s time (o repro-
duce and die. Mitotic reproduction ooeurs 0o sequence
called the ceff opcle. Normal cell division accurs in divect pro-
portion wo cells ost or damaged, ths providing
for controlling growth and dillerentiation, 1)

e lsnism
He conirals

excecids cell

are absent i cancer cells, and cell |u:|e||.|-:'l'.x
loss, The loss of control over normal growtly is termoedl aritons
RLY. This iilﬂ!’!lh‘l!ilt:llft' i= Turther evidenced by the abilivg of
cancer cells i break wway and travel wo other sites in the body
{ mcGesiasis),

HISTOLOGIC CHARACTERISTICS OF CAMCER CELLS

Cancer is a destructive (malignant) growh of cells, which
invades nearby tissues and may metastasize to other
areas of the body. Dividing rapidly, cancer cells tend to
ve extremely aggressive and do not possess the normal
cellular characteristics of apoptosis and controlled
growth.




MNormal cells reproduece au a rate conwrolled through the
activity of specilic conwrol or regulator genes. These genes pro-
duce prowcins that act as “on” and “oll™ switches, There s no
gencralized control gene; different cells respond 1o spe
control genes. In cancer cells, the control genes il o fune-
i normally, The actual control may be lost, ar the gene may
become damaged. An imbalance of growth factors may occur,
or the cells may fil 1o respond 1o the suppressive action of the
growth factors, Any of these mechanisms may lead (o uncon-
trodled cellular reproduction.

Haormones,

and chemicals released by
cells i close proximity o the malignant cells or by immune
ool il:l”.l.llllllill"l.:h‘ coelis e
Substances re

growth Factors,

mfluence contral gene :I.I:'li'lr'il.}'.
=asel by cells can hind 1o specific receplors on
cell membrane and send out signals causing the control genes
1o sEimmeknne o SUppTess caell |'|:|J:|'1’|-||.l|.|:'l:i:||l.

Substances released Dy o
by cells of the im

rbw injured or infected cells or
alse alffect cellular :w_-i:lﬂ_ldllrlir:.u.
imicrleukin, released by immuane cells, stimulates
cll proliferation and differeniation, and interferon, released
o virtks=infecied and immune cells, may affect the cell’s rate
ol reproduction

e sysie
Fux I."(.l.“'lll-li'_

Leldhinonally, cells thar are close to one anoth

(UL EERRNTTSE L]

o] (1]
vith one another through gap junclions {chan-
vihch ons and other small molecules I!i\.‘\.‘u}. This
provides information to the cell about the
wighbaoring cell types and the amount of space aailable, The
e h-'. cells semd o phvsical apd chemieal signals tha contral
the rate of reproduction. Cancer cells fail to recognies the sig-
mials aliin avaikibsle tiasae space. Tnnstead of [of I'Llll.l}_‘ (bll]'r' asinple
Liyer, cancer cells continue (o accy

eslx thiresigls

ulate in o disorderly s

Cell Differentiation

™ ||:|.|||:\.'. -:Ilulll.;._[ 1|{'\.‘I.'|1h|,1!l]1,'l!|, 1,'1:”.'- bBecoime th:ﬂ'l:ﬂi}:l.‘d —_—
that 13, they develop highly individualized characteristics that
reflect their specific structure and unctions. As the cclls
hecome more specialized, their reproduction and develop-
mient show down. Eventually, highly differentiated cclls bocome
wighle io |..'||n|'|::n;:||||,'4.'. :||1v|:|. LTR T ) (R .\kl“ 11_"“3\. [eaw l"'!n!#il'tl‘!l]l: —_—
are: programned wodie and be replaced.
Cancer cells lose the abiliy iave; tha is, they enter
astate, called asaplasia, in which they no longer appear or fune-
uon like the onginal cell. Anaplasia occurs in varying degrees.
The less the cells resemble the cell of origmn, the mare anaplastic
they are said o be. As anaplastic cells continue o reproduce.
they lose the ypical charactenstics of the origimal cell. Some
anaplastic cells begin lunctioning as another wype of cell, possi-
by begin ming 1o produce hormones, Anaglastc cells of the same
wype in the site exhibit many dilferent shapes and sizes.
Mitosas is abnormal; and chromosome defects are commaon.

Intracellular Changes

The abnormal and unconirolled proliferation of cancer cells s
also associated with numerous changes within the cancer cell
iisell. These changes affect cell components as follows:

Cell memnbrane — affects the organization, stracture, adbe-
siony, andd migration of the cells, Impaired iercellular
communication, enhanced response o prowth factors,
and diminished recognition of ather cells causes uncon-
trolled growth and greatly increases metabolic demand fon
(LTS

*  Chytoskeleion — disrupts protein filament networks, including
actin and microwtbules. Normally, actn flaments exerta pull
on the extracclular organic molecules thae bind cells wogether,
Micrombules conwrol cell shape, movement, anc division.

*  {yioplaon — becomes fewer in number and abnormally
shaped, Less cellular work occurs becanse of a decrease in
endoplasmic retieulum s o hondria,
Nuclaws — hecomes pleomorphic (enlarged and misshapend
and highly pigmented, Noclealiare larger and more numer-
ous than normal. The nuclear membranc is often irregular
and commonly has projections, pouches, or blebs ancd fewer
pores. Chromatin may clump along the outer areas of the
nuclens. Chromosomal hreaks, deletions, ranslocations,
and abnormal karvotvpes are common and scem (o siem
from the increascd mitolic rate in cancer cells.

Tumor Development and Growth

Typically, a long time passes between an initating event and
the onset of a disease. During this pened of time, cancer cells
continue to develop, grow, and replicate, each tme undergo-
ing successive changes and further mutations.

For a twmar 1o grow, st initiating event or events musl cause
a mutation that will tranxform the normal cell into a cancer
cell, Alter the initial event, the cancer cells continue o grow
only if avaikable nutrients, oxygren, and blood supply arc ade-
gquate and the immune system fails 1o recognice or respomnd to
the cancer cells.

Two important characteristics affecting tamor growth are
(1) the location of the wimaor and (2) the available blood sip-
ply. The lacation wsually determines the onginating cell wpe,
which in turn determines the cell cvele time. For example, epi-
thelial cells have a shorier cell oycle than do connective tissue
cells. Thus, tumors of epithelial cells grow more rapidly than
o umors of connective ussue cells.
nors necd an available blood supply 1o provide nutricns
and oxygen for continued growth and (o remove wastes, bt a
wimor larger than 1 to 2 mm in size has typically ouwigrown its
available blood supply. Some wmors secrete LWIMOr angiogen-
esis factors, which stimulate the formation of new blood vessels,
1o meet the blood supply demand.

The degree of anaplasi also affects tumor growth.
Remember that the more anaplastic the cells of the tumor, the
less differentated the cells and the more rapidly they divide.

Many cancer cells also produce their own growth fctors.
Numerous growth [actor receplors are present on the cell
membranes of rapidly growing cancer cells. The increase in
receplors, in conjunction with the changes in the cell mem-
branes, further enhances cancer cell profiferanon,

Important chamcteristics of the host thar affect tumor
growth inglude age, sex, overall health status, smd noomune sys-
tem funetion.

AGE ALERT

A person’s age. is an important faoor affect
mumor growth. Relatively few cancers are found in
chitldren, and the incidence of cucer correlates
directly 1w ingreasing age. This sugrests that numer-
oS or curmulative events are necessary for the il
muEiLion 1o continee, eventually forming 2 mar

Certain cancers are more prevalent in females and oth-
ors, in males. For example, sex hormones influenee mmar
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growth in breast. endometrial, cenvical, and prostate cancers,
Rescarchers believe that sex honmones sensitize the cell o the
initial precipiting facton, thus promoting carcinogenesis,

Overall healih siaus s also an imporiant characterisic
affecting mmer growih. As umors obiain nuirients for growth
from ihie host, they can alter normal body processes and canse
cachexin. Conversely, if the porson is mnrtionally depleted,
tumor growih may slow down, Chronie iissue tanma has
alsn been linked with wmor growth because healing mvaolves
increased cell division. The more rapidly cells divide, the
greater the likelihood of mutnons,

Metastasis

Between the initiating eventand the emergence of @ detectible
tumor, some oF all of the mutated cancer cells may die, The
surviving murted cells, i€ any, can continue 10 reproduce cre-
ating 4 wmorn, New blood vessels form o support the nmum’s
continued growth and proliferation. As the cells forther mutae
and divide more mpidly, they can become more undiffereni-
ated. and the number of cancerous cells soon beging 1o exceed

the number of normal cells: Evennually, the tumaor mass imvades
andd can exiend bevond the surrounding tissues. When the
lecal tisswe is in close proximity o blood or lymph circulation,
ihe tumor can gain access 1w that civeulaion. When access is
ganncl, tmmor cells thar detach may tavel to distant siwes in the
|.M.r|!|!|'.. whiere 1||{T can sarvive and form o metascic (amor in
the chisgant site, This process is called metastass

Dysplasia

Mot all eells than proliferate rapidly go on 1o become cancer-
ous. Throughout a person’s life span, various body tissues
experience periods of benign mpid growth such as during
wound healing. In some cases, changes in the size, shape,
and arganization of cells leads wo a condition called dysplnsia.
EKI:“MHF".‘ I O Ve

1y of agents inchuding chemicals, viruses,
radiation, or chronic inflammation causes ||.:| \p!il\li: 1.'h|:ll1g¢-‘\-
that may be reversed by removing the initinting stimulus or
ireating s effecis, However, il the stinuslies isn'it removed.
precancerous or dvsplasiic lesions can 55 i Eive rse
LER I o 14 T

HOW CANCER METASTASIZES

Cancer calls may invada nearby tissues or metastasize (spread) to other organs. They may move to other tissues by @y o0 all o

three routes described below.

-}

Venous system

Cancer cells may travel through the veins,
commonly to the liver and the lungs.

Ly nosdes

Ascanding colon

Primasy cancer

L

Seeding |
Cancer may penetrate the wall of
an argan, move into a body cavity,
and spread throughout that area.

F.—- Superion mesenbenc artery
and vein

- Middie calic yain

Transvesse colon

Lymphatic system

Cancer cells may move through this series
of channels from the tissues to lymph
nodes and eventually, via the circulatory
system, to distant sites in the body,
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Localized Tumor

Inivially, & tumor remains localized. Recall that cancer cells
communicate poorly with nearby cells. As a resull, the cells
continue o grow and enlarge, forming a mass or clumps of
cells: The mass exerts pressure on the neighbormg cells, block-
i“H thieir bloodd Ml|r|:ll:\.'. anel h1||i1'|:|l!!._'lll|}' t';tllshlg their death,
Tumors can contime W grow |1I{.'I.|.‘:.' aned may cause pain or
other symploms doe w0 pressure on serrounding stouciures
such s nerves and otler organs.

Invasive Tumor

Invasion 15 ;.:‘l.-:m'ih of the tumor it ‘.11|'|1|1|||d1||“ Disses andd
can be the first step in metastasis, Five mechanisms are linked
Lin FUUNIESICRIN;

cetlielr multiplication — By their very nature, cancer cells

||||1|1||:.|-. e picily
mechanival fircuinre — As cancer cells grow, they exert pres-
SHEE O unding cells and tissues, which evenwally dic
(el LT E Bload hl.lijph' has been cut ofl or Mocked. Loss
[ il resistance opens the way for cancer cells to
el thee lines of least resistance and occupy the

i teel by the dead cells.

cells — Vesicles on the cancer cell surface

1 supply of recepiors for laminin, 2 complex

hat's & major component of the bascment

Flhecse rECC PO F:Ilt't'l'll..“ the eancer cells o

o the basement membrane, forming a bridgelike

connection, Some cancer cells produce and excrete power-

ful proteclviic enzvmes; other cancer cells induce normal

host cells 1o produce them, These enzvimes, such as colla-

genases and proteases, desiroy the normal cells and break

through their basement membrane, enalling the cancer
cells wo enter

o predueed cell adbesion — Cancer cells” adhesion decreases,
likely thie result of deregulation of cell adhesion receplors.,

® e h-.'r.-rn'u". — Cancer oclls stcrete chemotactic factors
that stimubae motility, Thus, they can move into adpcent
tissies and into the circulation, and then w a secondary
site. Finally, concer cells develop hngerlike projections
callexd peeudopodin that facilinate coll movement.

Metastatic Tumor

Metastine tmors are those in which the cancer cells have tras-
cled from the original or primary site 10 a secondacy or more
distanr sive. Most commonly, metastasis ocours :'I1rm|g,|1 the
Islood vessels and hmphatic system,

Invasive tumor cells can break down the basement mem-
brane and walls of blood vessels, and the tumor sheds malig-
nant cells into the circulaton. Most of the tumor cells die, but
a few escape the host defenses and the tucbulent environmenn
of the bloadstream. From here, the surviving tumor cells tavel
through the bloodstream or lymphatic system and commaonly
Indge in the first capillary bed encountered. When lodged,
the wmor cells develop a protective coan of Abrin, platelets,
and clotng faciors o cvade detcction by the immiune SYSLETI.
Then they become attached 1o the epithelinm, nltimately
invading the vessel wall, interstitiom, and the parenchyma
of the wrget organ, To survive, the new tnmor develops its
own viascular network and, when established, may ultamarely
spread again,

CANCER'S SEVEN WARNING SIGNS

The American Cancar Society has developed a simple way
to remamber the seven warning signs of cancer. Each letter
in the word CAUTION represents a possible warning sign
that should prompt an individual to see his or her health cara
provider,

Change in bowel or bladder habits

ﬂ'i'sura that doesn't heal

Ulhusual Meeding or discharge

Thi{:mning or lump in the breast or elsewhere
| ndigestion or difficulty swallowing

U bwious change in a wart or mole

N agging cough or hoarseness

The lymphatic systom is the most common route for disiant
metastasis. Tumor cells enter the lrmphatie vessels through
damaged basement membranes and are pansported o
regional lymph nodes, Inthis case, the temor becomes tapped
in the first lvmph node it encounters. The consequent enlange-
mient, possilily the irst evidence of 4 mahgnancy o metasta-
sis, miay be due 1o the mereased tumor prowth withan the node
or a localized immune reacton o the maor cells. The lvmph
node may filter ot or contain some of the nmor cells, Timiting
their further spread. The cells that escape can enter the blood
from the mphatic cirgulion through plentiiul connections
between the venous and lvmphatic systenns.

Typically, the st capillary bed, whether hamphatic or vas-
cular, encountered by the circulating tumor cells determines
the location of the metstisis, For example, becaunse the lungs
receive all of the systemic venous return, they' re  frequent site
far mernstasis,

SIGNS AND SYMPTOMS

Inmost patients, the earlier the cancer is found; the more effec-
tve the treatment is likely (o be and the betier the prognosis.
Some cancers may be diagnosed by a roatine physical examina-
o, even before the person develops any signs or sympioms,
Others may display some carly warning signals, (See Cancer's
SPUEIR LATRERE SIEHA.)

Unfortnately, & persan may not notice or heed cancer
warning signs. These patients may present with some of the
more common signs and symploms of advancing disease. such
as fatgue. cachexi, pain, anemia, thrombooropenin and
lewkopenia, and infection. Unformunately, the seven warning
signs are nonspecific and can be auributed o many ather
dizorders.

DIAGNOSTIC TESTS

A thorough history and physical examinagon should precede
sophisticated dingnostie tests. The choice of didgnosic Less
i5 determined by the patient’s presenting signs and symproms

Chapter2 + Cancer 13



and the suspected body system involved., Dinpmostic s serve
several purposes, including:

establishing tumor presence and exwem of disease
determining possible sites of meastisis

i affected and unaffecied body svems
identifving the stge and grade of wmor,

Usefultests for carly detecton and stagimg of
sereening eats, Xeravs, radioactive sotope scanming (nuchean
gingl, computed tomography (CT) scanning,
n cmisaon lomography (PET) scanning, endoscopy,
ulirasonography. and magnetic resonance imaging (MRD, The
S‘ingll‘: Al i1'|'|p¢'l|' I“:'I.HI“'K\'IIII.' tisil is thie h'in]:bw for direct
histologie <tody of the tumor tssoe,

& Soeeming fesfs are perbaps the mose important diagnostic
toals in the preventi carly iletection of cancer, Thasy
iy Pl‘-l!:'.-“iq’tﬂ valuable information about the possibility of
cancer even before the patient develops signs and symp-
toms Examples of screening wesis are colonoscopies o
mograms. Fap tests, and fecal ocoult Blood tests.

*  A-rrys are most commaonbe ordered o idenufy and evaluate

changes in tssue densitics. The wpe and location of the

Xerav are determined by the patient’s signs and sympioms

:md lht‘ Silip&'th}{' location of the tumao O Meinsiases,

Redivartive ofope seanuing involves the use of a specialized

camera, which detects mdicactive isotopes that are injected

intes the blocdsiream or ingesied. The radiologist evale-
ates their distribution l{lllrl.'l.h.'r I||||::-|.|!_1‘I|||-||.|: LIsSLICS, OFEans,
anel cngan systems, This ipe of scanning provides o view of
organs and regmons within an organ thiat can't be seen with
a simple X
£ spirni i

valiates successive ivers of tissue by using a
narrowsbeam Xy 1o P ide & crosssectional view of the
structire, It can also reveal different characteristics of tis-
SIS ﬁllll'lll . |||r|. ||-r-" I,

FPET somns e madioisotope techndology o create a picture of
the body in action. Compuiers consirict i

ges from thie
emission of positive electrons {positrons) by radicactive sub-
stanccs administered 1o the patient. Unlike eaher diagnostic
methescls (hian =Ill1'|l|l- create images of how the body looks.
PET zcans provide real-time imaging of the body while it
fusetiogs, To ~l||r!:| ancer -»|rr+.-.u!. PET scans invalve | |||_||."l: =
ing the

cancer patient with sosimall amonnt of rdioactive glu-
code Caneerows cells membaolize sugar more quickly than do
healthy cells, and this process can b viewed on the scannced
mnage. The threechmensional PET scan pHctures show malig-
ruAnches o I‘i-IMIIL = e e ConcenuEion of SRR
Enduccofry provides o direct view of a body cavity or passagi-
w10 detect abnormalities, During endoscopy, the health
care p vidler can exci I tmors, e Muid, o1
abtain tssue samples for histologic exami
*  Ultrasonografdy uses b fregueency sound waves o detect
changes in the density of tissues that are difficult or impossi-
Bile w abserve b radiology or endoscopy. Ulirasonnd helps
oy differentiae ovsis from salid numors.
* AR wses magnetic Gields and radio lrequencies 1o show a
erossesea o] view of the body nru-.m,\ A SIrciures,
Higey, removing o portion of suspicious tissue, is the only
definitive method w diagnose cancer. Biopsy tissue snmplu
can be taken v eureitage, aid aspivation, fineneedle
aspiration, dermal punch, endoseopy, and surgical exelsion.
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The specimen then undergoes laboratony analysis for cell
svpe amd charngieristics m provide information about the
wpe. grade aned stage of the cancer.

Some cancer cells rel
present in the body or
These substznces,

1 .7 ﬁl,ll'i\".'“l.{"'*. II]:I.t '|'H'"|IIIIII?' -'II'L"“.-I
are present only in small guantites.
called tunarer markers or bologic miarkers, are
produced either by the cancer cell’s genetic material during
development and growth or by other cclls in response o the
presence of cancer. Markers may be found on the cell mem-
brane of the mmor or in body Auids such as blood, cerchbro-
spinal Muid. or wrine. Tumor cell markers include hormaones,
eneyvimes, genes, antigens, and antibodies. Markers may ba help-
Tl i dq,'l,w'llnlll:ug ke presence of o tmor or the [Esd BRI E al
a wmor o weatment. Unforimnately, sev
tumaor markers may preclude their use alone as o diagnostic
el for cancer. For example:

8 Most iamor cell markers aren'i speciin
une certain ivpe of cancer.
* By the time a tumor cell markes level § e

'|u||!;|| LN ] iﬂl.‘lil“:?

I clisease

ey be wo G adhanced w ireat,
= Bome nonmabignant diseases, such o el ammatory
disease, pancreatitis, and ulcerative « i Wb USSOCT-

b with mor cell markers.

#  The absence of 3 tumor cell marker, il
back of relying solely on markers, docan @ mea
woi1 i8 [free Mrom cancer.

st clriaw-

R | IJL'l."

TUMOR CLASSIFICATION

Tumors are initially classified as benign or malignam depend-
ing on their specific feansres. Typically, henign tumors are well
dilferentiaed: that s, their cells closely resemble those of the
tissue of orgin. Commonly encapsulated with welldefined bor-
ders, benign iumors grow slowly, often displacing but not infil-
Ir '.1I|r||.;_ a.l.lru}u::diug fassiee= anel, therelore CIRRIEE 1)III'|-' hli_ght
damage. Benign twmors do NOT metastasize.

Conves :1!_'|1_.', FRREREY | :|11'.||i1.:|:|'.|||l EUITLLS e undifferentiated o
varving degrees, having cells than may closely resemble to those
thar may differ considerably from those of the tissue of origin,
They are seldom encapsulated. Cancer cells rapidly expand
in all directions, causing cxiensive local damage as they infil-
Lrane \l.ll':unlll.tlil:lg [FETTTEES .";'I:l.|ig|1;||tl tumiors have the .Lhi]il‘_-' ik
metastasize. through the circulatory and/or lymph systems 1o
secondary sites.

Malignant wmors are [orther classified by tssue wpe.
degree of differentation (grading), and exwent of the disease
(strging) . High-grade twumors are poorly differentioed and ace
e aggressive than are low-grade tumors, Early-siage cancers
Iy a4 more Fwvorable |:|l'ngnf’:m'm thaw do ];1.l.u|'asl;|.“1: cancers
thiat have spread to nearby or distant sites.

(=]

TREATMENT

The number of cancer ireaunents is constantly increasing. They
may e ysed alone or in combination (multimedal therapy),
depending on the tpe, stage, localization, and responsivencss
of the tumaor and on ations imposed by the patient’s ol
cal statis. Cancer e 1t has four goals:




CHFE — !.,'rildil_‘.l.lillg the cances anel |:|:|'urr|:l::|lillg l|nu:|'|.ga1|:‘:r|||
pillii,"m survevatl

& ool = arr g'tl'rng TTILIALE gl'::wlh

furlisation = alleviating (o improve the quality of life throophe
out the course of the discasce

& FProphvlaes — providing treaument when nooaomor is detece-
able, although the paticnt is known 1o be at high nisk of
wmor development or recurrence.

Cancer treapment is further eategorized by type according
to whien i’y nsed:

® Pramary— 1o eradicate the disease

* Neoeadjument — treatment given as a frst step o shonk a
NLRERREST Ilk'lll L& ||‘“' ]I‘I il:FI-iII W IFeaLlmeciil

¢ Adpvanl — in addition to primary, (o eliminate micro-

SCOFHE whisise and [RS8 T o :i|1||s| ovie the JlGLli!'IIIIH

H"HI MAFIRE®

— Treavment that is given alier the cancer has not
il 1o otlier reatiments llil!]n:.-".f'n'h".\'.::|IIL l:'I'.|.',uﬂ.'_HI

Do Sehicanaries S cancer-terims .

Ay I el regimen can canse complications. Indeed,
Y g6 iwms of cancer are related o the adverse effects
irg wee the mainstay of cancer reatment, is now -

Lwith crther therapics. I may be performed 1o
lisese, Inilile pr “hieve pal-

TR ATy Lrealmen, o

socastorsally elone for pr 1I|}|:I:..'|5Lx'i'\-.
Eachianion therapy uses high-encrgy cadiation o reat can-

lesroy dividing cancer cells wi

e 1:|.:||::|;|g1|||; normal eells
as lintle as possible, Two iypes of radiation are used o reat
CAnCers domrzing fadiation anel _Irwah.-'fr Bestane renefreaifon. Radial
therapy has both local and sysiemic adverse effects, because it
allects Both normal and malignant cells,

LEd}

1ig
Laks=
tasis, Ivis uscd as a primacy reatment and is also uselul in

Chemotherapy includes o wide range of antineopl;

drugs, which may induce regression of a tnmor and its me

controlling residual discase and as an adjunct o surgery or
vl izinon Ih:*r:“w. It ean induce |.|.:-||:.; T
effecy a cure. As a pal ¢ reatment, chemotherapy aims o
improve the paticnt’s quality of life by temporarily relieving
sullfering, and pain and other symptoms (hitps:/ Swwiicancer.
gov/ publications,/ dictionanes/ cancer u:rms?c'xpml{i*l]-

Every dosc of a chemotherapeutic agent destrovs only a
prercentage of wmor cells. Therefore, regression of the tumor

ns and sometimes

regiires repested doses of drogs, The goal s (0 endicie
enough of the omor so thar the immune system can destroy
the remaining malignant cells. Unforiunately, chemotherapy
also causes numerous adverse cffeots,

The most commanly used types of chemotherapentic sgenis
Are:
alkylating agents aned nitroureas
antimetabolives
it antibioncs
# plant (Vinc) alkaloids
hormones and hormone antagonists.

Ll
L
L]

Hormomnal therapy is bascd on studies showing that certain
hormaones can inhibit the growth of certain cancers.

Targeted therapy uses drugs or other agents o “mrger” or
attack specific wpes of cancer cells producing 1ess collaneral
harm or damage (o normal cells, Targered rapies con Block
the action of coeymes, proteins, and other molecules that pro-
mole the H!’ﬂ:l'n'lh ol cancer cells. Most l,;ll'gl;'iq-l:l lhm
gither small maolceule drugs or monoclonal antibodics. An
example of a targeted themapy agent is erlotinib, an cpider-
mal growth Tacwor (EGFR) tyrosine kinase inhibitor. Evlotinib
is wseed 1o reat certain ypes of non—small cell lung cucer by
blocking a protein, EGFR, which may prevent the cancer from
LrOWINgE.

Immunotherapy isa tvpe of biological therapy and meay also
ke a targeted therapy Iois trea

ent with agents et may strun-
laxte e :rlf.lm'u the fmurrine aysdean resfurnnae, Hlll::lll:lﬂil,' aEenls e cone-
used i combination with chemotherapy or mdiation
py- Types of immunotherapy include crrokines, viccines,
bacillus Calmette-Guerin (BOG), and some monoclonal anti-
boddics. The U5, Food and Drog Administation has approved
several pro v drugs oo treaunent of cancer. For example,
rituximab — a monoclonal antibody — is effective o reat
relapsed or refraciory Beell non-Haodgkin's limphoma,

Suggested Reference

U5 Department of Health and Human Seraces. (2004, The
Health Consequeences of Suroking—30 Years qff"mgﬂ‘ﬂ: A Report
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aned Prevention, Nauonal Center for Chronic Discase
Prevention and Health Promotion, Office on Smoking and
Health, Accessed Awgrust 20, 2015
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INFECT!UN

In{'n-c:iim is the nvasion and multiplication of microorgan-
15ms i or o body Dasue that cinisze signs, sympioms, and an
immune response. Such reproduction irjures the bose by cans-
ing cell damage from toxins produced by the microorganisms
or from inwacellular muliplication or by competing with host
metabolism. Infectious diseases range from relatively mild ill-
nesses o delali g and lethal condition= from the commaon
cold through chronic hepauns oo acouired immunodefi
syndrome. The severity of the infection varies with the
genicity and number of the invading micreorganisms and the
strength of host defenses.

Faor infection to be transmitied, these Tolors must be pres-
enl: canstive agent. infections reservoir with a poral of cxit,
modde of transmission, a porial of enerey ine the host, and o
suscepible host

CAUSES

Microorganisms that are responsible for infectious discases
inclede viruscs, bacteria, ungi, mycoplasmas. ricketisia; chia-
mvdia. spirochetes, and parasites.

Viruses

Nirises are subeellular organicmes mouede up unl:.'ul arbonuclens
actd (ENA) mucleus or a deoaribonneleic acid (BXA) nuclens
covered with proteins. They're the smallest known organisms:
0 giny that ondy an eleciron microscope can make them visille,
Independent of the host cells. viruses can’t replicate. Rather.
they mvade a'host cell and stimulate it o participate in fos
i addinional virus particles, Some viruses destrov surround-
i tiasse and release woxins. Viruses lick the genes necessary
for energy production. They depend on the ribosomes  and
ntrients ol infected host cells oy prtin ]nnnlurli:;u. The esti-
miatedh 400 viruses that infect humans are classificd according
10 theirsiee, shape, and means of transmission, such as respira.
tory, fecal, oral, and sexual.

Retroniruses are a umique type of vicus thae carries their
netie code in RNA cuber than the more eommeon carrier
DAL These RNA virnses coniain (e enevine reverse anserip-
tase. which tanscribes viral BNA inte DNAL The host cell then
|||-|:1:r§|mtr1 the alicn DNA intecits own genenc matenal. The
st potonous retrosiras known today is human i
CIENOY ViTus.

Bacteria

Bacteria are simple one-celled microorgamisms with @ cell wall
that protects them from nmany of the defense mechanisms of
the luman body. Although they Lick o nucleus, bacterfa puos-
~sessall the other mechanisms they need wosurvive and rapidly
reproduce.
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Bacicria can be classificd according to shape — spherical
cocct, rod-shaped bacilli, and spiral-shaped spinlla, They can
also bee classified ;u:vrul'rl'lnH 1o their necd [or oxyvgen {aerobie
or anaerobic), their mobility (motile or nonmotilel, and their
wendency o form protective capsules (encapsulated or nonen=
capsulated) or spores (sporulating or nonsporulaing ).

Bacteria vrt:u:l:l:l.gl' ||-||vr|.5.' Lisstes .:I:L' ierfering with cssentiil

cell function or by releasing exotoxins or codoroxins, which
canse cell damage.

Fungi

Furgi hiwe rigiel walls amel oucled thatace enveboped by nuclear
membranes, They ocour as yenst {=gle- vaval :|.|[:|.'1|

organisms) or molds {organisms with hyphac, o barsriehing
filamenes). |'.|1.-|:l::||.t|1'|'||_.: ol the envirommaenl, soms
occur in both forms, Found ; fung
live: on organic matter, in water and soil, on animals and plants;
andl on a wide variety of unlikely mmerials.
insicle and outsicle their host,

[unnnpee ey

st evervwhoere oo carth

They can live hoth

Mycoplasmas

Mycoplasmis are hacterinlike organisms, the smallest of the cel-
Iutar microbes thae can live outside a host cell, alithough some
av be parasitie. Lacking cell walls, they ean assume many lil=
ferent shapes rnging [rom coccoid w flamentous, The lack ol
a cell wall makes them resistant to penicillin and other antilbo-
ics that work by inhibeing cell wall symthesis,

Ricketisia

Ricketisia are small. gramneg caerobic bacterialike ong
isms that can cause life-ahreatening illness. They may be cocooid,
:Iill:!-ﬁll:l.'?l,'l:l. (5Tl [ § I'H.,'H'LI1L11'I:|.' sll;qi:wd. Ril;!u,-umn |1,-|:||.|'lr|;' a host cell
o replicaon. They have no cell wall, and their cell membranes
are leaky: thus, they must hive inside another, beter prowecred
cell, Ricketsia are ransmitted by the bites of anthropod carrers,
such as lice, fleas, and tcks, aond through exposure 1o their wasie
products. Rickensial infections that eccur in the United Siaes
imclude Rocky Mountain spotted fevern, typlies, and ©) fever,

Spirochetes

Spirochetes are an atvpical type of Bacterin that have a helical
shape, and the length is many tmes s width, They have fila-
meants wnpped arouned the cell wall that propel the spirochets
a corkserew monon, Spirochetes ocour with Lyme discase
anl svpliilis.

Parasites

Parasives are unicellular or mulicellular organisms than live
on or within another organisim and obiain nourishment (rom
the host. They ke only the nuwients they neeed and wsially
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clan't kill their hosts, Examples of parasites that can produce
an infecuon if they cause cellular damage to the host include
helmintbs (such as pinworms, roundworms, and tapeworms)
and arthropods (such as mites, fleas, and ticks). Helminths can
mfect the human gut: arthropods commaonly cause skin and
systemic discase

RISK FACTORS

A healthy person can usually ward off infections with the body's
owne built-in defense mechanisms, which imclude:

® intact skin

& pocimal ora et mhabe the skin and vamons argEans
= Iymoeymes secreted by eyves, nasal passages, glands, stamach,
and genioirinary OIS
delensive siructures sich as the cilia that sweep foreign mat-
per Do D sarways
g healihy momuane svstem
veer, tan imbalanee develops, the poteniial for infec-
i reases. sk factors for the development of infection
defense mechanisms, enviremmental ancd
il tors, i pathogen characteristics.
p e Mechanisms
Tl Iy higs m delense mechanisms lor resisting entey and
muligphication of hoih CROZCTIONS amed :-u.:'ugg'ul::uh imtcroles.

vedl immune svstem makes it casier for these

s weskened siate 15 referred o oas i|||.|||1,||:||-:|1,|l:'l'||:il:!lLl;_',.' or
AT T [raarise,

|||||:-:un'|:! funciron of white blood cells {'I.'L'H{:h]. as well as
o levels of T cells and B cells, characterizes immunodeficiens
cies. An immunodeficiency may be congenital or acquired.
Acquired immunodeficiency may result froon infection, mal-
nutrition, chronic siress, or pregnancy. Diabewes, renal Guilure,
.||||:I curhoss can SUPpress ihe immnne RO, @5 ¢nn sich
drugs as corticosteroids and chemotherapy.

HJ';.;..LI:”H\\ ol eqese, the resule of i:ll::l'l'l.ll.lnﬂq:ﬁ{icnr:\.' is the
same, Tlie body's ability 10 recopnize and Aght pathogens is
impanred. People who are immunodeficicn are more suscep-
tihle 1o all infections, are more acutely il when they become
infected, and require aomuch longer tme period 1o heal,

Environmental Factors

Ouher conditions that may weaken a person’s immune defenses
imeluele [Elslel) 111_.,{i.c|1r_'. malntrition, illi’ll::h'{:ti: L p]n_.sicai harri-
crs. emotional and physical siressors, chronic diseases, medical
anel surgical reatments, andinadequate immunizaion.

Cood hygiene promotes normal host defenses; poor
Iwgiene increases the risk of infection. Unclean skin harbors
microbes, offering an environment for them w colonize, and
is more open w invasion. Frequent body washing removes sur-
face microbes and maintains an intact barnier 1o infection, bt
it may damage the skin. To maintin skin inegrity lubrcaniz
and emollients may be used 1o prevent oracks and breaks.

The body requires abalanced dict to provide the nutricns,
sitmmins, and minerals needed for an effective immune system.
Protein maloutrition inhibis the production of antibodics,
without which the body is unable (o mount an effeotive atack

against microbe nvasion, Malnuriton has been shown o have
a direct relationship wo the incidence of nosocomial imfections.

Dust can faciliciee ransportation of pathogens. For exam-
ple, dustborne spores of the ungus Aspergitins tansmit the
infection. IF the inhaled spores become established in the
lumgs, they're notoriously difficult o expel. Fortunately, most
persons with intact immune systems can resise infection with
Aspergilines, which is usually dangerous anly in the presence of
SOCNCre 5111I1Il.ll:lml,|r_lp|‘{_".&'§il:l'|'|..

Developmental Factors

Extremely voung and old people are ac higher risk for infec-
tion. The immunc system doesn’t fully develop until about
age 6 months. Aninfnt exposed 10 an infeciious agent usn-
ally develops an mfection, The most common wpe of infection
in todedlers affedts the respivatory tract. When voung chiledren
put woys and other objects in their mouths, they merease their
exposure 1o avariely of pathogens.

Exposure 1o communicable diseases continues throngh-
oul childhood, as children propress from daveare facilities ©
schools. Skin discases, such as impetigo, and lice infestation
commonly pass from one child to the nexe atthis age, Accidents
are commaon in childbood a2 well, and broken or abmded skin
opens the way for bacterial invasion. Lack of immmnization also
comtribnes o incidence of childhood diseases.

Advancing age, on the other hand, 12 associated with a
|:|m'|i||.'||:|g immne sysiee, |_:n:|r|,ln_\.' a8 2 result of (|1:tn~:|_s.'i:|'|.g th:.'-
mus function, Chronic diseasces, such as dinbetes and athero-
sclerasis, can weaken defenses by impairing blood flow and
nutrient delivery to body svstems.

Pathogen Characteristics

A microbe must be present in sullicient quaniities 1o catise i
disease in a healthy human, The number needed o cause a
dizease wiries from one microbe o the next and from hose o
host and may be affected by the mode of tansmission. The
severity of an infecion depends on several factors, including
the micrabe’s pathogenicity, that is, the hkelilood tharit will
cause pathogenic changes or disease, Factors than affect patho-
genicity include:

®  gheificity— the range of hosts wowhich a migrobe is attracied
(Some microbes may be amwmcted o a wide range of both
homans and animals, while others select only human or
only animal hiosis. )

* npasivetess (sometimes called infechivily) — ability of o
microbe o invade and muliply in the hose tissues (Some
microbes can enter through intact sking others can enter
anly if the skin orf mucous membrane is broken. Some
migrobes produce enzyimes that enhance their invisivenoess.)

s gienitity— the number of microbes thatsucceed in invading
aned reproducing in the body

*  wntfence — severity of the disease o pathogen can produce
(Virulence can vary depending on the host defenses; any
infection an be life threatening in an immunodefcient
patient. Infection with o pathogen known to be partoularly
virulent requires eardy disgnosis and reatment.)

*  doxigenicly (related o vicnlence) — potential wodamage
host tissues by producing and ml..-mlng mxms.
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*  anbigrnscly — degree 10 which o pathogren can induee a spe-
cibie immuane response (AMicrobes that imvade and localice
in tissue initally stmulite a collular responsc; those thi
disseminate quickly thioughout the host™s body generate an
antibaody response. )

& gmalality — abiliny to sumave ontside it host. Most microbes
can't live and muliiply outside o reseroir,

© STAGES OF INFECTION

Development ol infection uwsually proceeds through four stages.

(See Stages of infection.)

'PATHOPHYSIOLOGIC CONCEPTS

Clinical expressions of infections disease vary depending on
the pathogen imvolved and the body sysiem affecied. Most of
the signs and svinproms result from host responses, which may
be similar or extremely different from host 1o host. During the
prodromal stage, o persan will complain of some common.
n-nnspﬁ:l'ﬁc signs and ssmploms, such as fever, musele aches,
headache, and lethargy. In the acute sege, signs amud semptoms
that are more specihic provide cadence of the migrobe's arget
However, some diseases produce no somploms and are discon-
ercd only by laboratory pesis.

The inflammatory response i3 a major reactive defense
mechanism in the battle against infective agems Inflammation
miay be the result of tissue njury, infection, or allergic reaction.
Acute inflammation has two stages vasculbar and cellular, In the
vascular stage, artenoles at or near the site of the injury bricily
comsirict and then dilate, causing an increase in (Tuid presore
in the capillarics. The consequent movement of plisma into
the interstivial space canises edema. At the same e, inflam-
matory cells release histamine and bradviinin, which furiher
increase capitlary permeabilin, Bed Blood cells and Nuid Now
inte the interstitial space. conributing 1w edemn. The exira
fluad arrving in the inflamedarca dilutes microbial weins,

Druring the cellular staxe of inflanmation, WEBCs and plae-
lets move woward the damaged cells, and phagooyosis of the
dead cells and microorganisms begine. Platelers conrol any
excen Weeding in the area, and mast cells arriving at the site
release heparin o mainain bheod fow w the dren.

'SIGNS AND SYMPTOMS

Acure inflimmaton s the body's immediale response o cell
iy o coll death, The cardinal sspns of inflammanon include:

* el e (ke ) — dilaion of arienicoles and increased circula-

tiom ten thae sites o localized Dlush cavsed b illing of previ-

oy empry or partially distended capillaries

Eeat feator) — local vasodilatagon, uid leakage o the

interstitial spaces, and incrcased Blood How wonhe aea

parn (dolor) — pain receptors stmualated by swollen tis

sue, local phl clunges, and chemicals cxorened during this

inflammatory process

aefema (twmor) — local vasodilaation, leakage of il o

interstitial spaces, and blockage of lvmphatic deainage

* o of fuinction (funclio bieswa) of a body froef — primarily o resuly
of exlema and pin,

18 Partl s Central Concepls

CLINICALTIF

Localized infecuions produge o sapid im{lanmm
wry response with obvions signs and symploms.
Disscminated infections hve a stow imflammatory
response and ke longer o idenuly and treat,
thiereky asing maorbidity and moralitg

Fever

Fever follows the introduction of an infections agenl. An
elevared emperiture helps fight an infection beciuse many
MICTOOTEANISms e unable o survive ina hot environment,
When the body tempermure mses oo high, body cells can Faiz
dhmaged, particularky those of the nervoons sysiem.

Digphoresis (sweating) is the body's method of cooling isell
el I!’_"I.illlli.ll}." the I.I:'J1I1Ill.'l-l1l.ll" o mormal for i II11|H'il|-'-li'||-

Artificial methods o reduce a slight fever can aciudly i pedi:
the body's defenses aginst infection,
Stage |
Inculation | Praratsom can mage [Roa sk LLILRRL LS
several vears
® Pathagen is rephicating, and the nkecie:
[ersan hiecoumes conugoms, thus capbil
ol i g the discase
Stage Il
Proedroaal R EITE ® Hiost minkes vagine € .ut||;L||||||-. of feclhing
uiwe
& st is stal] condagions
Stage I
Acute illness & Microbes actively destroy liost cells and
et spu © loal spslems.
* Pasione recognises whicl arca of the baody
(LI B Ti |
ol [:|H||'|:|.l|i.l1l"- ANC BROTE \1}1_1:”.’['.
Stage IV

Comabescence Bewins when tlie hody's delense
mechanisms luve contained the microbes.

& Dameaged tissue i healing.

Leukocytosis

The: body respaonds o the imtraduction of pathogens by increas-
g the mnmber and types of crealaing WBCs, This process is
called fenkoytosis. In the acute or early stage, the neurophil
count increases. Bone marrow begins o release immature len-
Eocyvies, hecanse existing nentrophils can't meet the body's
demand for defensive cells. The imnvature newtrophils (called
By i the differentiol WBC connt) can't serve any defensive
A s,

As the aeute phase comes under control and the dam-
ages 15 tsolaed, the cellular sage of the inflammaory pro-
cuss tkes plice. Neurophils, monocyies, and macrophages
begin the process of phagocyiosis of dead tissue and baceria.
Neutropdnls and monoevies are auracted ol site of infeetion



by chemotxis, and they identify the foreign antigen and atach
o it Then they engull, kill, and degrade the microorganism
that earries the antigen on its surface. Macro & InALre
type ol monocyte, arvive at the site Liter and re in the area
ol inflammation longer than the ather cells. Besides phagocy-
tosis, macrophages play several other key voles at the site, such
as prepaving the arca for healing
cellular i

s eluar i||||_:_ resolution of any :||1i||| vl i chromnic mbeciions.,

.|.r|.|:| III“I:EEMIII:IE: all |gr_'|'|.$. fur ak

LELERE S H.'.‘hil‘i"lli“.'. An 1"[l."\1l.|.l'1|

CRICH YEE COLNL IS Coam-

Chronic Inflammation

An mtlammatory reaction lasting longer than 2 weeks is
referred 1o as chronic inflammagion. Ie may Tollow an acute
process. A poorly healed wound or an unresalved infection
ean lead o ehrome mlammation, The '|11|1|}- iy 4.'|11,".||r~.||.|:|ll,-
i pathogen that it can’t destroy inorder o isolate it A exam-
ple ol such a pathogen is mycobacteria, one of the species that

o s e rcubosis; encapsul;

s mycobacteria appear in X-rays

a5 idemttliable spots i the ungs Wih chromic inflammation,
pers i s=caming and loss of tssue lunctiion can ooour.,
ESTS
L 1 it helps identify infections diseases, appro-

el avonclalele 4'u||||;|lu':11'tu|1.1. 1t i:u:gin:. with

ni’s complete medical history, performing

al examination, and pecforming or ordering

priastic tests, Tests that can help identify ancd

ganige the extent of infection include laboratory studies, radio-
il ilsl'lil Lie=is, sl scans,

Most commonly, e firse test is a WBC count and a differ-
ential. An clevaton in the overall number of WEBCs'is a0 posi-
pive result, The differentil count i the relative number of each
of five wypes of WBCs — newtrophils, cosinophils, basophils,
l|'-'||||'||n||.u-: vies, and monog VoS, This vest |1"'|.'|.:$ﬂ:i.ﬂl::$ Eli'll‘_.‘ that
an e response has been stimulated, Bacterial infection
usually causes an elevation in the counis; viruses may cause no
change or o decrease in normal WEC level,

Erythrocyie sedimentation rate may be done as a gencral
test to reveal thi an inflimmatory process is occurring within
the body

approprie il

Fes eletermmne il causative .'I.!.;i'l“.. i stmincd smear from a
specific body site is obained. Stains that may be used o visaal-
iJL' lIII.' III;I:'!!HHH;I.TI m il'll II.II.II':

* Gram slein — identifics gram-negative or gram-positive
harveteria

®  acid-fost stain — identifies mycobacteria and nocardia

= silper stain — bdentifies fungl, legionelia, and pneumocystis.

Although stains provide rapid and valuable disgnostic infors
mation, they only tentatvely identify a pithogen. Confirmation
requires culiuring. Growth sufficient to identily the microbe
may cccur inoas quickly as & hours or as long as several weeks,
depending on how rapidly the microbe replicates. Types of
cultures that may be ordered are blood, uring, sputam, throart,
nasal, wound, skin, stool, and cercbrospinal Tusd, bt any body
subatance can be cultured.

Acspecimen obtained for culiure must not be conaminated
with any other substance. For cxample, a urine specimen
st not contain debris from the perincum oF vaginal area.
If obtaining a clean urine specimen isn’t possible, the patient
kst be eatheterized o make sure that onlv the urine 1= being
ed. Conaminated specimens miy mislead and prolong

Ackelitional tesis th ay be requested inchude magnetic res-
onance imaging to locate infection sites, chest X-ravs 1o search
the lungs for respiratory changes, and gallivm scans o detecy
abscesses,

TREATMENT

Treatment for infections can vary widely, Vaccines mav be
administercd o induce & primary immune response under
conditions that won't cause disease, IF infection occurs. ireat-
ment i @ilorcd o the specific chsative organism. Drog ther-
apy should be used only when it's appropriate. Supportive
therapy cian play an imporiant rake in fighting infections.

o dwuirhvofics work inoa 1.".11'i.|:l}' ol W-l}'*.. dl,!])-l:lld;"g Calat 1.ht' chl.ﬂ'.
ol antibiotic, Their action is either bactericidal or bacte-
rigstatic. Antibiotics may inhibit cell wall synthesis, protein
synthesis, bacterial metabolism, or nucleic acud synthesis or
activity, or they may inerease cell membrane permen .

*  Antifungal drugs destroy the invading microbe by increéasing
cell membrane permeability. The antifungal binds sterols in
the cell membnane, resulting in leakage of intacellular con-
wenis, such as potassium, sedium, and natrents.

#  Anfiviral devges stop viral replication by interfering with DNA
synthesis,

The overuse of antimicrobials has created widespread
resistance 1o some speciiic drugs. Some pathogens that were
once well controlled by medications are again surlacing with
increased virutence. One such pathogen is that which is known
LE8 e AR I'|J1H~'.I|::I:I.|1ﬁ'-IL

Some dizeases, including most viral infections, don’t
respond o avaslable drugs. Supportive care is the only recourse
while the host defenses repel the ivader. To help the body
fight an infecion, the patent should:

* use universal precautions to avoid spreading the infection

drink plenty of Muids

el plenty of rest

avoid people who may have other illnesses

take only overthe-counter medications appropriate for his

symptloms, with full knowledge about dosage, actions, and

possible iclverse effects or reactions

¢ follow the health care provider's orders for tking preseop-
ton drugs, and be sure to complete the medicanion as
ordered and not share the preseripion with others.

[ ]

DISORDERS

See Cominon infections divorders, pages xx—xx. which descnbes a
varieny ol infectious disarders,
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CHARACTERISTICS

Bacterial infections

Anthra

Bacterid infection chamcterized as cutancous, inhalional, oF intestinal

& [hlagmosis comtinmed by bola

® Siens and smploms directly related v il lecation of infecti
samall, elevared, el Besion. whicly devebops into o vesicle und o
hamph ghasck Inlalaicoal anthrax i cf

ey ol Maalluy aribsacis Erom cnliores of Blodsd, skan, lesons, o 5[.“]“1“1::

Craneous nntieax is chameterieed bya
e pasinless uleer, aloag with entarged
aacterieed by Hulike ssnptoms inatadly, followed by severe

respiratory difficulo and shock. With intestinal anthrax. fever, noasen, somiting, and ‘deerensed appeite

wcour; which Progress Lo abilasty

ual lsnin. hemateneesis, and sevore diacrliea

Chilarmvelia

'I'q!iullu. o sexualle iranamined infection, which is coused by Chlmmydin oo

® Discase pattern dopends on the individual infected and the sioe of infect

s wsually alie eye or genital et

& I umereated, 1 can canese blindpess i the eve, o if b ihie t:ml'-r.l'l i, b coise P-t'h'i: inHammatory
discxse (PIDY in woanen, which iy Bl 1o x]i,-l'ihl':.' i a partion of thigrse watl PTER

Conjuncthates

Bacierial or viral infection of the conjinetiva of the ove

® Colture Irom the conjunctog identifiesihe caniive organiso,

Gusnorrivea

—

I.‘l (el IJI‘{'J\C

Meningitis

& Asscciated with hsperemin of the eve, discliarge, tearing, pain, and photoplobin,

Senumilly mansmited nfection catsed by Newenn gooserhonae, o gramenegative, oxidase-positive diplococons

& Afier exposure, opitleelind collean an infection siwe become infeewed, and e divease begins o spread locallys

Diiscase pattetts dipends on thie Hiclividual afecied and il st of inlicctban

Ax with chlin

rheti b s oo

wec el Troan the lower geniial ract o upper wnd e

il v hiensbbtic. griineposiine baclllioe i sonmsigei

I CRETROTE [T Jh reonniml micotion e uleroor doring puwgrlllmlu;hml__-

rvs sUillieale, i i alais % 0 [eters

e, hipye selourncs, Or I-I':'tihl:ll:l'l.l?‘l#-_-

=0 wkls e e b (TR

frmmvicirm wvdgrams oo F0 5 -S0% of fainemis

hetes dhisseoinane (o calier skin sites or argins

ki o el rshics and may: have

il e v Approx Ay 159 af patients who are nat
P 4 iy develeqa candiag bsmses, particularky o lican
lartirs mros e o years o peints, o thes may die alter tiggermg an i Bamimdior ¥ fesponse

Tneflanapamtic T ik HETLTS

fasfien e ke oftel ocours in ik-t‘-i.‘l:rlﬂ infeciion

Lo, virses, prododos, o g, The most comman pes are bacior

wcl Apace il canse an miflaniiatony respoinse. The
i1 e b il cerebospligd Huid, where they case irrimation of the tisues bathed By the flock

acrerihthe sbpns include fover, chills, headache. nauchal rigidityg vomiting. phiotophobia, lethargy,

Lok, frraitive Bhrasdsinakd™s anil ke nig s stgns, inercesedl nlrrp wendon rellexes, widened pulse pressure,
berdveandie, @ rash

Ryt odikis media

* Yiral ATIMIEORTTS O, 3

At dap ¢ luetmde inllamimeatbon ol

- . 1
Ot commanly sdiden, wiils severe and diffuse abidog
® PP indensilie

Indlanmmanion ol the micddbe cur canved Ty a bacierial infoction, maoss often S, primmonnae o B o fiuensae
L]

IHsrase ks commmmoarhy e ormpraricd b o viral Uprpet resplratiey bl laomn

Thee AN L CORTRAOT COMEe i 3 CaREy

20 Paril = Central Concepis

Al follewed Uy car pain,

i i by pcroar s inviaskon. Secondary peritonitis i

oinons anbulaory peritoneal dialysas (CAPD).

MANRTIY

nal priin

mall b alimes i thic veggion of inlection.,




DISORDER CHARACTERISTICS
Periussis (whooping Highly contiagious respiratery infection usually cosed by the nenmaotile, gram-negative coocolaeillus Bonderalla
censph) prerinssizand, eccasionally, by the related similar bacteria B parafperiziani or B bronchisbiion
® Transmined by direce inbhalation of conaminavsd droples from a patient inoan scote stagge. [omay alse spread
indirectly though soiled linen and other anicles contaminated by respiratory seeretions. |
= Aler approsimatcly oo 00 days, B perinsns entors the tracheobronchial mucos, where it prodieces i

PEOEE casvely LenAcioas mucns,

s associed spasmoddic cough. chiracteristically ending in o bond, erowing inspiratory whoop,
Complications include apnea, hypoxia, seieures, pneumanin, encephatopathy and death.

2 Rnown for

Preswmonia Infecuon of the lung parenchyma thatis bacierial, Tungal, viral, or protoscal in origin
& The lower respiratory et cin be exposced to pﬁl[huﬁn’nx by inhalation) aspiration, vascular dissemination, or

direce contact with contaminated equipment. When inside, the pathogen begins o colonice and infection
develops.

Bacterial infection initally trigpers alveolar inflammation and edema, which produces an area of bow
ventilation with nermal perfusion. Caplllaries become cngorged with blood, cansing semsis, As alveolacapillany
membiranes break down, the abveol Gl with biood and exudates, causing atelectivis, or lung collapse.

Salmonclboss Drisease cansed by a seratype of the genus Salmonedla, 2 momber of the Enferobactonaoar family

& Most comamon specics of Safworndlie include S b which causes oyphodel fever; 5 enteanidin, which camses
orterocolitis; and 5 choloues, which canses badreramia,

L .\inruyplu dal salimoneliosis wslly fedlows ingestion of contamimated dey milk, chocolaie bars,
1:|h.|rm'.-u:-:'||.|i-:.'|!\ of amimeal urigirl. ar coniaminated nr'lll..'uquu.uell.' i!lm:'“ﬂd forochs, q;.pq-:i,\l:l}' (SIS andl
proanliry.

® Chamctenstic sympioms include lever, abdominal pan or cramps, and sevene diarrhea swith enterocolitis,

Shigellasis Aeuteintestinal infecton cansed by the bacieria Shigeils, 3 member of the Emnerobacteriaoeas fimily, 115 ashort,
nexnmatile, Hr-'lll:l-lld.'ﬁ.hlj'l'\l.' risl
B Transmision oocurs |!-|'im:|ri]5.' Ihrr.mj:l;h the fecal-orl route.
e After an incubation period of 1w 4 days, Shipelfle organiains invade the intestinal muscosa and canse
inflammiiion. Symptomns can sange on watery ool 1o fevern erm ps, and swols with plis micis, oF Blaod:

TeLs Actge exoosin-mredinned infection caused by the anagrokbac, \FH:-n'-rnr:nil:l.g. j.:r.1n1-|:|mi|i\'¢' bacillus (lourmdnim
telar v

Transmission occurs through o punciure wonnd that 1s contaminated by sail, dust, o animal excreia
containing £ fafand or by way of buris and minor wounds

® Afier 2 fefaimn enters thie body, ivcanses Tocal imfeciion and tssae necrosis. [ alsn el uces onins thit then
enter the bloodstream and mphatics and eventually spread o central nervous sistem (CR5) tissue.

® Diinese iseh

wierized by marked musele hypertonbainy. hypermctive deep tendon refllexes, and painful,
nescle contractions. Severe miisele spisms can st up to 7 days,

fveluntary

Tenae shick syndrome Acute bacterinl mfeeton catsed by wxin-producing, penicillineesistant siains oF Seaphylsocens aune, such
(TS5, s TSS ioxin-1 or sl:lph}"ln-rnfnl.l enterotaxing or exotoxins B and C. 11 can abso be cansed '|Ijr Snvﬁumrm
.[l_'l'\l.lll.,'\l'lll'"'-

Menstrual TS5 is associntedd with ampon wse.

& Nonmensrial TSS isaseoeinied with infieciions, such nt abscesses, osteomvelis, pm~||n1m1iu. eadocarchiine,
baxcieremia, angd :|:||.1~.I.m|3i|.-.1l infecions.

& Signs and symproms inchude fever, hypotension, renal Biluce, s multisstem involvement,

Tubserenlosis Infectious disease tmnsanitted by inhling dyeodacherinm fuberoufoes an adid-fast bacillus, Trom & infeeted JHErHn

* Bacilli arc depo

BRI
[
infest e il Bese

teel i the bungs, the immune sstem responds by sending leakoovees, and inil
resulis, After a few davs, leukocvies are replaced by macrophages. Bacilliare then ingestel by
[ISE LS a'n,p|;|h.|ﬁn. anel carried ol by the |:L'|II|'||I.|'I.Ii:.\ o thae |.\'|1|Er|1 v les, Macropd s i
o Form epatheliogd cell bercles; tiny nodules surronnded by lvmphoeyes,

Caseous necrosis develops in the lesion, and scar tissue encapsulates the ibercle. The organism mny be killed
i1 Lhe prrse oss.

I e pnberches and inflaomed noades PRI, the mlection conpeminages the w.|.||'|~|\|.|||:lir|:.; ssiie i Ty

Lk cail l'I:lli.llu;h thae Biloosd sl |-1-'|'|a}'r'|'|.nl:i.1.' cireilation o disgant sites.

{ Canirnsedy
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CHARACTERISTICS

Upimary tracy infictinn Infection most commonly caused by enterc gram-negative bacilli
® Resules froon u'ril:rnnlg:niim entering the uretlo and thien ascending into the bladder
* Commonh couses urgendy, Trequendy, amd dysurin

Viral infections

Asian inthuienea

An infheenea A viros that ivpically infects birds
L Rrp&llnl ST 110 linmans mclule Tever, coingh, sore thiroa, wnd nosele wches,
* Airns conled progress o eve infecione, preumioaia, and acule redpliaony diaress

Cxvicmegabovirus infeciion

A DNA virs (it a member of the lerpes vioos group

& Transmisanm can occir ||1.!|:'|J:l.|||.L.'|I|-'5.' 1[.r|.'r:l-|.1||.-l|.r]:lulus|1 contact with secretions), \.-:'rl:i-::l.ll}.- {mothor 1o

moonate), of through oo translwsions.

The virus spreads through the body in lmphoones o mononuclens cells weilie lungs, liver, G tract; eyes,
and NS, where it commonly produces inflammanony reaclions.

Herpes simplex virus
[HE

——

HEY |k an civeloped. doable-stranded DA viros that catses baah hcrpes simplex wppe Dl gpe 2 ‘
& Tranumisson s sin muocosal surfaces and infections seoretions: suecl as oral o cervicn] secpelinns,

* During exposare, e viros fuses 1o the lost cell membie aned releases proteins, turning off the host cells !

prodein production or ssnthesis, The saons thon replicates and synthesizes siroe el proteine The viees
plllhl:'u frsninche scapusktl (protein ooal apd nnclebe acid) ino the I"|I||-P|4hl|1 ol e host coll and releasesihe

viral DAL Caony wil infed g huugu-ll A |.|'_|||.|.||-urbl,'rl o 1.15:_9:::1_
surfsce,

bere virud puarticles capable of surviving

Charneieisen

* Wiral dliree

prann il vesdcular lesions are nuadly observed mthe site of inimal infecion

eng oeeur Ak any th, partcibary with FSVE s that usyimpaesna b rasmissian m'lm’njil;_l i

Ilrrfq-\.':nlﬁ

Human immunodehicicno
sirus (HIV) infectian

Infectious muanormie beusis

Mg

ocoar-with sl oo
C ficella o s ihian has been ing dormant in the cerebml gangliaor the
il paander
- i I ] gl i b vl i Areas along nerve ek
® oo el i 1
¥ Direc il wid Wl D dveven beack v (einic ke jrox ) g Case
aTice
A BN i JLEIEY inumsdelicianey sasdraems CATDS)Y
® Yiuag T { o A anedlicr through blood-tee-lilooad and sexial contact, Tnadditicn, an
Indectod pire 3] i bakiy during pregmandy or delivery as well as I:hTﬂI:IElI

p ALLS |

LALINEIRTIRA

wover, current combanation drgg thesapy in CoxnUT LI

with trratiicnt aaptuniste lnfes o el the notiral progrestion anl

Yiral Elepes
* Nt ol

-Bai e virus, o Belymphotropic herpes virus

wrvingeal poute, b wanambsion by bleod transfusion or during. cardisc

sUrger s s s poi
* Thae virus G harygeal |.|.Itl'|:||||-ll| tisatic-s il tleny s._-|,|ii:Jm-t
* Dhang B oclls relea

s the virus inte the blood, capsing fever and ather spnpioanis. Diring this period,

antiviral antibeslics appear and the virus disappears from the blood, lodging mainly in the parotid
'p'|.'|1u|

Aruniviral diseie consed Ty wn RNA shos clasified as Subufoviras in the Prrasyoridee Gmily
& Wirus bs wansmined by dlresgalets o by darect cosiact

¥ Characterieed by enlsrgement and tenidenices of parobicl glanel and swelling of other silivary
phanads

= With Introdudction of viccinntions, this s nncommasn in countries pnnlmlilq{ "lI'L'l.'\L'I'I.l'-“II"h! Taealthere and
WL R
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DISORDER CHARACTERISTICS

Rahies Rapadly progressive fatd infecoon of the CNS caused by an REA virus in the Bhafdosmdar family

® Transmitted by the hite of an infected animal throwgh the skin or mucots membranes o, occasionally, in
airborne dmp]c_'u or e fec ed tisse,

® Tl rabics virus begins replicating in the striated musele cells ag the bite ste.
® The virus spreads along the nerve pathways (o the spinal cord and brain, whers it replicates again.
® The virus moves through the necves inwo other tissues, inclueling inte the saliviry glands,

Respiratory symcytial virns Infection of the rcapir,uqrr}- rince cransecl b}';m ﬂn&:'lupc-d Ry para m}mﬁru,

# The organism s iwnsmined from person wo person by respiratory secretions or by touching contamibnated
surfaccs,

& Bromchiolits or poeumonia ensues and, in severe cases, may damage the bronehiolar cpithelitm.
® [nteralveclar thickening and Glling of alvealar spaces swith (Tukd maw aceur.
# The virus i3 more common in winter and carly spring.

Rubella An <'||.1.'|"|l:r|:|c'|.1 p-chiliw'-.ﬂ\.l.mltl:lq'l:l RBMNA sirus clasified as o robivirus in the Toparimdos |';1||.11't1.-

& Transmitted throsgh conmet with the blood, urine, stool;, of nm-h[’:rh:n !ri'l;qc:ﬂ weteions of an mlecied person,
e can also be transmited rransplacenialby.

* The virus IEF!itiIlt"\G first i ithe rc':.:|:|i1'.nlr|n_.' grack and then «}wr:u‘h thmllgll ihe hloeodstream
2 Characteristic maculopapular rash usually begins onthe fxee amnd then spreads mpidly.
® With proeventilive vaccinations, this discase s wnoomiman.

Riuhet

Aeuie, highly contagious parmmyxovirus infection that's spread by direct contact or by contuminaed sirbaene
respiratory droplels

Partal of entry is the upper rmupir.tl.nr}' track

Characlerized by Koplik's spots, m prunite macular rash thar becomes papular and ervihemitous,
Preveniaiive vaccimitions are availabie:

Smmallpsix Acue |,'m||4|__-=i,(|g|3 virus canscd by the variola virus, o member of the f}r!kum'm.l'lm fmily

® Fransmited from person (o person by infected aerosals and aie droplee

The ineubation period, which iz ussmlly 12 0 14 days, is followed by the saedden onset of influensalike
symploms ineluding fever, malaise, headache, and severe back pain

T 1 thre days later, the patieng may feel better, however, the chasctenistic rush appears, hirst on the Lce,
haneds, and forcarms and then after o [ﬂ'h‘l!!l.'!.":i proge ruing o the trunk. Lestons also :h"w."ln:p in the mucous
membranes of the nose and moth, then wlecrate and release large amounts of vicus inwe the mouh and
throar.

® The world was declared [ree of smallpox in 1950,

Varicella (chickenpox) Common, highly contagious exanthem caused by the vancellazoster vires, a momber of the herpes sinus Bunily

* Transmitted by respiratory droplets or contet with vesicles. In wero infection is also posible,

& Charscierized by o provitic msh of small, erythemnaons macales that progress (o papules and then oo elear

vesicles on an erythematous hase,
B Vacciniions nre available for viorecella.

Viral pieumania Lumg infiection caused by any o

Wl varieny af virses, i

sl through conct with an

il coells, coansir 15 interstitial inflammatioas amscl l:|.1.'bqll

wlecied individoal

& The virus first aniscks bronchiclar ::p'ill

® Virus invades bronchial mucous ghaneds and goblor cells and then spreads to the alveoli, which B0 with blood

anel fleriel, I mcvanced mfection, = 'I'|:.'.|Ii||.|.- membiane may form,

—— — < e

Fungal infections

Histoplasmaosis Fungal infection eansed by Hitaplaima eapeelaium, o dimorphic lungus
® Transmited |hmt|g'|1 inmhal

stion of P capasilatnm spores or invasion of spores alter minos skin iruma.

& Initially, infected person may be ssymptomatic or have sympromss of mild respivatory illness, progresang into
minre severe illness affecting several crgan systems.

{ Comirmaied)

Chapter 3 = Infection 23




CHARACTERISTICS

Infection caused by the ingmcellilar pamsite Toploma gemdic which alfects both birds and mammals

* Transmitted o Bumons by ingestion of teie evats i vw o undescosked meat or by fecal oral contaminanie

fromn infected cats, Divect tansiissbon can also ocenr diuting blood transdisions, ongan ansplants, or b :

AT T Iransplants. i

When tissue cvsts ane ingested, parasites ane rebeased, which quickly invade aond muliply within the Gl l-'l'ﬂ_l-:-

Thi M"-t\hh! cells rugslare the invadied host ol and e disseminaie o the ONS, E}'ﬂlpll:l.ﬁt LRSI, J-'hclﬁll[

mitische, pvocardium, reting, and placenta.

Asthe rarmaries DEI!“I.'J.I-I:‘ o inasadle: :rljni.uing wells, cell diath and Tocal neoresis occur, surronnded hy.in

acute inflammatory response, which are il halloacks of tliks infectioen

& After the cysts reach manriny e nfbimmatory process s aodetecibbe and che cysas remain Bt withi
Train unnl they mipanre,

* Inthe mial hoar, the immuanc fesponse checks the infeciion, bt thisisn™t so with lnlmulm-:um'pmmiﬁ:d:_ !
ot betal hosts, In thise pakicnts, focal destrection results in necrotizing encephalitis, prcimonia, m].uc'.’l'rﬂith;'.:
and organ Falure.

Trichinasis

Intectbon cavsed by the pars
ursdercioked meot il

Trnchirclle iporaiii e transmibied throagh ingestbon of uncoaked or
mabns encvsted lirvae

& Adver gastric juices fiee thie Liry 1 the cyst capsuibe, it reaches sexuval mairiny inoa few days, The Tonikle
romndwaem burnoe inve thie intesimad oacos and reproduces.
1 ar then tranvel ooy [ |I.|r||||| anbe sestemm aned 1 Blogdsiream, They Become embedded as CVSER i

hragm, eliest, arems anc hegs.
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GENETICS

cnetcs s the study of penes, penetic vanation, and
X heredity in organisms including for human beings. Each
individual contains genes that provide instructions regard-
mg physical, ochemical, and functional inherited traits.
The Human Genome Projeet estimates each individiaal has
20,000 o 25,00 genes, which instruct pratein makeup in
1'." IHJH'I:III I'Hifl'_l'. {:I!III:'.'I SEe FILIIHC II]} UF d{'.l]x':ﬂ'il]ﬂ:]l.lc!l_"i.r
acid (DNA), which transmits sequencing instructions that
encode [or protein suuctures, Most of an individual’s genetic
makeup includes simialar genes while a small portion of genes,
lews than 195, are somewhat different. These differences are
determingd by alleles, which provide zmall differences in DMNA
sequences that determine characteristics as normally inherited
while mutations or abnormalities can occur withen the indwvicd-
wal as geneticrelated disorders or conditions.

GENETIC COMPONENTS

Genes are the instructions for Miilding proteins for the human
lxcly. Genetie information carpied in genes includes heredi-
tiry material as codes formed together in DNA as four bases,
wlenine (A), thymine (T), cytosine (C), and guanine (&) rep-
resenied as base p;]i:ra. in a double helix. Each ]'.r.'.‘l.i.f‘ 15 hound
together as A with T and Cand G 1o form a base pair as ad-
der rungs in the DNA molecule, along with a sugar and phos-
[rhaate: molecnle thay shape the backbone called @ nucleotide. A
nucleotides pair s represented as owe sirands o formea double
Lhelix i the DNAL A |1n|:r1iu|| of the nueleatides within @ gene
instructs the coding of the protein while the gene itsell provides
sber seqpuencing instractons about the protein makeup iselfl
DNA 5 located within the cell nucleas {muchear DAY includ-
gy asmall amount in the mitochonda (mitochondmal DAY,

The base pairs of the DNA instruct the function of exch
indiviclual with over 3 hillion bases found'in the human body,
of which 99% are similan BNAGs responsible for replication
anel duplication of these base codes 1o make copies of tmns-
lated instructions that form an exact copy for the new cells:
The human-cading gene can range between 500 letters and
over 2.3 million while the average gene is 5000 lerors long.
The human genome contains approximately 21,000° protein
coding genes, which make up tess than 2% of the muicleotides
that also codde for RMA molecules. The average individual has
one ta three base pair differences (include over 104 million i
ferences) based on shape, Munction, and sequencing protein
dilferences that make each person unigue,

Chromosomes are threadlike stuciires contamed within the
nuclews of the DNA molecule. Flistones are profeing made up
of tightly cailed DNA it support the struciure of the chrome.
s, The chroanosames can be described by iis conswiction point
kmown as the centromere. Each armeof the chromosoane is called
s chwomatiel, wath the shortwem called the *p arm” and long arm

calted the “g arm.” Telomeres are secuons of DNA found at the
end of each chromosome that provide distinen siructures contain-
ing the sune sequence of bases repeated over and over again,
which play a role in organieation. protection, and replication
of the chromosome, Chromosomes are only visible under the
microscope dunng ool division where visualizaton of the locs-
tion of the centromers describes the loeation of specific genes.
An illusiration of the chromosome structure 13 proviced below,

CHROMOSOME STRUCTURE

Each individual inherits one copy of his or her gene from
cach of the wo parents. Every normal human cell (except
reproductive cells) hos 46 chromosomes, 22 pured chromo-
soanes called auforemes that ook the same in males and females
and the 23rd chromosome, known as the sex chromosome, 2
parr of XX in the female and an X and o Yin the male. A per-
son's individual set of 25 pairs of chromosomes is organized is
a profile 0 what is known as a karyodyfe

Chromosomes are arranged in the karvowvpe based on
their size, with chromosome 1 as the largest spanning 2449 mal-
lion base pairs with chromosome 21 as the smallest spanning
approximately 48 million base pairs (DA Building blocks).
The location of a gene within & chromoesome is identified
using a dingram called an deogram. Sminng s performed o
determine siee, location, and banding patterns as done in the
kuryotype 1o ook (o abnormalities in the chromosome such as
for Down'’s symdrome in chromosome 21, Staining is also used
{or the ideogram 1o describe each gene on the chromosome as
sesen in below illostration.
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CHROMOSOME FORMATION

Chromosomal [ormation occurs through the processes
of mitosis and meiosis as the wo wpes of cell division.
Chromosome formation occurs during mitosis and meiosis
during cellular re plication and division for autosomal and sex
chromosomes.

Mitosis

Chromosomes divide and replicate through the process of
mitosis. The cellular process of mitasis replicates chromo-
soines A prepares Ewi i{h'11t:|r;1| |11|r|{-| H '] the fertlieed L,
kEnown as the sygate, undergocs a kind of cell division. During
this process, the double helix of DNA separaies inic two
chains: each chain serves as a templite for consiructing a new
chaim. Tndividual DNA nucleotides are hinked mto new sirands
with buses complementary to those in the originals. In this
wiry, twor identical double helices are formed, each containing
aiie of the or i_-;:lll.-'l strands and a ||.|:'w|1_.' formed cl.":ll'l'i|:l|.ﬂ:|'!|!|l'.‘h-
tary strand, These doable helices are duplicates of the ariginal
DiNA ol

Mitotic cell division occurs in five phases: mrterpliase, firo-
ol apease, ara e, and fefaplaze At interphase, one dip-
of 46 chromosames (2n) begins DNA replication of
chircnmosoimes as two sister chromatids anached at the centro-
mere of the chromosome, At |_:ru|:|'|1;|.u;'. the nieclear membrane
and nucleolus begin o break down as DNA condenses w form
chromosomes while the mitotic proteing called microwbules
form and awach w the kinetechores of each chromosome. In
metaphase, DMNA condenses the chromosomes that align at
the center of the cell through the action of the microtubules
fibers with DNA. A anaphase. the microtubules fibers shorten,
pulling the chromaids of each chromosome o opposite poles
ol the cell while unattached fibers further clongate the cell.
During telophase, the chromatids (called chromosomes) reach
the Ilrﬂe'\ ol the |:':'|| s ||||:|t;1i,';|.r I:I:Ii'rl:t!:lli]lll:'b relorm as nucleoli,

foged cell

MITOSIS

Imprphas

Chromadamed
1 Dhgsidd cull = %
&0 Chromosomos
(Fau] .
ol 4a
Chgrmatn rephcaban

as chromosomes relax and DNA unwinds, Cviokinesis then
occurs as division of the cvtoplasm forms two daughter cells
with 46 (2n} chromosomes in each of these cells genetically
identical o the original and to exch other,

Meiosis

Meiosis 15 the process of formation of the egp cell found in the
ovary for the female and for the sperm cell found in the tests
for the male. As germicells, these cells are diploid (2n) having
wo seis of chromosomes that will undergo meiosis (o become a
haploid cell (In) or one set of chromosames. During fertiliza-
tion, haploid cells fuse to form a diploid offspring (female or
male]. Meiosis involves two divisions, as Meiosis [ and Meiosis
11, which result in four haploid cells (In). In Meiosis 1 begin-
ning at Prophase I, identical sister chromatids are joined at
their centromeres including two homologous chromosomes
lined up next to cach other that undergo crossing-over at the
site of the ceniromere to exchange DAL Alter crosaing over,
the sister chromatids of one chromosome are no longer ident-
cal o one another. In Metaphase [ homologous chromaosomes
line up randomiy along the equator of the cell, known as the
process of independent assortment where gametes have dif-
ferent combinations of parental chromosomes with spindle
fibers that attach to each centromere. In Anaphase I, chromo-
somes move apart from one another along the spindle fibers
to the opposite énd of the cell, with eneh chromosome dou-
ble-strnded with two sister chromatids while separating each
homaologons pair as haploid for the formation of two different
new cells. In Telophase [, cyvtokinesis occurs with cell division 1o
form two cells created with half the number of chromosomes of
the original cell. Meiosis [T starts similar to division in mitosis at
Prophase 11 where tvo cells with two sets of chromosomes each
include spindle fibers with formation at the poles of the cell. In
Metaphase 11, the chromosomes line up along the equator, as
each el has only one of each homologous chromesome. Then
in Anaphase I1. sister chromatids move away from each other.
Cytokinesis ocours in Telophase 11 forming four geneucally dif=
ferent {1n) haploid cells.

GENETIC VARIATIONS

Mumerical Abnormalities from Nondisjunction

Nondigjunction occnrs with chromosomes that fail 1o disjnin
during mitosis or meiosis. There are three forms of nondisjune-
tion that inchde ilure of sister chromarids separating during
mitasis, filure of a pair of homolegous chromosomes 1o sepa-
rate in Meiosis 1, and failure of sister chromatids o separate in
Anaphase 11 in Meiosis LL Monosomy refers (oo nondisjunction
in'which an individual is missing one of a pair of chromosomes.
as 2n = 1, An example of monosomy 13 Turner's syndrome
where the female has only one X chromosome, Trisomy refers
to i nondisjuncuon in which an individual has an extm chro-
mosome, a5 2n + 1. Down's syndrome, or tisomy 21, refers to
an indmadual with 3 chromasomes found at chromosome 21
inaread of having one pair of chromosomes.

Structural Abnormalities

Alteration  of the siructure of the chromosome can
occur through a deletion, duplication, wranslocation (to

another chromosomel, inversion, or ring formation in the
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MEIOSIS COMPARED

Fareni cell

DNA replicatos

Meiosis

Parent cell

DMA raplicates
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e

chromosome. A dé novo abnormiaiion i a nonimleniied chro-
mosamal conditnon, while maternal age and enviconment can
alsn be Factors for chromosonml] aboormalities. Mosawism
i= another abnormulity refereed 1o as an abinormal cell dive
aton in we or more cells creating different numbers ol
l:}llD-'l'l“:l'!‘}l'l'll"'\

Genetic Alterations

Genetic alterations relatecd o cancer mclede ancuploddy,
which refers o an abmormal ehromosome nombaer
malignancy. Amplif
gene resulis porcase number ol gencs found in cer-
tim cancers. The four active stages in the cell cocle (G105, G2,
aned M) can also be alicred when loss ol checkpoings in one or
miore of these stages can also lesd wo genetie ionsialslio wd cell
chisrmage.

e 1o

Al occurs when TVETCN P Eas1O] al &

DNMA SEQUENCING

As mentioned previoush: each ol the o sismds of TRA n
a chirsnosomie consists of thonsands of com bnians of o
nudleotiches: ademme (A, thymine (1), ovtosine (0] -
nine (G, arranged in complementary riplen grairs (callae
aodoms), cach of which represents an amino acid; o specific
sequence of iriplets represents a gence, The strands are leld
wzether loosely by chemical bonds between adenine and
thyvimine o bepseen cvtosine and guanine.

Ties Jomeness of
the bonds allows the stuands o separae easily during DA
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rieplication. The gencs cariv o code [or each tril a0 person
inberits from blood tvpe o ove color to body shiape and a myi-
tand of ather traks.

DNA ultbmately controls the formation of essential sub-
stanices throughom the e of every e ell in the hm-rl:.. It docs this
thresugh the genetie eode. 1he precise sequence of AT and CG
s om the DRA molecule, Genes cantrol no only hercditary
traits, transmitied from parenis io offspring, but also cell vepro-
duction and the daily functions of all cells, Genes control cell
Tmction by controlling the strociures andl chemicals that are
suinthesieed within the eell,

A omultisiep process ocours 1o encode genctic informas
tion, The list step involves imnscription of DNA sequene-
ing where proteins attach w the DINA sirand (o miake tﬂ]‘).i-ﬂ"
of the DNA sequencing in the form of messenger RNAL The
ext step includes messenger RNA or mRNA, by a sequence
of bases, vanslerting encoded genetic information across the
cell muchens v ihe omside of the cell, The genetic o mation
1% then used trough the work of ribosomes (o iranslace and
symibiesize proteins,

PATTERNS OF INHERITANCE

Auosomal dlisorders, ses-linked disorders, amd multifaciorial
disarders esult eom changes o genes or chromosomes, Some
delvets arise spontaneously, whereas others mny be catsed bf“
crvironmenial agens, including mutagens, lemogens, amﬁ
CATCITNEES,




Trait Predominance

Each parcm contrilutes one set of chromosomes (il there-
lore o et |:-!-|‘:4.'|'|1_'~s] so thint every r_:l'rhl:ll'i:ug has two genes far
every locus on the antosomes, Some cha rislics, or trails,
stich as eve color, are determined by one gene that may have
many variangs (allelesy, Others, called polygeae iriits, require
vakdition, environmen-
Ll Grctors may allect how genes are expressed.

1 I L1 | PR AC] i‘i ¥t O Do O mcere grr“'\

1I.I..Iliilliihllﬁ m A |h|r1|{'l.l];l|' H:"tll' — '\l!l_‘]l FLS 1)|'|’!h‘“. I:IIHl,"., O
green eve color — are called affeles, A person who has identical

genes on cach member of the chromosome pair is domozygoss
b thae gene: o the alleles are dilferent, the person s said 1o
be hefernzypmus,

Autosomal Inheritance

O autosomes, one allele may be more mfoentizal than
andther in determining o speoific The more powerlol,
o aliwinanl, gene i ol is more likely to be exhibited in the
ollspring than the less influemial, or reeesie, gene produce,
O spring will exbibic a dominant allele when one or both
s in o palr carry i A recessive allele will not be
exhibited unless hoth

eves e

¢ hiray

chromosomes carry identical copics of

FOr eXaEr

b chiked miy FeCemne o gene for hrown
o parcnt and-a gene for blue oyes from the other
parent. The gene for brown eves iz dominant, and the gene
fon Blue evies is recessive, Because the dominant allele is more
hikely 1o mask the recessive allele, the child is more likely o
have Broswn evies.

Sex-linked Inheritance

Flee X sl Y chromosomes are not literadly a paic because the
X chromosome is much Barger than the Y, with more genetic
mmterial, The male bhas un]:r QIE copy of the pene on the X
chromasome. Inheritance of those ger is called X-fimked, A
s will transmit one copy of cach X-linked gene wo bis daugh-
ters and nome 1w his sons. A woman will trmnsmit one copy (0
cach child, whether male or female.

Inheritance of genes on the X chromosome is different
i another way, Fomales have wo X chromosomes in cach of
thew cells: however, onldy one > chromosome 1= etve in each
cell because of a process called X fraetivation. X inactivation
. and the X
wed in each cell is mndom. In some cells, the
X the female receved [rom her mother is inactivated; while

occirs during early embryogencsis in the fems

that 1= imdactiv

in oiher cells the X received from the Father is inactivined,
For this reason, at the cellular level, a heterozygous female
will express the
wene in others,

recessive gene in some cells and the dominant

Multifactorial Inheritance

Muirifactoral inhertance is inhentanee that is determined by
|||l||li|:|!|:: e s, ne I.lll:!iltb'_ gt‘ﬂt‘.lil! aniil ]J-l'nii”.'lli: L Eel}] gr.'llt'[it
{environmental), each with only a partial effect. The genetic
factor may consist of variations lor multiple genes: some
that provide susceptilility amed some that provide protection.
Examples of epviconmenal Bicwors that may contrbute to
such @ trait are nuiriion, exposure 0 1ermiogens or carcino-
gena, viral infections, cxposure o oxidants, and intake of
antoxidants.

PATHOPHYSIOLOGIC COMCEPTS

Epigenetics

Epigenctics is the siudy of chemical alterations that activate or
deactivale paris of the genome including environmengal sl
lifeste faciors. The epigenome incliudes epigenetic chemical
tags ihat "mark™ the DNA and which shape the physical sirue-
tre of the genome by instructing wien, where, and what genes
are expressed while relaxes genes o make then aceessibile, Thee
epigenome can be influcnced by nanical souvees (diet), envi-
ronment weategens (chemical toxins, and stress-related fac-
o, These [etors may modily imformation o be tra
anel tramslated in the genome thus influoenoing gene reg
while the process is siill not lnlly undersiood.

Epigenetic factors appear to alfect DA methvbation (hic-
chemical methvl struciore) and histone modification (o
mation of cheomosome) processes that pack aned wind DNA
inte chromosomes. Another factor involves RYA interler-
enee (KNALY m ospeaial molecules of RNA thar Bind 1o mes-
senger BNA, which may affect tmsktion of DNA scquencing
information,

Environmental Teratogens

Teratapens are covironmental agents (nfeciions wWoxims, mater
nal sysue discases, drugs, chemicals, and physical agenis)
thay can harm the developing fews by causing congenitl
structnral or funcional defects, Teratogens may alsa canse
spontancous abortion, complicatons during knbor ad deliv-
ery, hidden defects in later development {sucl Cogmitive or
Beluwioral problems), or neophisie nsfornmnations,

Environmental Mutagens and Carcinogens

A permanent change in genetic matcrial is a matafion, which
TENAY OO SRR ll,l:ul'!.‘ ar silter exXpEIEmIre ol @ eell o a -
een, such as radiaton, certainy chemicalks, or viruses, Autitons
can oceur at any location in the genome. Carcinogens are cnvi-
ronmental agents, such as cigareite smoke o wbaceo, indoor
and cutdoar air pellution, and preservatives in ceriain foods
that may canse cancer.

Every cell has buil-in defences agamst genetic damage.
However, iFa mutation is not identificd or repairecd, the muts-
tion may produce ot different from the original wai
o lre trapsanitied o offsprong. Mutations may have no clilect:
e chuange expression of oo, and others mae change
a cell Minctions. Many mutagens are also carcinogens
because they alter cell function. Some mutations catse serious
I defects, such as congenital anomalies or cancer

L2ely]
the wa

or f

Autosomal Disorders

In single-gene disorder:
on the DNA strand, A mist
wanzcribing of a single codon 1
excessive repelitions,

Single-gene disorders are inherited in clearly identifiable
patierns that are the sune as those seen in inheritnce of nor-
mial rais. Beoanse every person his 22 pairs of autosomes and
only one pair of sex chromosomes, most hereditry disonders
are caused by autosomal defects.

YOI OCCUES AL single gene st
Ay ocenr in e copyving and
rough additions, deletions, or

Chapter 4 = Genelcs 29



Auosomal deminant tansmission usually affects male and
female offspring equally. Children of an affected parent have
a 50% chance of being aflfected (see Figure). Autosomal reces
sive inheritance also uswally affects male and female offspring
cqually. If both parents are affected, 100% of their offspring
will be affected (see Figure), If both parenis are unaffected b
are heteromgous for the it (carmers of the defective gene),

-

.
adfected

Ml HI_ LB Hatona Lipe ey of Moo

Parents

Children

J

AFected
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a 25% chance exists than the child will be affected with eacly
pregnancy, I only one parent is affecied and the other parent.
15 a noncarrier, the offspring are not affected Bue 1005 are car
riers for the defective gene, If one parent is affecied and the
other parent i o carrier, 50% of their children will be affected:
Autosomal recessive disorders may occur when no Gmily his
tory of the disease exisis.

4

Unaffectad



Parents

sex-Linked Disorders

Caemetic dlisonders caused by genes located on the sex chromao-
soanes are werimed wex-fiked diserders, Most sex=linked disorders
are controlled by penes locined on the X chromosome, ustially
as recessive traits. Because males have onkly one X chromosome,
asmgle Xelinked recessive gene cancause disease o be exhib-
ied in o male, Females receive two X chromosomes and thus
can be homosygeus for a disease allele, homozygous for a nor-
mial allele, or heteroeygous,

Most people who express Xelinked reossive traits anc males
with unallected parents. In rare cases, the father s affected and
the miother is a carver. An alfeeted Babier and an unalfecied
noncarrier mother will have daughters as 100% carricrs ancd
sonsas TS vnallTected and noncnriers. An unallected Gither

||ﬂ. I

angd amother whodis a carrer will live a 50% ¢hanee of having
an affected son and @ 505 chance of hwang o daaghier as a
carvier of the it Fathers cannot pass Xelimked eaies o their
soms. A pedigree hgure of an S-linked recesive inhenanee is
illstrated below,

Characterisiios of Xdinked dominans mheriinee inelude
evidence of the inherited tmin in the fumily history, A per-
son witl the abnormal =it must have one affected parent.
IF the father has an X-dinked dominan disorder, 1007 of his
dlinghters will be alfected while TS of his sons will e unal-
fected, I a mother has an X-linked dominant disorder, each
of her children has o 50% chance of being affecied. A pedi-
oree figure of an X-linked dominantinheritnes is illusieaed
[HTE R
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Multifactorial Disorders

Most multifaciorial disorders result from the effects of several
differeni genes and an environmental component. In palyseic
iferitanee, cach gene has a small additve effect, and the effect
of a combination of genetic errors in a person is unpredictable.
Multifactorial disorders can result from a less-than-optimum
expression of many different genes; not frem i specific error.

some multifactorial disorders are apparent at bicth, such
LN I'.'ll .IIiJ‘. i IL'll'l ':Iﬂll'-llll'. 1'(11|g!r|tl'il| I]{:‘,t:‘ :Ii':q';la.g_-. .il.rlﬂlll:l_‘l]]'l.;l.l'_l'_
clubloot, and myelomeningocele. Others such disorders do
nol become apparent unal later, such as ype 2 diabetes melli-
tus, hypertension, hyperlipidemia, most anoimmuane diseases,
and many cancers. Mulufacrorial disorders that develop dur-
img adulthood are commaonly believed o be strongly related
1o envaronmental factors, not only in incidence bt also in the
degres ol 1.-_\.|:.|'|.-:1'_m.'||._||1_

GENETIC DISORDERS

Ceenetic disorders are commonly classified by panern of inheri-
tance, as shown in the accompanying chart. (3ee Comunat goelic
disarders.) The Human Genome Project completed in 2003 has
now mapped ot the genes of the human individoal while per
somalieed and precision medicine is moving forward 1o beter
understand and swdy single and multifacionial cavses of genetic
disorders with the hope for future preventative and mdivicual-
ized therapies, The siudy of genomics, which includes all of the
perzon's genes abong with interactions with the esaronment. will
be very impartant for fuure work in the genomic medici
Fharmacorenomics, the studv of how genes affect an ined
response o drugs, is a rapidly growing fickd that continues o
utilize these discoveries in genetic alterations b Ergey cngeng

DISORL
Autozomal recessive disorders
Cystie fibrosis

Inborn evior in o cellmemb

Divsdume

1SR ECRD

ol thie =xacT wls alfecls

nsaems. The

It the most coamneon fatal

goneiic disense in white children.

wets nles and females,

dhrng therpies tooalso weat genetie disorders i individuals

P THUF‘H\"SIELDG"!'

SIGNS AND SYMPTOMS

— e

Mot cases arse lrom the menaion thee nlfects the
genetic cocling for a single amino achd, resuliing
in & protein (cystic fibrosis transmembrane
regulator [CFTR]) that doesn’t function
|1I’||I:n."r|:|' This meant CEFR resemblies othen
||.ms:umr|h|~.m~. IEinEpor prodeins, but it hcks

the plicnyla
produced by

ke i prositho
o

03 {n the protein
al genes. This regulitor
imterferes with ovelic edenosine ||.1u|11|-|:|!||.u|:|l|:|.u.'
{eAMP)-regulaied chloride channels and
Lransgore ol other ions ln (iR |:I'|'H|u¢ adenosing
triphosphate from binding o the protein or by
Interfering with activistion by protein Kinase,

The rmiation affecis volume-absorhing epitheli
in the airwanys amd intestines, silt-absorbing
u':pilhr!ia i sweal deecis, and volume-sccreiory
cpithelia in the pancreis. Mutations in CETR
lesud o dehydraion, which increases the viscosity
of mucous glined secretions and consequenily
nlyg.|r|,|c|tg|:|nd||.'|.1r chucts. f_}_!.'.iti.r filrrosis b
varving elfects an electralyio and witer transaon.

® Chromnmic ;lir'lam:: infections Iq:u‘li.ng L
bronchieciasis

Bronchislectass

Exocring '|.1:|.|1rr|.'uli.r iluu.ﬁi:.icll.q.'
Inuestinal dysfuncrion

Abnormal :.wl::llg]um‘l funcion

Reprodutive dysluncion

& 8 % % 8

Phenylketonuria (PKU)
Inlsaen LR i“ |1‘|.'|-|Il.H|II'\IH ol lh'.'
wrmine el plenylalanine. FRU

s o bow incidence mmong Rlacks

wnell Ashikeazie [ews and o high
mcidenoe jumong people of Irish
anel Scoiisly desceni.

atbents with elassic PRU have almost no activity o
phenvialanine hydroxslase, s cneyme that helps
CORNVETT |:|1g'l|.1_.-|J|P:|n'r|1:' o tyrosine. As aresuli,
phenyitalanine pccwmulates in the blood and
urine, nd tyrodine levels anc low

Treatment includes carhy diagnoss ansd
aveidance of phenvlalanine in the diet;
however, i belt untreated, these signs and
.\:\.‘III.FI“II“S can eoours

® By age 4 months, sgos ol arnesed brain
development, including menal retardaton

Personality disturbances
Selnres
Diecremsed [C)

Magrocephi

Eceemnons skin lesions or dey, rough skin

EI\'|:|L'r.u.'Ii|.'il'5.'

leritabiling

Frurposeless, repetitive malions
Awkvenred gaii

Aluasty osclor from skin ancl urine exeretion
of phensdacetic scid

{ Cottinnured}
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" DISORDER

PATHOPHYSIOLDGY

Sickle cell anemia

Congenital hemelc ancimka
resuliing from defective
hemoalobin molecules. In the
Unired States, sickle cell anemia
accurs primanly in persons of
Adrican and Mediterrancan

descent Tt alse affecss popalations

i Parerio Bico, Turkoy, Inalia, and
the Micldbe Eist

Tay-Sachs disease

Aty knosm an G panpliondocs,
the must common lipid=torage
ilisesime. TaveSuchs affecns
Mslkenanic _I'l;'in aboart 10K girrics
mare ofiten than it does the
general populition

Autosomal dominant disorders

Marfan's syndrome

Raae degenerithe, generaled
dhiscase of the connective s
that resules from elasin sl
callagen defects The svsulrome
ofckirsan | ol 200K indngd ua!
alfecting: males and formales
edqualle Approximarels 250 of

fanes Tepresctil e miikiiongs

34 Partl » Certal Conceprs

Abnormal hemoglobin 5 inoed blood oclls becomes
nsodibde during hypaosia As a resull, these eells
Becorne rigid, rough, and elongated. formng a
crescent or sickle shape, The sickling procduces
hemolysis. Thie altered cells alw pabe wpin the
r.ﬂp-iﬂna'iq", and smaller bood vessels, L'umh'hm
the blood more viscons, Mormol croulation i
impakred, cosing pain, theue infarctions, and
swelling, Each patient with sickle eell ancmia
Teas o different haposic threshold and different
{actors that irigeer a sickbe coll crisis. [Hness,

X PRI 10 o], saress, acidhtic states, or 3
pathoplyskologic process than pulls wates ot
of the sickle cells prccapatale Tisks fin maost
paticnts. The blockages then Giuse anoxic
changes that lead 1o forther sickling and

The cusvme hexosminidase A b alseaid of
dehciont. This oo is mocessary 1o mekaboliee
gangliosides. witcrsoluble gh |-I||.1:d= Joumcd
primna by i b conimal nervois sestem (ONS)
Withoat hexosaminidase A, Hpid moleoules
accumulile, progressively destpoiing il

deme linating CNS eclls

Marfan s = = e catised B finaenag

(RS [h

waine 15, the gone ial codes foi

gene i ch

L Ol CONMeCin

erisar v Tganen of
o eileot on cotenectine s e

hudles exoessive b i,

SIGNS AND SYMPTOMS

L Sunj:lmlh of stckle cell anemin don'
develop untl afier age 6 months beeanse
Fetal hemoglobin protects infnis for thae
first Few mmonihis after bink

® Chronic Euiiguse
L L'|1:-n||F.|

& Joine swelling

el chysphnen o exertion

= Aching bopes

B Sewe e localiocd mied 3:.,'Itl."|'.1|.i.f.l'd JraLIEk
® Leg ubcers

B l-||-4||u-||1 infecibons

& Priapisom in males

To sakle cetl ovesis:
& Rivers

* Homaturia

¥ Lealargy
® Expgperated Moro's (startle) cotlex ol birth
andd apathy {respogee only o lood soenis)

b e She=Er i

#* Tomabaliny v s up; il T, or grisp oOpectss

elifficuiley nuermi LIRS o Illilu‘ll"\-'\-.'- = KA R

Bos
® Defimess, blimddness, scianes, pRiriiyvss,
spastbcity, anvil contisescl euroloss

tletersoration (En gz 1E o)

Recnrrent bronchopaweunioasn

vieseil el oo exoremitics, anal

vl (bong, \||:||:'I|i!\.|.' fanggiersy
Dielects of stermm (funmel clicst or pigeon
Raresing, dus 1"\..|I|I|||1'.l. chest asyvmmotry,

sl osEs, OF II.\_'.ll-|I.II'n.1\.

* Hsper

sl jidnis

My

Lens displacement

& Vibalar alnormabites (redundancy of
leadlets, siretehing of chordae wndineae, on
dlilation of valvulae anales)

= AMitral vahie prokapse

& AnTic |:-u||rgi|:|.|im|

e —



DISORDER PATHOPHYSIOLOGY SIGNS AND SYMPTOMS

X-linked recessive disorders

Fragile X syndrome Fragile X syndrome is an Xelinkeel concditon that Pesipubescent mabes with feagile X smdoome

e most eammon inheribed doesn’t follow a simple Xdinked inherimnce commonly have distinet physieal feamnes,
cawse of menial recardation, pattern. The unicue muation that resulis behavioral dilliculies, il coenitive
\pproximately BR% of males consists ool an expanding region of a specific inpabmnent Other sgis and simgptoons inchnde:
andd 50°% of Temnles who inherht triplet of nitrogenous Bases: cytosine, guanine, * Prominent jow and forelead and a head
the frygrile X amental vesardation and guanime (CGG) within the gene’s DA clreumference excectling the Mith pereentile
1 {FMERELY mnziion will sequience. Mormally, FMELD contain: 6459 * Long, marrow face with long oF lange cars that
demonsiaie chnbeal featires of sequential copies of the GGG iriplet, When the may be pasteriorhy rolated
the smdrome. [ estimaied o nurmber of OO triplets expands to the range of - {.Zn-;llrrclh'c th\urluhlmmaillit'i. inchehi
ocour in abogd ' Lin T.500 males 5=200 and repeats, the region of DNA becomes hyperextension l'l:r the fingers. a loppy I'::ﬁl‘:ﬂ
anad [ i 500 femules, It hias unstabde and is referved 1o as a premutation. A valve (in 80% of adults), asil mild I:-l}\lnwd
bseen reported in almnse all Fces full murion consiss of more than S COG E ;

el etlinic propaslatinns triples repeats, The full muaton oypically causes.
abngrmeal methykaton (methyl groups aach to
components of the gene) of FMRL Meiliyla
inhibits gene ranscription and, tius, protein
presduction. The reduced or absent prodein
[unHILlr tis n'1|wmail:'|¢' for the clinfcal Featnres of
fragile X svndrome.

O

PRECTIE S CXCRV TR

® Unusually large tesies

* Average [0 of 30=T0

- I'I1_.'|_:|-|.'n|.-|:li1.'il.3'. np-t'm:h difficulties, Ia,np;r;lg:
cheliy, and mutisticlike behaviors

Femabes with rr.lj.;i.'lr & svndrome wend o have
maore subtle SV PGS, includinﬂ:

® Learning disahilities
& [} seorcs in the imental retardation range
® Excessive shyness or social anxicty
® Promiment cars and connective tssse
manifestations
Hemophilis Abnarmal bleeding eccurs because of specifie & Spontancous bleeding in severe hemophilia
Wleedinge cliswder: sevenw andd clomting [acior malfunction. Factors VI and EX & Excessive or continmed 1:|I.1.'1.'I:Ii1:||:; aar l:-rl.ﬁs."mg
peroggnonds vy witli thae degree of are compoeients of the inrinsic clotting pathway; o Large subcutaneons and deep
. 0 g .. 1 1 (7 " " Pl
deficicncy, or nonfusnction, and Factor [N *l“ ""I b ""'__"I [""‘;:‘I"IE'“" r‘;r""' b “1| intramuscular hematomas
thie site of Blecding i critical eolactor Facion apcelerates the e . S
he it of Blecding, M """|'|“|"I - < - - I’rﬂ-lﬂ-ngﬂl Ir'ln-dlnﬂ i mikd hqlm:p'lu!m
weceuars im0 off 100,000 male binhs activation of factior X by several thousand tomes. 2
' - : ; : ; after major bmun or surgery, but no
Hemophlk AL ar chsie emophilia Excessive bleeding ocours when these clotting : f o
Liar it ) | = . L mE spoataneous blecding alter minos i
b dediciency of clottng facios Faceors are reduced by more than 75%.
o : F i ® Pain, swelling, susd tenderniss in fjoints
YL s i e than is pe I[|.-|1||q:|h1ll:\ miay b severe, mocderaie, or milkd, ] " Jﬂ_
15, affectbng mnore than 805 of all depending on the degree of activation of clodting 2 hmermal bleeding, commonly manifested as
hemophiliscs. Henophilia B, or Fuctogs, A person with hemophilia forms a abedominal, chest, or flank pain
Clarastimas disease, wleces 15% ol plateler plug ata bleeding site. but clowing facior . Hemaria
all hemaaphilimes pavel resulis Goom deficiency impairs the ability w logm o vable [ T P Ty
delicicney of factor IX. There's na fibrin clon Delayed hleeding is more common
rebatiomshap between Eacior VI and tham i immediate hemorrhage.

Fptgr TN inheriveed delects,

Polygenic {multifactorial) disorders

Cleft lip and claft palate Disring e 2nd moaith of pregnancy, the rone ® CHvions clelt lip or cleft palae
May occur separacely or together, anned sickes of the fuce and the palatine shelves ® Fecding difficulties due o incomplete

el Y with or without eleft develop. Because of & chromosomal abnormaliny, fision of the palate

pralate oceurs wice as alten in exposure o lertogens, genetc abnonnaliiy, or

mnles s in females. Cleft palale civironmenial ficiors, the lip or palate fuses

without cheft Hp is more comman imperfectly: The deformity may mge Mo o

in femabes. Clelt lip deformities Ample notch toa complete cleft.

can occur unilaterally, bilaterally Aclelt padie rl'l:L}'iJu'p.‘u'u':ﬂ or compleie, A complee

or, rarely, in the midling, Goly the cheft inchacles thve soft paliie, the boawes of e

ligs vy b lnvedved, or the deflect imnnilka, aid the alveadus on one or both sides of

may exeencd into the upper v or the premaxilli

nasal cawity, Incidence is highest A clonble clefi is the mast severe of the deformities.

in chibdren with o family history of Tive elelt runs from the soft palate forward w

ehelt defects. citlser siche of the nose. A double elefl separates

the maxilla and prenusillingo freely moving
scpmients The tengwe and other muscles can
dia];lhr\p tha seprenls, L-n'|u|[;"'||q: the elefi.

{ Cosfinurd)
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DEF PATHOPHYSI0LOGY SIGNS AND SYMPTOMS
Meural tube defects Seeurml i closyme pormally ocors ae 24 4 Sagns el sanpioms 1II.'|N.'IH'| oan the Iype anl

Serioars birth defects than ok idhe
aprimne o skigllz they pesult From
Hailiere of the neosal nibe 1o close
ar =25 o after conception. The
Ficst cogmson forms of
tlbse defiects ane sprina bifieda (5005
af t.:ls-nl..ulnlrt'p]ln.h PR sl
Casrs) mtll‘]]rl‘lﬂliﬂtﬂh' LR LR
ol fanes i, &in.l. bibeka occuilia i
g ot cormemon aned beas severe
spinal cord defect. The incidence
of newral mbe dofects vanics
greath wmeong comnirecs and
b pegron in the United Stanes.

For cxample. the incidence is
sagnificantly higher in the Baitish
Tales aml dow soasthern China and
Japan. In the United Soncs, Nosth
and Scath Caroling have ot least
mwice the incidence of newral nibe
defiects @ most other pearts ol the
countey. These harth defects an
also less commmon in blacks 1than
in whites

Disorders of chromosome number

Down’s syndrome (trisomy 21)
Spul'I.Ln:ll:rm'l1.1||u:||l-\l-|m'

ahnor iality that coanses

chard terisiic Licial fevares, obkey

alfoctod porsans, anl memnital
retwrdation. 1o ocours i 1l
=T Tive birihs

gesptinen i e craniad region asd continues
alisealby, with ebimiare of thee lumbar regiods by 28 1

ASpana bafida oceuli s charactionzed 1
ll'«“l.lli.' wil wuine

incomplets
ioEe ool withanag

protmsion of the spanal cord or mcminges.

However, inmiore severse Tovms of s
I nm|11r|¢ o losiine ol aye O mone Ve 4||.-I'||.-u
cankses prodnesion of the spanal contents in an
exterml i or cvste Tesbon (sprina Difida coaica)
Spinia bilicka evstica lis pwo clssalicagions:
mnclomeningodele (moenmygonnvelocele)
anvel memingocele. In nvelom
exiernal e coniaitis meninges, oo
fhusd (CSF), amil o prortion of tle spiad con il

ar nerve poots disgl 1o the cones medullns
When the spinasl nerve roots cod an the s,
tmntaar andl sensary functions below e s
are termanated, In micningocebe, bess sovere
than maelomeningoeebe, e g codepins anly

i

e Ay

M b

In encephalocele, o saclike portion of the met

n protnedes thin

i thee skl Ulsuislly Lafcuis an I||.'|-||||||I.1|

amnid b

Fective ogss

1. I 11 A
gl

alsir eochir im Ml parscial,

ihars W fromptal sere

e nciresesas anal, 25 o resali jrart

o the sharld is missin sverely

. Mo

tie cifora ant helpldul; this

early

s of D
thice

T result s

resull frvrn

cogries ol chroemosonie 215,

ot of 47 clhiromaosomes
inabestd of e waaad &6, In 45 ol el s,
Dhonwn*s ssmalding

sarles fromm an unbabosced
transdocation or clinemasomal fesrngement
stk h the Jong arm ef chrommowsme 2§ boeaks
anid sttaclics i anotlior chrognosas Bewnic
aflectod persons and sane asnprommic Farents
ik b chiromesoaal meosaloian., o masiure of

v ool Rvpeos, soane wi

an exira Chronwsome 21

36 Panl » Ceniral Concepts

v the marmal 4G amnd s

severity of the pearal ulse defo
Paassilisle, :h-]:l wxsiony or dimplie, il of

Tenir, sl Gy rlu,-pnxih. |:|-:r|1-'“i||r ey, 0f
w combination of these abonormalilies o

the skin oaer tlae span et (aphan Bifida

occulilag

Fouort weakness or bowel sl Bladder
dlismrheces, especially kely durng rapid

i occulta)

growth rl-|1.n|-~ hpin.l. hile
Saclibe structure thal proarudes over the
spang (mvelomeningoccle, meningocele)
(LS

(LSRR LA nesirelig

evel ol ilie delect,

o sl o, sieh s

Ikaecidd or spastic parnvsis amed bowel and
arcelel

Wlaalcler mcontimenoe (mvelmening

® Dbstinncrive Gacial feanares (low masal bridge,

epicanthic fobds, protroding (angue,
wnel bonweset ears i small open ol mnad
ey I.ul'gn' Lo e

NESNT TS0 CYCASM G ‘h‘.' ihﬂ”l
TR TR TR (et |

= Small white spots on the ins (Brushficeld s

Al

® Decelopimental delay

Spa)
tal retardaticas (estimated TE) of 20-1401)

o Congeninal hexit disease, mainly septal

efec s and expecially of the cndocardinl
Cusliun

& lampaired rellexes




DISORDER

PATHOPHY SIDLOGY

SIGNS AND SYMPTOMS

Trisomy 18 syndrome

Also Ko as Fafwareds® syndroaes,
% the scoond most common
maliagle malformmion sydroms
Mlosin alfectedd infanis hove il
wrisoany B8, involving an exura

I8 in cach cell

{third} copy of chmmosome 15

cach oell, T jrareE] Lrasormy
15

with varving phenatypos)
anal irnslecation Wpes have abBo
Bewm reported. Full trisany 15
synidranie B generally Gual o

lnis an extremely [ LA |:|I1I}::I.||'\-i'1.
| .

I trisnmibc cocepions
wricel: W
within thie first 2 e

15y =0

WS dlie witlvin thae
lirst vear. AMost survivirgg padients

e |y ekl retarded
=% Drvspin 1 jan 5 CHH)=

Mot cies result [rom spontaneous nondigjunction. ® Growth retardaton, which begins in utero
meintic, lesuling 1o an uxlr.l.-n:rp:,'-:lnr chiromosome

and remains significant afier hirth

= Initkd hypotonia fhat may sodm Case
hyperianis

?.E'u:rnn'phnlgr andl ﬁn'lirhn-rcphnly
Micrognathia

Short and narrow nose with LIF“IH'IF{I- PR
Unilateral ar hilateral clelt lip and |n|.al|.'
Lovw-sen, slightly pointed cars

Sliert neck

B B B0 R

Comspicuous clenched hamd with
m.'rr'lapping Fingers (commonky scen on
ulersisonne i wrero mswelly

& Custie lygroma

- horaiad ]:lh."mll vais {alsn secn in some
normal infames)

K, Wit abics, withi cimales
liceted I yoery | inalc:
Trisomy 13 syndroma Approximately 5% of all cases pesull from & Aicrocephaly
M e o o PRI Syl rowas, ¢ hromosomad ncasclisjunction. Alsou 20% result ® Ahrving degrees of holoprosenceplinly

1'% the third peos) cammon

(a1} lesr i svrelreanme.

J3bie 1
Memt wlfeated infanis luove fnll
trisopey 1.3 a0 births @ few have

mvpres, Full tpisapmy 13 svnckrame

seATe,

Fare TIHFSIH. [RAr tial dr sy
smclioame {with viorving

III-I'\IIII"\-.- o nransbocarkon

e el Moy frisoanic eypedas
e spoa teousdy absoried;
SOSE=T00 of infans elie within

ol alter breli, ancd 85% by
the first vear, Only isclated cises
ol suervival bevoned 5 vears have
baceeia I"i#“ll_'ll iy Tull erisoamy 15
pratbents Incidence i estinted 6

e 1w 4 CHME= ] (R CHHD pacoimiLes.

from chiromosomnal grnslocaiom, imvelvang
areprrangement of chromosomes 135 and 14,
Aboat 5% of cases are estimated to be mosaics;
the clinical effects inilese cases may be bess

® Skoping forcheawd with wide sutures and
fonianclle

2 Sealpelefect at the vertex

Bilateral eleft lip with sssociaed clefl patate

{in 5% of cises)

Flat anel brosiel tiose

Loweset ears and imner ear abnormalities
Palvdasendy af the lands and (ear

Clih feer

Omphaloceles

Mearal tbse defects

Cystic b

Creni] shnormahinies

" 8 @ @

ECHITA

Chvstin kiclnoys

Hydrone phrosis

@ & & & & ® 2

Failuwre to thrve, seisires, apnea, and
!'ﬂﬂ"lillg elifficulmes
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he by 13 mostly liquid — vanous elecirobaes dissolved i

water. Electrulvies are jons {(electrically charged versions)
of essential elements — predominantly sodinm (Ma®), chlovide
{C1 ). oxvgen (O, hydrogen (H*). bicarbonate (HCO ), cal-
cium (2], potassum (K}, sulfate (30,7, and phosphane
(PO Only ianic forms of elements can dissolve or ¢
bine with other elemenis. Eleciroliie balance must remain in
a narrow range for the body o function. The kadoeys main-
tain chemical balnee thronghout the body b produocing and
climinating urne. They regulate the volume, clectrolvie con-
centration. amd acid-base balance of body fluids: detoxify and
eliminate wastes; and regulate blood pressure by regulating
fluid volume. The skin and luogs abso plav o il role in foid
and clecirolie balance. Sweating results in loss of sodium and
water. and every breath contains waler vapor.

e .

FLUID BALANCE

The kidnevs mainin fluid balance in the body by regualamng the
armotint and COm s of hd mstde and aroomd the cells

Intracellular Fluid

The Nuid inside cach cell is called imtraceliular flud, Each cell
has its own mixmire of componenis in the Intscellular Auid.
b the amounts of these substances are similar in cvery cell
Intracellutar fluid contains Targe smounts of potassivm, mag-
nesium, and phosphare ions

Extracellular Fluid

Thie Ligkel in the S aatitdide thie cells, called adracedflar fied,
15 constantly moving: Normally, exuaccllular fluid includes
Blood plasma and intersaiiksl ludd. In some pathologic sbres,
accumulates in a so=called thand space, the space around crgans
in the chest or abdomen

FLUIDS AND ELECTROLYTES

Exuracelular fluid is rapadly transparied through the body by
circulating blood and between blood and tissue Muids by oid
and elecirolie exchange across the capillary walls. [t contains
inrg:' amaouniz of sodivm, chloride, and bicarbonate ons, P’“S
such cell nutrients as oxygen, glucose, Bty acids, and amino
acids. 1t also contains carbon dioxide (G0, vansported rom
the celbs w the lungs for excretion, and other cellular procdacts,
transported from the cells w the kidneys for excretion,

The kidneys maintain the volume and com position of cxiras
ecllular Mo and, o o lesser extent, intracellular feid by cons
timually eschoanging water and jonie solutes, such os ydiogen,
sodlivim, potassivm, chloride, bicarbonate, sulfate, and phos-
|:||i'.1l1.' iong, neross the eell membranes of the renal nabules

Fluid Exchange

Four [orces act io equalize concenurations of [uids, cleoiros
Iytes, and proteing on both sides of the capallary wall by moving
fluid Between the vesels and the imerstitial Noid. Forces that
mowe Huied out of blood vessels are:

* liyvedrosiadic ressure of Tloocd
*  OsmOoc pressure of anterstitial Ouid,

Foroes that myove Thodd meo blood vessels anc:

" oncols pressare of plasi proteins
* hydrostatic pressure of intersutial fakd.

Hydrosiatic pressure is higher at the aneriolar end of the
capilliary bed than at the venular end. Onootic pressure aff
plasma increases slightly ar the venular end as Muid is drawn
into the blood vessel. When the endothelial barrier (capillary
w.nH:_I v o] and s, it q,'hn:':li!ll;‘h al the arteriolar L'I'Hl {FF
ihe capillary bed and is returned an the venular end, The small
amotnt of Muid lost from the t‘;t}ri”ﬂri!:& into the mierstitial
nissue spraces is drained off through the lymphatic system and
retrned o the hloodsiream.

PATHOPHYSIOLOGY CALSES
® Dot babior idcks and exicelhnlar s bave eoqual cdmotic & Plood loss (rom peiielraling s
pressuren, bat thoere’s o dlramatie change in togd Renily Munhed vaslupmae. -

® Mo celbubar swelling or shirinkage exises beeatse osanonds doesn't oo,

E:\q::lm.inn of Ml voloese 6 o |n.'|li|:|'|l.
receives oo el normal saline

Hivpreniaonic = Exvracellular fluad b more concentrated than ks iracelwlar Daid, = Administeation of vperionic (=0.5%) saling
& Waned Hlosss oant of the el thivugh tlie ll.l'Hjiln'r'n",ﬂﬂr- cell * Hypermatremin [ron severe M].,—;h“ﬂj;n
necanliranie, caindng cell shrinkige, ® Soabinmm redeintion Trom renal discase
Hajustanic * Decreased onemotic pressuie forces saae exiracelubae il fnns the & Cherthydiation

el cansing them o wwell

* i extrenmae hypaotsnbely, cells may swell antil deey s anel alie,




S0DIUM CALCIUM ELECTROLYTE ‘CHARACTERISTICS
155=145 mErg/ L BA5<[0.5 |1Lg.f:|.!. Soclivm Mapor extracellular fMuid cati
# Maintains twonichy of extracellular fuid
POTASSIUM MAGNESILM s : i
I — 1:-,!',1||1'|lr wl-lase bakanee 'h‘frft'll:ﬂ
355 mEn £ 1L8-2.5 mEq/L reabaorplion of sodivm ien (hased and
A exerction of hyikrogen ion (acid)
CHLORIDE PHOSPHATE & Facilitivies nerve comcuction aned
renrormsiscubar fossction
G- 1 ik L A = . .
A R T R ® Fugilitaies glandular seeretion
= Maintains water balance
Acid-Base Balance Pouzmssim Major inemeelular flusd catkon
ulition of the extacellular (uid' epvironment involyves ® Maintains cell clecirical neatrality
ratio of acid 1o biase, measured clinically as pH. In physi- # Facilitates cardiac muscle contraction ancl
Hogy, all positively charged ions are acids and all megatively electrical conductivity
charged fons are bases. To regelate acid-base balance, the kid- ® Faclligues neuramusenlar ransmission of
nevs secrete hivdrogen ions (acid), reabsorb sodium (acid) and nerve impukses
earbanate fons (asc)y, acidily phosphate salis, and produce & Maintains acicl-base halance
vinmoaniiiee wass (acid lhits keeps the blood ar s normal pH TR 3 _
: I . P Chlorudo Mainly an extracellular LLICRT]
ol 5 tant ph boundaries inclucde: : 5 .
& Accouns for weethirds of all serom anions
vtk lile * Secreted by the stomiacl mgecost s
ericusly impaired Ielrochloric acid, providing an wcid
medinm for digestion and enevme
Y10 745 nornl activagions
aAD ik losis ®  Helps makniain acil-base and water
.50 cell function senouwsly impaired balances
7.8 incompunible with life, = Influsnces tonicity ol extrace llular fuid
® Facilitates exchange of osygen and carbon
chioxice in ped blood cells
PATHOPHYSIDLOGIC COMCEPTS & Helps acthene saliviry amalase, which
trigrers the digestive process
SR p s erllilane wwerrzcellinlz e i o ; o
e resulation of intracellular .g.ml extracellular élecirolyte Calebuim * Indbipeneble to coll permicabilin: bone and
sttt bl b LU l.ll'| sends on these fctors: recth foronation, bloosd l.'uﬂ,ﬂu!:lli.ulh neTse
Bazimpees hestween intake of subsiances ol 'lil:lg eleciro- “”F"'h‘"'_t"-""”""'m““" and narmal muscle
: . CORERICLON
Ivtes el outpit of electrolvies in uring, feces, and sweal ;
- . S S
iranspnt of Buid and electralvies between exiracclinlar and e I'D:]Efm ‘w‘:!‘t =l "::"““"ﬂ
=1 B I’ O CITINAC [ 1TkGL| T
intracellubar M. i ‘:“. - PR
SRELOTARECEY
Fluad imbalance occurs when reguliitory mechanisms can't . Tr g I i b
2 ” ’ LB . N EamiinEes,
compensate for abnormal inake and output at any level rom AL CEEMIAT AN AU I
G I plasialogically as significant as the ciler
the cell wo the organism, Fluid and elecirolyie imbalances 3 :
% % : £ = major clectrobites
inchude edema, isotonic alierations. I:l}'|2ll.‘l-'|.!:ll1ll.' alterations, & i
- : & p % Enhances ieurdaiiscular communisation
hvpotomic alterations, and elecirolyte imbalances. Disorders of i : ; o
; : pos: stinelates panethvrobd hormone secretion,
fluid volume or osmolarity result. Many conditons also allect N PALI i
] Tl 3 o) I regulates intracellular caleium
capillary exchange; resulting in Muid shifis ; i
* Activates maumy enzymees in carbohsdeite and
Ed protein metahalisn
soerma P -
b Facilitates cell metabolism
Despite: almost constant interchange throsgh the endothelial # Facilitares sodinm, potssinnm, and caleium
barrter, the I"“"-I‘.' LTSNS R s srate ol exiracellular water st across cell inembrines
Ialance between the plasma and interstitial faid. Increased o @ Facilitanes protein transport
volume: in the inteestital spaces is called edesnn. 1n's classifi
! : : ; ; e * Involved in eellil =
as bocalized or systemic. Obstiruction of the veins or lvmphatic Phiosplinte Involvedin "‘;:I'_“hr“"'_‘“w'““ as well as
system or ingreased vascular permeability usually canses local- senromuscabr regulition and hematologic
: : : b ; Tanetion
iredd edema in the affeeted ared, such as the swelling aroud -

injury. Svatemic, or generalized, edema may be doe o heart G
ure or renal disense. Mussive systemic edema is called anmsuna

Edema results from abnormal expansion of the inters
fluied or the aconmubation of Muidiin o third space, sl s the

Plissphate reabsorption in the renal iubiles
iwersely relaed o calcium levels (an
inerase in urinary phicsphorons tiggers
caleinm reabsarpion and vice versa)
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SIGNS AND DIAGNOSTIC TEST TREATMENT
== SYMPTOMS RESULTS
Hypuwobemia is an isotnnic & Oaliastialic & |nerewsed Blood wrea ® Oral (luids
dhsarder. Flusd vaslwmae IL'_L"|!u ibeinsaoih (1N ma}n:-r TR & Poapenteral Moids

deficit deormises rapﬁlan'
hyddrostatic pressire o
fhasd transpeart. Cells
ATE lInL1:|r'|wd aif ol
nutrients ilial serve o
stbaimates for conenm
pro<iuction, metabolivm,
snd cabier cellular

EIEIIE ALl SVELCT 1
| inerease sodinm aned @
wiler realsorpaio
The curdioviscnlas
SELCTN -:nmlu'n\.lq:-dw
inereasing hearn raee,

® Thirsi

VOIS st icton.

bload oF

Tachveurdion

H.llli;:ll'll il:glll.ll NEins
sunken cvehalls
candane contractiliy, ® Diry muicous

membrancs

il basx) & eyt sermm & Floiel resasciiation

oy rapicd 1V
acliminisiratkoay

creatinine level
|||: ||'.nw| =L LN

protein, hemoglobin,  » Blood or Blood

produces (with
hecmorrhage)

anel hematocrin
(nnless coaseed
Iy bocimar i
whien boss of hllood

& Anshcliarehenls as

feenetioas. Hypoaolemia and sspemie vascular * Dimknished skin e e AT necdecd
reskiles Gy ilicse Chsess resisianoe, this LUF K S e & Anticr
; : i Folbd L vl
el gy "“TF‘““I&; i * Rapid weight loas * Rising Mool glucose L
- oatput and maan _ & LV dogunmine
) Hemaorthag) arterial pressaire: ® Decrcased uriie * Elovated soromm

Excessive perspiration {NAP), Hyporolemia gL

producing mone
i

Dabstes precilinee withy
prohianria o dialcics
insipidu

® Frinke

NI TR

When compensathon

Eailly, hapon

ck orurs i this
Excesaive use of Lotaties

diuretic therapy

Fever
Ferdsnend fard fiake
L lh'\p‘!;:‘;l‘h.:

* Cormia

slumi
filsheel vedsones
Vil

L decreus

® Frvigoamer lixim

presventing
* Puwchiatric iliness JPLE
Fleind ahsft foommg cxts
L

il comekitions

el Braike

Buriis (charing ithe iniiial
phiase)

Acuie mmtestinal
abniructiomn

Acure I:ll'l t LU PLIASS

Pandeicatitis

Crushimg injurs

Fleumnl cliuskon

Hip fractune

|)-|.-|51nrwurr| (seaesh, FII.I.'I'I:I-I.I. cavity | lvelpothogasd, o |J|:'|:|l: A
dhinl sac (penicardind ef fusion),

Tonicity

Many fluid and clecualvie disorders are chesilicd according o
b they alfect osi R, O WEnicity (See Allermtion i
Fowiery. ) Toniany describes the relative concenirations of clec-
trodstes (osmotic pressure) on both sides of a semipermealile
membeane (e cell wall o the capillary wally. The word nerme!
inthis context refers to the usal elecrolvie conceniration of

physiologic Muids, Normal saline solutgon s o sodinm chilo:
ridde comcentration of 1095

40 Panl = Central Concents

Frolonged copillary

Pt Ml ra absoariggers the thina.  ® Pro

B gery response, releising refill tme
* Numiting or durrhes miore anthiinretic

® Misomainc drainage hormone and

L ]

{Imtropan ) oF
oamaolality (exceplin

T lirkns
flu.[mn.un-lnl.l. where i q_-u||r'l.-| TR
. .-. 5

BTN Ol 1eEl i |:L!| I ORETE TR i rikizie
limn)

coan v il

® Serum clectrokie renial paen sl (o
ol arterial bload JRANAETIL PN LS
s sy ey b
pellect assoched ar iy
clinical protiems & Anvoeransiosion (o
resanlting Fromn e sonme panients with
urederlying catse o Trvpannbemmia ¢ sl

demia or the by wama)
o

U rinpe sgsocifec graainy
« 1.0K80

liereased nrine
ool

Ulritne soadinnm level <
S0 mikns L

& Fuotoure solutions have the sone clectrolyie concentration
therefore the same camotic pressure as extracellular 11

*  Hhpertonic salutions have o greater than normal concentr-
fioi ol sne essential ele l:u11_-. IJ'“III“!.' aosclitiim.

.

Hiyprotansie solurions have o lower than normal conceniration
off somme essential cleciralvie, dlso uswally sodiun.

Electrolyte Balance

e major clecirolvies are the cations sodinm, potassiom, cil-
e, sk i he anions clila phosphate, and
biicarbomate. The Body continmopdy aiempls o maintain inwa-
ukar aned extrcellub equilibaiem of eleciralytes. Too mucl




Di80tders of Fluid Bal

CAUSES PATHOPHYSIOLOGY SIGNS AND DIAGNOSTIC TEST “TREATMENT
SYMFTOMS RESULTS : 2 :
Hypervolemin isan abnormal Increased eximcellukir = Rapid brealing *  Decreased serum ® Treaument of
inErease i the volume of Muid vobume canses this * [Wspnea protasaium and lalood underlying
cinculsting fhuid {plasina) sequence of cvenis: & Crackles urei nilregen condition
o e weytlts f ® i h g : : ® Decre;
i !hl tanchy: Tt resides from circalmory overioosd * Rapid, beunding Dicre Isr.'l:! L] {3?{5?#!‘ .
these ciuses; % increased carelise pulse hiematocrit due o aclministration (i
far i i R ¢ o hemodilution el
Toevennieed mak for weliem nud eantrmctility and mean = Fiynertondioe ! nselicaneel )
fex prbrmdran arterial pressure (MAF) rTEL 5 & Wormal or low * Uscol
y 7 ® Jugularvein diszenion T =
® Hean failure * incremsed capillary . "'1 ; : scriim sodhinem thromboembolic
* Hepuic cirrhosis hydrosiafic pressure L] * Low urine sodinm disrase SIPPHOED o
: & Acute weight gai . ik
® Mephrotic svndrome @ shift of el 1o the LBsthereohnth it el excrelion ter help mohiliee
vt oot Fropd Ui me o inleastitial space * Edema ® Ineressed erdematoas ffuid
| il % edemna ® 5, pallop (depending hemodynamic valies . ® Bed res
TLCIATY Praleie ks A T
Renal Tl Elevaied MAP inhihits ghehusel = Restricted sodinm
. | p seeretion of antkdinretic anel witter intike
Exinre Loelenim anel mv i
el bl lowmoae and aldhsterone ® Preload reduction
and comsequent increased agents and alterload
cral Muicd urinary elimination reducthon agents
n ment with normal aof wilter agud sodlinm, ® Flemodiabsis oF

r lactted Ringger's These compeansmary

e ritomeal dialysis

s Ban e i isens issalhe R ST
Bl dor fakinsi roeadode narnsl AFLE oV Tos
eplacement ||r|.|m..|v: |:|I_'4|"|.1.|:-I|:|.|||.-|'. lemohinaiion
Exceessive diciory imtuke o I lypervolemia is » Cominisus
waller, soclinm ¢ hilorid svere OF prolonged VEOVETE
©
ety walis or th patienl has & 2
: hemaofiliraton

o 5 ,. i S hisioav of cardiovascular
il e i Ioe extronendfander finde .

elvslunction,
COTL TN SR LY
mechanians rmay fal,
amil heary fmilure and
pulmonary cdema may
Iliikds CrsLIE,

Benwabilicatson of (lued

adter barn treat

Ineake of colloid oncoi

i Lk of any electrolvie will affect most bocdy systems, {(See
frafor Electradyies, page 39, and Normal Electrolyle Values, page 34.)
Elecirolyie imbalances can allectall body systems. Toa much
litthe potassivnm o o litle ¢ W OF MEAENCSiEm Can
increase the excitability of the cardiac muscle, causing arrhyth-
mias. Multuple neurologic symproms may result frome elec iro-
fvie timbalance, |._'||1;|_='i1|!_1 froom dizsorieniaion or confusion wooa
completely depressed central nervous system. Too much or (oo
little sodinm or (oo much potassivm can cause oliguna, Blood
pressure may be increased or decreased. The Gl ract is particus-
lLarly susceptible w elecirolie imbalance:

¥

we mitch potassium — leads 1o abdominal cramps, nauses,
and diarrhea

# wo lule pomssium — leads o paralytic ileus

& oo much magnesium — leads 0 nansea, vomiting, and
‘I“:l III'H'ul.

=

teo much calgium — leads to nausea, vomiting, and
1'|.:l||h|.lf:|ilh':.|]|.

Acid-Base Imbalance

Acid-base balance is cssentinl o life. Concepis related 1o imbal-
Aance 'ill':'IIII.II:':

s aeidemin — artevial blood pIi less than 755, which reflects
a relative excess of aced in the blood. The |!_'5.1l1‘1.‘|nK1;l!| Te111

cantent in extracellular fluid increases, and the hydrogen
ions move (o the intracellubar Auid, To keep the intraceliu-
lar fluid elecirically neatral, an equal amount of potassium
leaves the cell, creating a relative hyperkalemia,

altkalemia — arterial blood pH greater than 745, which
reflects a relative excess of base in the blood. In alkalemia,
an excess of hvdrogen dons in the inacellubar Ouid [orces
thiem into the exiracellular fluid. To keep the intracel-
lular fluid electracally nenual, pomssinm moves from the
extracellular o the intracellular fluid, creating o relative
hypokalemin,

actdosis — n systemic increase in hydrogen ion concenirs-
tionn, I the lungs Gl w eliminate GOy or if volatle (Car-
bonic) or nonvolatile (lactic) acid products of metabolism
pecumulate, hyvdrogen ion concentration rises. Acidosis can
also oceur if persistent dinrrhes canses loss of basic bicar-
bonate anions or the kidnevs Bl o reabaorb bicirbonate or
seorcte hydrogen ions.

alkalosns = 2 bodywide decrease i hvdrogen won concentri-
tiom, An excessive loss of GO during hvperventilation, loss
of nonvolatile acids dunng vomiting, or excessive Ingestion
of base may decrease hydrogen ion concentration.
compensation = the lungs and EKidoeys, along with a number
of chemical bulfer systems in the intracellulr and exiracel-
lular compartments, work wgether o mainimin plasmn pkl
in the range of .35 10 7.45.
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=

EIMBALANCE  SIGNS AND SYMPTOMS

NRP L A

& Muzche iwitohing and weakness
Lethargy, confusion, seizures, and oo
Hiypotension snd ichvcandia

Mansea, vorkitng, wnd abdominal crungs

&
L]
®
& Oiliguria or anuria

Hypernatremia . Yok,

Agitation, resilessness, fever, and decreased bevel of
CONMCEOIRTICS

Musche irniabaling and comvulsions

Hyperension, tehyeardia, phing edesni, sl
excessve weight gain

Thirst, incm-lh'inm'ilyul salliva, sl rough o

mipnra. rispiratory arrest, snd deagh
Hypeokalemia - =

Dizziness, hypastension, arrhythmias,
electrocandiogram (ECG) changes, and carndiac anid
PEsfnralary arnest

&

MNausea, vomiting, anorosi, diarrhea, decrensed
peristalis, abdominal disiention, and Fl.ll.t"- Bl blevis

-

Misscle weakness., fatigue, and leg cramps

Tachyoardin changig (o beadycardia, ECG chamges,
and curdise wrresa

Hyperkalemia

Matinea, diarrhes, and abdominal cramps

Muscle weakness and fhaceid paratysis

Hypeechloremia

Muscle lnperexcitability and wetiny

Shallow, depressed brealsing

Usually assotiated with hyponacremin amd is

charactoristic sympioms, sudh as musele weaknes
and twitching

Hyperebileemia " E :

Deep, rapid breathing
* Wenknes
Lethargy, possibly leading 1o coma
Hiypeiscalenimin L]

Anxciery, irritabsiliy, veitchbing arosnsd e owuth,
Laryngosgsan, scisires, positive Clvosiel’s and
Trontasean s signs

Eypeotension amd arcisaimias duc o decreased
caleivm influx

Ilrpﬂl:n!-: s

Dronsiness, lethargy, hesbaches, mrvitabilin,
confusion, depresion; apathy, tingling and nonsbness
al fingrees, inusche crin s, anel coanlsidnis

Wisakonwess riel miuscle ccidity

kst puain and pathological fraciores
Hoeurt blaock

L]

AEGTCR LTRSS, Soamiiing, nl-|:q'|p;|.1iu||.
hehyelration, and whdomknad coenps
® Flank pain

Hypeamigenesasinga L]

Mearhy alwavs cocxisis with hypolalembe and
liypeacaleeniia

Hyperirrizataling vetany, leg and (o cranps,
prositive ERvostok's il Troosseaus signs,
canfshan, dhelusions, and seizores

Arrlivtbmias, vaodibankon, andd |1\.I|ﬂ|ll;l|\ir!|]
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DIAGNOSTIC TEST RESULTS

Serunm sodions < 135 1|r|i1.'|,—"|.
Diegreased urine specific gravity
Diecpeased sorum osmodnliny
Urrine soadinm = 100 mEq 24 h

Encreased red hlood cell cound

Serun sodiom = 145 ||||I'.r.|_.'"|.
Utine sadinm < 40 mEq/24 b
High serum osmolality

Serum potssinm < 55 mEg sl

Claoexhsting b serum calciunm ol o
levels pat FESPRRNENE Lo LTeaLnm

TEREL

peskaleiniia

usually sigrest hypasmaginesemi
Mewmbobic alkalosis

EOG clhanges, including (hnencd 1" waives,
clevatod U waves, and depressed 51 segmenl

Seruim potssium > 5 mEg /L

Mezholie aoidosis

ECG changes, incheding enied and eleved Taaves
widened QRS complex, prolonged PR interyvd,
{lante nedd or aheeng I waves, and deprescel ST scgmei

Sernm chiloricle < %06 g

Serunm phl = 7.45, sorvm C0 > 32 mEq/L
{supportive valuces)

Serum chiopide = 108 mEq/L

Serum pH & TG, senum 0 < 22 mEq/L
I'a1||'|||-|:-r11'l.|' T3]

Servm calcium < E5 mg/dlL
Lanw plade ler count

ECG changes: lengilicned OT merval, prodonged
ST segment, amd arrhyihimins

Serum calcinm > 105 mgddl

ECG changes: signs of hearn block and shortenced
CFT imerval
Diecreased parathyroid hormone Tevel

Cabcium stoares in urine

Serom magnesinm < L8 mEq/L

Lioexisting bow sgrum p:ll:nsiulll ansel caleinm
levels

—_——



Hisardars of Electral

ELECTROLYTE IMBALANCE  SIGNS AND SYMPTOMS DIAGNOSTIC TEST RESULTS
Hypermagnsessmka 2 Centeal nervous spatent depression, lethargy, and & Serum magnosium > 2.5 mEq/L
drovwsiness & Cocxisting elevated potassium and calcinm levels
a

paralysis
® Resplratory doepression

Driminished reflexes; muscle weakness to Naceld

2 Hoeart block, bradycard, widemed QRS. anl

prodonged T interval

Hypowcnsion

Hypophosphatcmia

Thssue hypoxia

Weak plll 5=

Hyperventlation

n\-.‘\.|1]IIL1:i.I and anorexia

Munscle weakness, iremor, and it cailiesin B S phosphate < 2.5 |||5_:_,-"|:| 11

& | lrige Irlumlrlum =1.% g,—'E b

Bane pain, decreised reflexes, and seizures

Hyperplivaphatcimia ®

SEEIres

® Hyperroflexia, Maccid paralysis; ane nuseular

weakness

Lsually asymnpromatie unless leading o
Tiypocalcomia, then cvidenoed Dy etny anc o

® Scrum phosphate > 4.5 mg/ddL
Serum caleium < 8.5 mg/AdL
# Urine phosphors < 000024 h

A baallier svsiem consists of 2 weak acid (o that desesi’t :u,"iu:!:l'\_r
releise free hvdrogen ions) and a corresponding base such as
solivnm Bicarbonate. These buffers resist or minimize a change
i pll when an acid or base is added o the buffered solution.
Budlers work inm seconds.

The four IH T bulfers or buller systems are:

carbonic acid-hicarbonate system

. 1H'II!I:I',LIJ:II‘:II.I!-I)x'\'l'“'llll:]'?llljl'ji.lﬁ '§:\.".\,\|I'_':I'|1
* other protein bullers

'IIIII_:I’«IJ!H.I'.I.' \:l'.‘\ll.'ll'l.

When primary disease processes alter either the acid or
hase COTNFOnCil of the rata, the ||.n1],-_.\ 47§ k'it':lll:!}'ﬁ- {wl‘l:iq."l-
ever isn 'L allecied by the disease process) act to restore the
ratie and normalize ph. Because the body's mechanisms
that regulate pHl ocour in stepwise fashion over time, the
by tolerates gradual changes in pH better than it docs
|1|H IIE:I'l onos,

Renal Mechanisms

If a respiratory disorder causes acidosis or alkalosis, the Kid-
neys respond by alieving the processing of hydrogen and
bicarbonate ions v remurn the pH o normal. Benal compensi-
tion begins hours 1o days after a respiratory alteration in pH.
Despite this delay, renal compensation i3 powerful,

* Addemic — Ridneys excrete excess hydrogen ions, which

may combine with phosphate or ammonia o form tieal-
able acicls in the urine. The net elfect is 1o friw the con-
centration of bicarbonate jons in the extrmeellulkae Duid and
restore acid-base balince.

® Alkalemia — Ridneys excrete excess bicarbonate ions, usu-
ally with sodivm ions. The ner cffect is 1w rduee the con-
centmtion of bicarbonate ions in the extracellular Muid aod
restore acid-base balancie.

Pulmonary Mechanisms

If acidosis or alkalosis resulis from o metabolic or renal dis-
order, the respiratory system regulates the respiratory rate (o
return pH o normal. The partial pressure of carbon dioxide
i arterial blood (PaC0.) reflecis OO, levels proportion:te 1o
blood pH. As the concentration of the gas ingreases, so does
its. partial pressure, Within minutes alier the slightest change
in PaCO., central chemoreceptors in the medulla that reg-
late the rate and depth of venulation detect the ch:tngf ancl
respond as follows:

*  aeidenmtin — increased respiratory rate and depth to elimi-
nate CO.,

*  alkalemin — decreased respirntory rate and depth o retain
CO..

DISORDERS

Fluid and electrolyte balance is essential for health. Many G-
tors, such as illness, injury, surgery. and reatments, can disoupt
fluid anel electrolyte balances. (See Disordes of Fluid Balanee:
IHypovolemin, page 40: Disorders of Flund Balanee: Hypervolemia,
payze A1 amel Diserders of Electrolvie Balanee, pages 42—13.)

Acid-base disturbances can cause respiratery acidosis or
alkalosis or metabolic acidosis or alkalosis. (See Disorders of Acsed-
Bose Balance, pages 44—15.)

Chapter 5 = Fluids and Electrolytes 43



PATHOPHYSIOLOGY

SIGNS AND

SYMPTOMS

Respiratory acidosis

DIAGNOSTIC TEST
RESULTS

TREATMENT

¥ Adrwan nhatroction
o psrenchaenal lung
s
® MMechanical sentilagion
® Chronk metabalic
abkalomas s u,-q'-immn
COEPCTatory
e hanmms by o
mormalize pH
Chronie hronchitis

Exiersige pruunsoiiia
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* Pulmonary cdrma
Asalima

Clurpenc odwarmus e
prlmmary discase
1GCHPEY)

* irugs

Cardiac arrest

L]

Centrul memous setem
(CNSh frasama
MWeusonserubar
il

* Slecp aprica

Respiratory alkalosis

® Neiic by fraNeTis
e, rieritial
Lrnregr o pnmasse,
pudmmnary v ikt
dlcane, oF pouy
anthae
Anxeriy

Hypermictatinlic staios
wabih a Feves Wil el

Excowive: mochameal
veenitilanion

Salnvlate sowicay
Muetalsstic s
Hegustic failune
Pregnaney

8 " @

When pulmonary vemilaton
ibecrenses, partial prosune
ol carbon dioxide in arvcrial
Talescnd (180000} bserrasis anal
carboai dioxicde (OO0 bevel 1ises
Retakned OO0 combines wiih
water {HCH 1o form catbanic
mcid (HLE0 8, which alisaciaes
§o pcbease froe ||:| drvgren (H")
and Biearhonate (HOD ) ions
Increased PaCO, and free I
o stimalate the medulla o
increae respdrmiory drive aned
expel OO,

A pH falls, 2 5-diphosphoghccrniie
PEADPG) accwmmubnes gy red
hlooed cells, where it aliers
Bicmrrgloban (Hi) 1o rebease
onygen. The Hb ||||rl.-\ up e
tens sinel 0L aindd remnoves thiem
Prose the scrums A LLe T EIETR
mech

srres fall, padng PAC0)

s Ehe Kidiness fo pekain

ML
arid exe

% iF

arsr] wmlieienm (a7 ) Wi
e H" lons

A roaamrnir v veniila
e b
saplting lsvpas

Hx

einterisig lod cornbime with

e, o eo Torme H L0
pH Lalls

surpil

11"-]?".&“['1:" LELEL st DR a e b

W lomarn vate, eevelral
vaspooiariction, aned dernmsed

werelmal blossl [l Alver 6 b,
Liabmirys secrote maae BICC), aned
less H-,

Casntinnaeed] fow Pl A,

v e AT LM R Teise
cevelisal anal pesipleral hyposia
Severe alkalosis imlilhis calicinm
(" honirating, b ieasiing
nere wsd i e excitabiling
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® Mechancal ventilation
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= Correction of metabolic
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e
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lavage
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= Treatment of (NS
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DISORDER AND
CAUSES

Metabolic acidosis

FATHOPHYSIOLOGY

SIGNS AND
SYMPTOMS

DIAGNOSTIC TEST
RESULTS

® Excesive acid
aciaaelitean
Deficient HOO, scores
DBeoremsed acid
excrctban by il

Kbmeys

Dhiabectic Ketoacubosis

[

Clivomic alcohaolks i

SEadnuiridiaen of o low-
carbabivelinne, lidgh-fu
clacd

e ilals

Frvelinng

o ihselismn
L'n exCreise of
siaciid sl e cicl o

FHARH LY, [ CORsET e

iuently
Kelelisnin s ol s
lnahialaigied sescrotioen of

wiiel

Matabolic alkalosis

#  Chronic vormsting
N.l'\-“:.:.ulln' LTS
abrainige or lvage
CRTERIEL .||!4'r|u|.:|1'
electradvie vejilincenweni
Fisnulas

Llses ol spepodels el
o dinretics

wembde | Lastix],

Jex, arnd cthacrynee
a0icl ||'|:|g-| T |_l

Massive bbood

i anafusions

Cushing's

illisine, primary

|H|||'I.|EI!| WREETOE) 531,

and Banier’s smdrsamne

¥ Excessive intake of
Iricar bomate of soda,
astlver wdiiacbils, ai

kil wlkali

b
B Exeessive amints of
LV, fhuidls; high serum
CiECenErations of
lcarbonite o ke

Fespiratory msulhicsence
& o seruen cliloride

B Low seran peiossiian.

As " ions begin acowmulating

1 Ul Tmity, Clacimical balfers
{plazma HCCy and proteinsy

in colis and extrmecilular

Mukd b d then. Exoess H®

ions decrcase blogd pH aned
stmnulae chemoneceplors in il
medulla to increase resparslion
Comsequaen Eall o l::-n:::l
pressure of PFalOy frees FI* jons
s Biged ety HOO hons

itl'1.|||:. HETR r_:mlpv:l:l.ﬂll:n (e alint

b in 'L sulficient to correct
acploars

Healthy kidneys compeniate,

excreiing cxcess H* jons,
buffcred by phosphiste or
afanieisia, For each FI® lon
excretedd, renal tubules reabsoris
anl peturm b blgod ane Na e
andd one OO, 100,

Exeess H® b an exuncellulbae flad

pasively diffuse e colls:

Tis maimizain balanoe of olurge

across coll membrmne, cells
relense K ions Excess H' ions
change thi normal Balance ol
B Mt andd Cac pons, imgesiringg
l|l'|.|l.i| |'.|:|'LI.I|:|IEIl5r.

= Headache
arwl bethargy
PrOpTessIng
1 b perwsiness,
CiS depression,
Rarssmaial s
respirations,
Invpalension,
stupar, wnd coma
anel deatly

2 Associaved Gl
disiress Iu.-rl.-eling {15}
ANOTEKI, TS,
vomanng, dizrrhea,
and possibily
delivlraio

= Warm, hushed skin

l-'ruilyum-iliug
bl

Arterial ol b <

78S Pali0y normal

awr <35 i Hg as
TEMPAGIEGEY COMTN[ MY
mes haniuns ke

hales HOO mas be

<22 mEefL

Urnine pH <45 i the
abdenee of renal diseass
Elevaied T.iL'I.\IIHl laciic
atich in laciie acicdonis
Anion gap > 14 mbg/L
in high anion gap
meEbalic acidoads, lactic
actibisls, Leroacicosts,
aspirin vve ridose, alcohol
paisaning, fenal failuie,
orF any diserder caused
by accrnmrlation of
arganie ackds. sublses, o
pheosphaies

Anion gap 12 mEq/L

o bess lan noreal andon
Bap merabolic acidosis
T FUCCR bosad, G o
rersal boss, inereascd ackd
loal, mped LY, saline
ademinisration, or atler
alisrders charucieriscl
by G, Boss

Sewhivim Bicarbaoaane TV
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Eloproc ton o
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newded
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i1 e i ediabla, dnbitsicing
::--\|:|i| atian, anmed raising PFaC0,.
00 combines with HO s
forn HLG0, Low GRYEEN limiis
q._-aph.::n:l, rmnpﬂh:uinn.

Whien blood HOO," rises vo 35

mEg L, the anweunt filerod

Iy renal glomerali excceds
reabsgrplive capaciny of the renal
mibites, Exoess OO b8 excreicd

in wrine, and H* i ane notabied.

T maingain cleetrochemical
Teslamee, Ma® inns and water are
exereted withn HECh dons:

When H' jon levels in extrscelluly

Muid are low, H® jons diffise
J;l.'nn.'iﬂ_'h'u“r ol cells ol
extracellular K ions mose ko
coelle As intracellular H* ion
levels fall, calcinm kenizatkon
alrereases, mul nerve ookl
Isecomine |:u.'r|.1u.'.|l|I|.' (TR AT [
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confusion

B Navwea, WHnibing.
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& Cardiovascular
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apaweal sl o,
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s iy th
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Flow during
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Arterial bood phH = 745
HO0, = 36 mEg /L

| |.ul!:|!3im|'| =55
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wg L), med chiloride
<t |||'F.l:|.-"1.:l
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AORTIC ANEURYSM

Athm‘hﬁr aortic anenrysm s an abnoomal widening of the
ascending, transverse, or descending part of the aoria.
Aru!un-m of the ascending aoria is the most common 1ype
and his the highest moralie. An abdominal aneurvsm gener-
ally occurs in the aora between the renal arteries and the fliac
branches,

Causes

Aneurvsm commenhy results from atherosclerosis, which weak-
‘ens the aortic wall and gradualbe distends the lomen. The exact

cattse is‘unknowm. b there are factors thae contrbute which
are mcluded here:

= age and Gimily history

*  fungal infection (mycotic ancurysmsh of the aoriic arch and
descending segments

* hicuspid aoruc valve

congenital disorders, such as coarcution of the aorc or

Marfan smdrome

anflammztory disorders

tranma

svphilis

nvpeniension (in disseoting ancurvsim)

tobaceo use.

-

- & @ A &

AGE ALERT

Ascending  apri sl -
mon wpe, are wsally seen in ||.-.|.-|';||_-|u|1'|_- e
uruder sige il Pescending soric ancamysims, -
ally found just below the argim of the subelavian
artery, are mos common inoelderly men wiith
hyperiension. They mav also occur in vounge:
patients after wsumane chest injury or less com-
menly, after infection,

Pathophysiology

Fist. degenerative chinges credie a focal weakness in the mus-
cnlar laver of the aora (unica media . allowing the inner bver
{tunica Intima} and ouier laver onica adventitia) 1w sireich
outward. The ounward bulge is the aneurvsm. The presure of
biood pulsing through the aorm progressively weakens the ves
sel walls and enlarges the ancarysm,. As the vesael dilates, wall
tensaon increases, This mcreases arveril pressure and dilaes
the aneurysm further,

Ancurvsms mav be diseecting, a homorrhagic separa-
Tion in the aoriic wall, vseally within the medial e s
cular, an cutpouching of the arterial wall: or fusiform, a
spindle-shaped enlargement encompassing the entire aortic
circumierence.

A false aneurysm occurs when the cntire wall is injuresd,
with' blood contained in the surrounding tissue, A sac

mmu#lv forms ane communmicates with an arery or the
heart.

anettryvamis, the
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COMPLICATIONS

®  Cardinc tamponade if ancurysm ruplures
= Dissection

i
* * Rupiure

Signs and Symptoms

Ascending Aneurysm

&= Pain, the most common symprom of ihosce anrie
ANEUrysm

*  DBradyeardia

Murmur of aortic insulficiency

Pertcard il friction rals I;i;.ul._v,,'li bwa |||::|'|'|ﬂp|:-1'i1 arcinm)
Unenqual intensities of the right carotid and lelt cadial polses
Difference in Mol pressure between the sight aod lely anms
_|||1.:|||:|| n’ti1| l:"h“"l:ll'i(ll'l

i, nsalb .-I.|.|.'Ii1|g stdddenly between the shoulder hladess
iy radiane 1o the chest

= Hoarseness

I.h ."'I M5 &0 I1|. A i.ll.l Ll

Drvsprhagrion

# Dryeough

Abthough abdominal aneurysms usually don’t produce symp-
tiarmis, Mot are evident asa pulsating mass in the periumbilical
arca, Criher signs incluce:

= avgiolic breai over thie acoria

tendermess on decp palpation
b periny thian paclianes 1o the Mank aned groin.

CLINICAL TIP
Painn catisedd by o dissecting aortic aneurysm:

* may be described as “ripping” or “tearing”

commonty radiates 1o the anterior chest, neck,
back, or abdomen
wsually has an aboapt onset,

Diagnostic Test Results

Echocardiography shows the aneurysm and s sizce.
Anteroposterior and lareral abdominal X-rays show uurtit_
calaifications present in abdominal aortic aneurysms; pos-
teroanienor and obligee chest Xerays will show widening of
this sorta and mediasinuin in thoracie ortic Aneirysms.
Compured omography sean shows the affects on nearby.
R rgan s,

Aarvography shows the size and location of the aneurysm.
Complete hlood count reveals decreased hemoglobin levels.

i



'3

Abdominal ulissound can dewectand momitor the progres-

* . pegative notropc agents o decrease force of contractiling
sion all AAA. = beta-adrencrgic blockers

*  oxvpen for respiratory distress

Treatment * opioids for pain
; 5 : - . . [l

A dissecting aortic ancurysm is an emergency that reguires = LY [_I:;dsl e (s
prompt surgery and stabilizing measares. Treaument includes: D T L
* antihyperiensives such as nitroprosside Treatment of siable AAA focuses on surveillance and tigh

N

B control o prevent enlargement.

TYPES OF AORTIC ANEURYSMS

Dissecting Aneurysm

Tear in acetic vwall

$83040810 810

Dissaction

Fusiform aneurysm False aneurysm Saccular aneurysm
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CARDIAC ARRHYTHMIAS

bnormal clecinical conduction on automaticiny changes

heart rate and rhyvihm. Archythmias vary in sevenny — from
milel, pro<hucing no sanproms, and regquiring no reatment Gsuch
as sinus arrhyvthmii i which heant e increases and decreases
with respiration]. o catastrophic venricular fitwilliion, which
mandates immediae respscimion. Arrhwihmias are gencrally
classified according w their origin {wnni-:nl.-r OF SUPEAVCTTIC-
Tar), Their effect on cardiae oupin and blood presure, partially
influenced by the site of origin, determines their clinical signifi-
cance. (Sce the appendix " Types of cardiac arrhyilamias.™)

Causes

Each arrhvihmia mav have 11s own specific canse. Common
canases include:

congenital defects

HI:L'DEHIdi'.I.l ischemia or infarction

organic hean discase

drug toxicin

degeneration or obatruction of conductive nssue
connecive tissue disorders

elecurolyie imbalaneoes

hyvpertrophy of heart muscle

acid-base imbalances

emational siress.

@ ® & & 8 & %W & & @

AGE ALERT

Eh‘th‘.iE:lrdi.rigr.ulll fli:\!'lj_.',l:"- thar cocur with age
include:

* Jonger PR, QRS and QT intervals
¢ Jower amplitude of QRS complex
* lefoward shift of QRS axis

Pethophysiclogy

Alvercd sutomaticity, reentry, or conduction disturbances may
cause cardiac arrhythmias. Enhanced automaticity is the resuly
ﬂrp'.l.rﬁ’.'.ll depolariemtbon. which may incresse the intrinsic rale
of the sinoatiral node or Bent pacemakers or mey induce eolo-
pﬂ.t Pﬂ.ttimlth to reach threshold and di !-rl'|.||l.'l..

Ischemisd or defonmation causes an abhoormal circuin
develop within conduotive fibers, Alihough current low is
blocked in one dircction within the clecuit, the descending
impulse can trawvel in the other divection. By the time the
ill'lpl.l‘&'it completes the circuit, the previcushe depolarteed tsae
within the circuit s no longer refrciory to stimukation; there
fore, arrhvthmins occur,

Conduction disturbances occur when Impulscs are con-
diseted boo quickiv or oo slowl,

COMPLICATIONS

* lmpaired cardiie outpur
*  Chardiac arvest in certain archsthmias
* Suake in prolonged auial bt
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Signs and Symptoms

Sigms anel symproms of archythmias result fromm reduced cardiag
ontput and altered perfusaon w the organs and may include;

dyspnen

hypotension

dizriness, syncope, and weakness
chest pain

coal, chmmy skin

altered level of consciousness
reduced urinary ourput
pealpitatians.

3 = m m OB @ e 8

Diagnostic Test Resulis

*  Electrocardiography (ECGH deweers archyihomas as wiell as
ischemiaand infarction by showing prolonged o shiortened
intervals, elevated or depressed T wives, premnaiere ContmEcs
tioms, or absence of wives,

o Rlooad tests revienl elec I|¢||:|'L|:' abnormalities, such &5 h}'FH.'F"
kalemia or hypokalemia and hypermagnesemia or Bypes
magnesemia, as well as drog toxicities.

& Arterial blood gas analvsis reveals acid-hase alaion malities,

such as academn or alkalemi.
* Holter monitoring, event monitoring, and loop recording
shiow the presence of an ardhivthmia,
Exercise testing deiects exercise-mduced ar hiythimisis.
Elecirophysiologic wsting identifies the mechanism afl
ey '.|||:|:::|Ih||n:1 and the location of accessory F::H'I“‘-if‘!‘: it
also assesses the elfectiveness of antiarchythmic diugs,
|.|1|i.|'-l'n.'|||.|L':|11 v ablation, wnd il||1}|:tl1l:‘|1?|t' carndiovericr—
defibrillatars (1CDs),

Treatm

Follow the specific reaument guidelines or protocols for each
arrhythmin. Treatment generally focuses on the underlying
|r|u'||1;':|:|:| arvel mmay melude:

antiarthvthmic medications

= elecualyie correction
oo

= gorrection of acid-base balange
& cardioyersion

*  radisdrequency abdation

& 1CD
*  pacemiker

L& i'lr‘llllifilll MIGEry l'l"“l"l'_'i ! i“il;:lll i



SITES OF COMMON CARDIAC ARRHYTHMIAS

Sinus node arrhythmias = . - 4 ] N v Arrial arrhythmias
= Sinoafrial bock * Premature atrial contractions.
= Sinus bradycardia y - = Alrial ibrifation

» Sinus lachycandia % & Al Ber

Ventricular arrhythmias
& Premature ventriculzar
contractions

= Wenlricutar Hbiltation

& Venlricutar tachycandia
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CARDIAC TAMPONADE

Canﬁ:c tamponade is a mapid, unchecked rise in prossure
in the pericardial sac that compresses the heart, impairs
diastolic fillang, amd limits cardiace output. The ose in presure
usually resuls rom blood or flud acoumulation w the per-
cardial <ic (pericardial cffusson). Even a small amount of {hid
{3 1o DM mlh can canse aosen aompomade if i1 accumulates

rapadly,

Causes

*  ldiopathic

= Effusion (duoe o cancer. bactenal infectiions, tuberculosis,
oF, rareh, acuie rhenmatic {ever)

Traumatic or nomiranmatic hemorroage

Viral or postirradiation pericard
Chronic renal falure requiring dialvsis

Dn.tg reaction {procaimamide, hyvedralazine, mimoxidil, 150-
niazid, penicillin. or daunoribicin)

Hepann- or warfanoanduced timponade

EI!I!"IH:‘!.;I;\'I.' ll'“ilr_' {'iﬁ(r‘l s

Posicardiac surgery

Acute mvocandial infarction (MDD

Pericardiiis

& & & ®

& 8% B8

Pathophysiology

In cardise lal'lfl-ilt!lll'-'ldt'. thie Prigr essive accumulation of fuid in
the pericarcdial s canses compression of the hean chambers
This compression obstructs filing «
the amonne of bbood that can be g
each comuraction.

Each time the venuicles conract. mars
it thie pericardial swe. This furthier limits the amount af Dlocd
that can fill the veninicular chambers, cepecia
tricle, durnng the next cardiae ol

The amount of Muid necesary to cnse cindine mmponzdee
varies greathys it may be as linle as 50 10 100 il .-\.||||-. the fudd
accumulares rapidly or more than I
Eates showly and the Pens arditim streiches 1o seds L Frognosis
is inversely proportional 1o the somount of (il aconmlaned

the ventricles and reduces

'l1l|il-'-'|-l'll"-. e hieart with

il secumulaies

thie felt vien-

COMPLICATIONS

*  Decreased canliag THILpEE
*  Cariogenic shock

*  Dyathof untreated

Signs and Symptoms

* Elevated central senous pressure (CVT) with jugolar vein
distention
= Mulfled heart soumds
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* Pulsus paradoxis (decreases sysiolic’ blood pressure with'
= Diaphoresis mud cool, clammy skin

& Anxiety, restlesness, and syncope

®  Crvanosis

# Weak, rapid pulse

Cough, dvapres, orthopnea, and tachypaoei

CLINICALTIP
Cardiac tamponade has three classic features,
kmowin a8 Beck's 1 i:ltl. thiar incluele:

*  clevaed CVI with jugular vein distention
& llled heart sounds
= pulsus parsEdoxos,

Diagnostic Test Results

* Chest Xrags show o slightly widened mediase i and

possible cardiomegaly, The cardioe silloue e may T &t
gablei-shaped appearince

ECG deteqis a lowamplinde QRS comples and clectrical
ernans, an aliernating beat-to-bear change in .L:llp“llldt
ol the ! wive, QRS complex, and T wave, Creneralized
STsegment elevation is noted in all leads

Pralmon:ry arier ¥ eatheterization detects increased ﬁ[{lll
atial pressure, vight venricular diastolic pressure, and GV
Echocardiography reveals pericardial elfusion with: signs of
vight ventricular and atrial compression.

L]

Treatment

.‘\'tlijph'llu'l11.‘|.| QXN
Contimunus ECK
* Pex

o Peprcardectamy

and hemodvnamic monitoring
andiooeniesis

Hessection ol a portion or ill of the pericardmm (pe wclial
winclow )

Trial volumee loading with crvstalloids

Inowropic drugs, such as isoprawerenol o dopamine

*  Posttraumitic imjuey:: blood transfusion, thoracowomy 1o
dimin reaccumutating fluid, or repair of bleeding sites may
e needed

Heparimsinduced tamponade: heparin aniagonist prot=
amvine sullae w siop blecding

* WarbBmn-induced tmponade: vitamin Koo siop hlcl’.‘ﬂillg




CARDIAC TAMPONADE

Cross section of heart wall
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CARDIOMYOPATHY

ardiomyopathy is classificd as dilaed. hvpertrophic, or
Testrictive.

Dilated candiomyofathy (DCM) results from damage 1o car-
dine muscle fibers: loss of muscle wne grossly dilies all four
chambers of the heart, giving the hears a globular shape.

Hypertrophie candiomyopatfy (HCM) s characterized by dis-
proportionate, asmmetrical thickening of the interveninonlar
sepium and left ventricular hyperirophy.

Restrictive cardiomyopathky (RCMY is characierized by
resinicted ventncular illing due 1o decreased ventricular coms-
pliance and endocardial iibrosis and thickening. IF severe, it's
irreversible.

Causes

Most patenis with cardicmyvopathy have idiopathic disease, b
soame are secondary o these possible canses:

viral infection

long-standing npertension

ischemic hear disease or valvular disense

chemothicrapy

cardintoxic effects of dr RS or ateahal

metabolic discase, sich s dinbetes or thyroid discase.

LI T B R

Pathophysiology

In DCM, exrensive damage 1o cardiae muscle fibers reduces
contractiline in the left ventricle, As sysolic function declines,
siroke vialummee, l.'jl.'l.'l.-lllnrl fraction, and carcdiae auipul Iall

COMPLICATIONS
* Heart failure
* Embali

* Bmcope:
Suelden demh

In HCM, hyvperwraphiy of the lefi ventticle and interven-
wricular septum ohstracl left ventrie wlar oo
compensies for the decrcased cardiae oupat (caused by
ahsirucred outilow) by ine |:-|'.|.\.'|1||_5 the rate and lorce of con-
tractions. The hyvperirophicd veniricle Becomes sl and
unable 1o relax and fll during dinsiole. As left vemiricalar
volume diminishes and filling pressure tises, pulmonary
venous prossure also rises, eading o venous congestion and
dyvsprica.

I'lie heart

COMPLICATIONS
*  Pulmonary hvpestension
* Heart ilure
= Suddden el

I REM. left ventricular hyperwraphy and endocandial filiro-
sis Dt movocardil contraction and o ity cluring systole bs
well as ventricubar relacarion and filling during dinstole. As o
resule candiae cutpan falls,
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COMPLICATIONS
* Heart filure
* Arrhwilumins
= Embaoli

o Sudden demb

Signs and Symptoms

* Shoriness of bres
* Penipheral edemn
*= Fatigue

= Weight gain
Cough and congestion
MNausea

Blovaningg

Palpitations

= Symcopc

L

{\al {TELY I&ili 14
Tachycardia

Diagnostic Test Results

® Chest Xerays show carndiomegaly and inerease in hear sz,

Echocardiography reveals Jefi veniricul uion and dys-
function or lefl venricular hypermophy and 3 thick, asvm-
metrical insventricular septome, It can also quantify the
outlet left vemnricalar outflow gradient in HCM,

Cardine catheterization shows left venricular dilation and
dvsfuncuon, elesated lell ventricular and, |.ut'|'lIII!H1|:|'. l'ighl
venuicular filling pressures, and diminished cardiae output,
Thalbivm or cardiolite scan usaally reveals myocardial periu-
shon defects.

Cardiac cathieteriztion reveals elevated left ventricular end-
dizualc pressure :m||:|. [Hmil:l}'. il ins.uflicicnc'_n'.

ECG usually shows keft ventricular hypertrophy; ST-segment
andd Favwve abnormalivies: O waves in leads 11, 111, and aVy
and in V1o Ve left anterior hemiblock: left axis deviation;
andd veniricular and arrial arvhythimias.

Traatmant

Treatment of underlyving ciause
bl f:urrh{llﬂl-.'lrlll:rlh

Angiotensin-converting  enzyme inhibitors, diuretics,
digroxin (mor used in HCMY, hydmalazine, isosorbide ding-
trate, beteadrenergic blockers, antiarrhyilimics, and
anticongulanis

= Revascn

FrAanon
Malve repair o replacement
Heart rans i

Lifestvle modifications, such as quitting smoking; avoiding
alcobol eating a low-Fa, low-salt dicet; and reswricting Auids

* Nenmiculir myolomy or myectomy

Miveal valve repair or replacement

Dielibrillator placement with or without hiventriculi pacing




TYPES OF CARDIOMYOPATHY
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CONGENITAL DEFECTS

he most commaon conpenital defects of the heart are ainal

sepial defect (ASDY, coarciation of the aort, paten duce
s arteriosus {POA). etmlogy of Falloi, irnspositnon of the
great arteries. and ventricular sepial defect (VSD). Canses of
all six defets remain unknown, although some hive specilic
climical associations.

ATRIAL SEPTAL DEFECT

An opening between the lefi and agln atna permits blood flow
froam the lefi stnum o the right atoam sather than from tee lelt
atrmum i the el ventricke, ASD is associated with Down smdromie.

Pathophysiclogy

Blood shunts from the lefi atrdum o the nght atrium becase
Jefit arnial pressure s normalhe slighily higher than righo amdal
pressure. This difference forces large amounts af blood througpl
& defect thit resules in right heart voliome overload, affectir
right atriim, right ventricle, and pulmenary anerics. Evenneally,
the nght amium enlarges, and the right ventricle dilates o
El.'l.'ﬂmll'l:l'll']..l.h' the 'i114.11.".|.1-l.'|.5 Blsiodd valumee, i |::-||.||||n11,|| Valricry
hypertension develops, incressed pulmonary vascular resistance
and night vencular bvperrophy oo

COMPLICATIONS

U * Rightaidod licart Silure
O

Heart rhvthm abaormalities
*  Pulmonary livpertension

Signs.and Symptoms

Fatigue

- E:Hl'li s mbdsvsiolic mormur and I-.--.-.-|.i:|'|||-¢| efizisnlic
LLLERER L

*  Fixcd, widely splin 5

- S:rﬂfl"f click of Jate svstolic munrmniir af the apek

= Clubbing of nails and cvnosis with 2 igheweleln shio

L]

P:ll:lﬂ.b]l.‘: ptl'uliuu wrl |IH' IHIIIII'JIu.uI ¥ ATy

* COARCTATION OF THE ADRTA

Cooarciation is o nm':-:m'm;.; of the aori, wsually Just Feelovw thies
Teft subelavian anery, near the site swhere the lioamentum are-
st Joans e pulmonary arvery o the aor, Cosretation of
e aoria is associated with Turners siodrone e congeninl
abnormialities of the aoric vilve.

Pathophysiclogy

Coarctation of the aoria THLY th-\-th'lup s i resul of spasn anid
constricton ol the smooth muscls the ducius arterimns as
it closes. Possibaly, this contractile tissie extends inio the aor-
e wall, causing narrowing, The obstructive PIOCERS Citlises
hvperiension in the sorte beane e above the constriction and
diminished pressure in the vessel below the constrction,
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Restrcted Blood Oow through the sarvowed 207 MCreascs
the pressare g on the lef ventricle and canses dilation of the
proximal aorta and ventricular hyperirophy.

As oxvgenated blood leaves the left veniricle, i portion travs
ls Il'u'ul.l.;l;h the arteries thia branch off the aoria ])Pﬂﬂi'l'l'ml Lo
the coavcition. [ PDRA s present, the remaining Teleceel L=
cls through the conrciation, mixes with deoxygenated Lload
from the POA. and wravels 1o the legs. If the ducius ArTeriess i3
closed, the !L'E.i anel lower ||-u|'l::|:.l|1 of the body must rely solely
on the bleod tha cirealaes through the coarciation.

A o o s

COMPLICATIONS
& Rupture of the aorta
| * Saroke

m—. B = Cerchral aneurvsm

Signs and Symptoms

& Hean [ailure

*  Clunlicaton and hvperiension
*  Hewdache, vertigo, and 1'E:||>.I:'|xi\
v

Blood pressure greater in upper than in lower exiremitics
FPink upper extremitics and cyanotic lower exiremilics
Absent or dimimished femoral pulses

Possibile murmur

Possibly, chest and arms more 1|1:'."v|.'|1'r|'il.'l:| thun 1&.'1.:31

PATEMT DUCTUS ARTERIDSUS

Thie ducius arteriosus is a fetal blood vessel that connects the
pulmonary anery (o the descending aor i, just distal o the
left subckodan arery. Normally, the ducias closes within days
1o weeks alier birdh, Tn PDA, the lnmen of the ductus remains
apen after birth, This creates a lefi-wo-righit shunt of blood fromm
the acrea o the il'u]llll..lll.“ v artery and resulis in recirculatian
of arterial blood through the lungs, PDA s associated with pre-
mature birth, rubelly syndrome, coarciation of the aoria, V5D,
and pulnvomc and aortic stenosis,

Pathophysiology

Thie ductus arteriosus normally closes as the neonate takes his
first bl bue LIHY fake as |.,||n||1_l-| w5 5 menths in some infants.

I PDA, relative resistance in pulmonary and systemic visc
Btwre aned the siee of the ductos determine the quantity of blaod
thian s shisnted from left o nghi. Becavse of increased Gortic pres-
supe, oocypenated blood is shunted from the aore through the duc-
TREs Sirtaf ey e e |;||.|.|::||u|1:|| ¥ arery, The blood returns (o the
Bt siele of the hear ind is pumped out 1o the aorta once more,

Increaseed pl.lhm HTLTY VERIOUS PEIITTY CIuses mcreased ﬁ“illg
pressure and workload on the left side of the heart 28 well as
Il vemicular hyperirophy and possibly hear Gailure,

COMPLICATIONS

' *  Chrome pulmonary hyperiension
*  Cyanosis

Lalisided heart Guilure

k.



CONGENITAL HEART DEFECTS

Atrial septal defect

Pulmaonary arery
Pulmanary veins
¥ r
Opening
Dt ledt _~
and right atria i { = Laf akh

Righl atrum

Rigit wentricie

Coarctation of the aorta Patent ductus arteriosus

between the
aorta and the

pulimanany Sty
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Signs and Symptoms

Respiratory distress with signs of heart filure in infans
Chibwson murmur

Thrill palpated atJeft sternal border
Prominent lefi ventricular impulse
Corrigan’s pulse

Widde pulse presure

Slow motor development and Gilure o thrive

8" o8 oo

TETRALOGY OF FALLOT

Terralogy of Fallar i3 o combination of [owr cardise defedis:
WEDL right ventricular ouflow track obstruction, right ven-
tricular hypertrophy, and an acra positioned above the VSD
{overriding aorta). This defect is associated with fetal alcohol
amndrome and Down svnedrome.

Pathophysiology

Lnosagenated venous biood entering tie right side of the hean
iy pass throangh the VSO o the beft venuncle, npassing the lungs,
or itmay cnter the pulmonary anery, depending on the exient of
the palmonic stenosds. The VD usually lies in the outflow uage of
the right veniniche and is generlly lange eaough o permin equal-
izanion of right and left ventriculir pressires. However, the matio
of symetic visoular resistance 1o pulmonic sienosis affeqs the
direction and magiude of shunt ow across the VSD.

*  Endocardiis

COMPLIEATIONS
D & Siroke

Signs and Symptoms

Cannosisor “hloe” spells (Ter spells

- l'.jl:lhhiﬂg il di:_'ir.-\-. diminkhed cxeicice wolerance, oy SRR
of cxerton, growth retardation, and cating dilficaltes

& Squatting o reduce shoriness of breath

*  Loud sysiolic murmsr and contmuos murmnr of the ducos

& Thrill at left sternal border

-

Righiy ventricular impulse snd promiment infecior stermam

TRANSPOSITION OF GREAT ARTERIES

The aorta pises from the right semricle and the pulmadiary
artery from the left ventocle, producing two noncommuinic-
ing circulatory systems, This defiect is associnied with V5D, V5D
with palmenic stenosis, ASD, amnd PIA.

Pathophysiclogy

The trsiapeoscd pullivoicny artery cres oxvpenated Tood back,
inx thee hunges, rather than to the lefn side of e heare, The s
ol ot returns s iated Blood i ahe sstemic ceakaion
rather than v the Jungs. Commumication begveen the pulmonan
aned sostemnic arcalations i necesaey for survival, In infans witks
bt transpsition, blood mixes only a0 the et smen
orviabe aned at the FDA, resulting e dighin miking of unoxvggenaied
sestemie blood aod osoveenaited pulinonary bleodd Ininfanes with
comcurrent cardiac defects, greaner mixing of Tood occurs.
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COMPLICATIONS
U *  Heart Galore
B = Archythmias

Signs and Symptoms

Hypoxemin. cyanosis, irchypne, and dyspaea

Callop rhwihm, tachyeardia, hepatomegsly, and cardiomegaly
*  Murmurs of ASD, VSD, or PDA: lood 5.

Dimninished exercise olerance, r.'llib“l.ll:. aned elubbing

[ ]

VENTRICULAR SEPTAL DEFECT

VED ks an opening in the sepuum beiween the ventricles that
alloies blood (o shunt between the lelt and cight ventricles:
However, the defect s usually small and will close spontanes
ously, WS is associated with Down synelvone i other anto-

somal risomics, renal anomalics, prematuriiy, feqn] wlenlol
syndrome, PDA, and con

itkon of the aor

Pathophysiology

In neonates with o V30, the veniricular sepiim fanils 1o close
|'||-I|||:|<_'I:r.|\.' by Bweeks' -rh_-;q.uiuu. VEDs awre locmed i ilie -
hranons or muscular portion of the veniricula ""'I?"”"'“_5"""'II
vary insioe. Some defects close AP LA wisly; in other deleats
e septum is entively absent, creating a single ventricle.

A VED st readily apparent at hivth becase vight ane
left pressures are approximately coual and pulmonary arcry
resiinee 1% elevated, Alveoli aren’t el :'l:llllll'h.-l::'l'!.' U|rL'|'||.*d. i
Bl doesn’t shiunt tiroush the defect. As the pulimonry s
eulamre grachially relaxes, bemween 4 and 8 weeks after birh;
||.L:||l venircular [HressLre tlecrenses, .|||l::|'|'\."||1:|.." Bload 1o shunt
from the lefi wo ithe righy ventricle. Initially, brge VS0 shunts
canse lef awial and left ventricular hypertrophy.

COMPLICATIONS
& Right venuricular hyperirophy
= Heart GHilure

¢+ Endocarditis

Signs and Symptoms
*  Failure w thrive

Load, Iarsh sestolic mormur (along the left siernal border
ait the third or fourth intcrcostal space) and palpable thiill

. !Jll'lltl, widlely a.p“l |r||||111:|:|1i1' | r||||'|-|'r'|'||':il1. of 3‘;:

*  Displacement of point of maximal impulse w left or down
*  Promineni anterior chest, cvanosis, and clubbing

*  Laver heart. and spleen enlargement

.

Iripherresis, tchyveardia, and mpid, grunting respications
Diagnostic Test Results

Chest ey reveals candiomegaly and ventriculie and aortic
enl pasinent,

ECC iy he normal or may reveal ventricular hypertrophy
o asis devisition.,

Exhocardhopraply detecis the prese anel siec of o defects
Fetal echocandiogrm can reveal a defect belone Birth,

*  Cardiae catheteriation confirms the dingnosis and damage.




= Arterial blood gas anabysis reveals hypoxemia and acidhbase * Mcﬁmﬂmgmhudhnmﬁa,unghtenﬂnmm&ﬁn&,w

disturbances, inhibitors, indomethacin (for PDA)Y, and prostaglandin
= Arrial balleon seprostomy (for wanspoesition of the great * Oxygen therapy
arleries). * Antibiotic prophylaxis
* Atrial balloon septostomy (for ransposition of the great
Treatment Arteries)
e # Treaument of complications
Surgery

CONGENITAL HEART DEFECTS (continued)

Tetralogy of Fallot

FRight atrum

Fight veniricle

Right vanlreulal
Erperimaptey

Transposition of great arteries Ventricular septal defect
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CORONARY ARTERY DISEAS

oronary artery disease (CAD) resulis from the narrowing of

the coromary arteries over me becase of atheroscléerosis,
The primary effect of CAD i a diminished sopply of oxvgen and
nutricnis o myocardial tssue becinse of decrssed Blood flow.,

AGE ALERT

The lifetime risk of CAD after age 40015 9% for
men and 2% for women, As women age, their
risk Increses

Causes

Atherosclerosis (most common )
Dissecting aneurysm
Infectious viseulits
“Saphilis
Congenital abnormalities
Radiaton o the ches

Pathophysiology

Fany, fibrons plagques progressively occlude the coronary arer-
fex, reducing the volume of blood thar cn flow through them
and teading to myocardial ischemin.

Az atheposcleroads I"' REECAsC, liermiinal s i L % A COampaE-
mied by vaiscular changes thay impair 1he alal
vessel to dilate. The conserquent procarioms b
cardial oxvgen supphy and demand tf
tal 1o the leston, When oxvgen den
“’.‘ﬁl‘l Can 5upp-]_1'. the resaltis lecnlized i ocarelia] Behemise

Myocardial cells became wchomic within 10 seconds aficr
cofonary artery occludgon. Trnsent ischemin Causes reversible
changes at the cellular and tissae levels, depress
funedon. Within several minu
the myocardiom o shifi from meth-
lismm, leading 1o accumulation of lacde acid and peduction of
l.'tl]ul:.l’ PH. Withoit interventooi, Wis SeQUECe © il ey e s CEn
Teseel por tissane infury or necrosis,

The combination of hyvpoin. reduced encrgy availability,
and acidosis rapidly impairs lell ventricular function. As the
fibers become unable 1o shonen normally, the force of con-
tractoms aned velocite of blood low i the alfeoied mvocandial
region become inadeguiate. Morcover, will motion in the isch-
emic area becomes abmormal and cach conraction cjecs les
blood from the heart. Reswring blood flow through the coro-
mary arteries restores acrobic metabolism and contractilin

ol the diseased

- Idl'llﬂ-l\.'ll'll (11

calens the myvid

arclivm dise

LEHY R e

s bk the diseased

v mvoczrdial

ICE, OVECT 1|r-|||n..||||.|-. forces

acrobic o anaerohic

COMPLICATIONS

& Anginm protoris

*  Alyocardial infarction
* ol srres

Signs and Symptoms
= Anggina (i ey e deseribod s burning, squeesing, or tghi-

niess that vacdiates o e el arm, neck, jaw, or shoulder Bade)
= MNavisen and vomiting
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& Cool extremitics and pallor

= Diaphoresis consed by svmpathetic stimulkaion
® Fatgue anud dyspnea

* Manthelasma (fat deposits on the evelids)

AGE ALERT

The older aduly with CAD miy be asymplomanc
Because the -\.1.'|.||||:.1Ih1:|!5|.' FESpOnSs {{8] i-‘mhﬂl“ihi‘-‘
| impaired. Inoan active older adolt, dyvspnea amed
fatigue are two Key signals of ischemia,

Diagnostic Test Results

s ECG shows ischemie changes during anginal episode.

o Spess westing detects S Tsegment changes during exercise or
pharmacologic stress.

= Coronary angiography reveals the location and degree
of coranary artery stenosis or obstruciion, « allateral
circulation, and the condition of the anery bevond the
Rl g rr:m"pl:lg

= Myocardial perfusion imaging with thallinm 201 o echnes
tam % (Cardiolite) may be performed during o eaelmill
exereise 1o detect ischemie areas of the mvocardinm.

#  Suress echocardiography shows abnormal wisll miotion
ischemic areas:

* Electron bemwn computed wmography identifics calcinm

deposits in coronary arierics.

Cardine catheterization reveals blockage in the coronary

RIFLETIes,

o Lipid profile shows elevated cholesterol levels.

= g CLINICAL TIP

Fhe lipid profile consists of these components:

|

|

A low-density lipoprotein, (LDL) — “bad”

: |i|r|rE:||1|1|."n|; carries most of the Ii‘h'l'-lh-'s-ml'ﬂl
maleciles

¢ high-density lipoprowin (HDL) — “gt"'."ﬂ'
lipoprotein; removes lipids from cells

= apohpoproteim B— |||i|j|:rr' Component of LDL

* apolipoprotein A-1 — major component of HDL

* lipoprotein a — one of the most :tﬂ'l-l;.!!"!:'ﬂ'.-'“i’i
lipoproteins,

Treatment

Dirug therapy: angiolensin-converting enzyme inhibitors,
thrombolviics, diuretics, glycoprotein 1h/ T inhibitors,
mitrates, and beta-drenergic or cal channel blockers;
antiplatelet, antilipemic, and antihypertensive drugs
Coronary artery bvpiss gralt (CABG) surgery

'Hl'\_.‘hl::lll:" oar ||ph|i|||i|“:|' TVESEVE AUTEETY, G aliernative o
irsclitiomal CADG

Angioplasty and stent placement

= Alherectomy

Lifestyle modifications 1o limiv progression of CAT: stop=—
!J'IHH ‘l-l!'lﬂ:ll\.iilg. 'I.‘H:I':I':'.Ihillﬂ |1-“|||:|||}-. |||i|il|l.'|.'t||illlg icleal bﬂdf
weight, and cating a low-fan, low-sodinm diet i




Right coronary sery -

Posberiar intarventricular sery —

Right manginal arbery ——

Tunica adveriitia
Tunica media
Tunica inlima

Lumen

Mormal coronary artery

COROMARY ARTERIES

Fatty streak

LeM coronany areny
Clrcumflex artery
Lef margiral artery
Diagonal artery

Anteror interventzicutar artery

Fibrous plague Complicated plaque
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DEEP VEIN THROMBOSIS

n acute condition chamctenzed by inflammation and

thrombis formation, deep vein thrombosis (DVT) mainky
refers 1o thrombosis in the deep veins of the Tegs. Without
weatment. this disorder is npically progressive and can lead o
potentially lethal pulmonary embolism, DAVT commonly begins
with localized inflammation alone (phlebitis), which rapidly
provokes thrombus formation. Harelv, venous thrombosis
develops without associated mflammaion of the vein.

Causes

*  Idiopathic

*  Endothelial damage

*  Acceleried blood cloting
= Reduced blood ilow, susis
* Virchow's riad

Predisposing Rk Factors

* Prolonged bed rest

*  Traum, cspecially hip fracture

- S:.I (o I h")i]i'l.'l_l]!\ 11||F, h'l'l £, 0 ;."\J]l,‘{ l,'l!l"l\Ll‘il_' SUr S_('r!.
Clnildbanh

Hormonal contracepiives such s estrogens

* Agcover 40

#  Obesiny

-

Cancer

Pathophysiclogy

A thromibus forms when an alieradon i the cpitl hielial liming
causes platelel aggregation and consequent fibrin enmrap-
ment of red and white blood cells and additional platelets.
Thrombs formition i more rapid (0 areas where blo
sbower. because conmcr between plateles increases amd
hin accumubites. The rapidly expamding th
chemical inflammatory process in the vewsel «
leads o fibrosis (i rosangd ol the hlood viess e cnlarg-
mg clot may ecclude the vessel Inmen partiatly or wtally, or i
may detach and embalize to L wlge elsewhere in the sVslenic
corculanion.

1 low is

throm-

us inftiates o

Tk, which

COMPLICATIONS
*  Pulmonoary entbalivn
& Chronic venous insulliciceney
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Signs and Symptoms

* Vary with site and lengil of the alfected vein (imay prodice

T SV PO
= Pain or wenderness
=  Fever and chills
*  Malaisce
Edema (umilateral edema i most common sign and may be
1,1|Ii:r :a.iq.:n of DAV
*  Redness and warmih over the affected ares
*  Palpable vein
®  Surface veins more visible
Lymphadenitis

| CLINICAL TIF

Some patients may display signs of in ammraeion.

Diagnostic Test Results

* Duplex Doppler ulirasonography veveals shuggish blood
Mexw,

& Impedance plethvsmography shows o difference in oo
pressure bemween the arms and the legs.

. ]ttLI.:lL'I:liJ:I“ (& 1111'1"[” Lgln;:ﬂn' s|t|.:-w1. decreased bl |-|.'-|'|- Flioww,

*  Coagulation studies reveal an clevated prothrombin ame in
the presence of a hypercoagulable st

*  Cloting Gcwor deliciencies can be identified on blood works

= CT zcam is more accurte in identilying presence ol DV

Treatment

The goals of reatment are w0 conrol thrombus development.
prevent f1J|11]111: ations, relieve [, anel prevent recurrence of
the disorder. Treatment imcludes:

*  hed rest with clevation of the affected arm or leg

wanran, moast soaks over the alfected area

& analgesics

* amuembolism stockings

anticoagulants (inidally, heparing Inter, warfaring — this is
ROSE DporEant

*  streprokinnse

simple ligation 1o vein plication, or clipping

embolectomy and insertion of a vena caval umbrella or
lilter,



VENOUS THROMBUS

Deep veins of leg

Venous thrombus
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ENDOCARDITIS

ndocarditis. also known as infedive or bactatal sndoeandits,
s an infection of the endocavdinm, heary valves, or cardine
prosthesis resulting from bacterial or lungal imsssion.

Causes

LA drug abuse
Prosthetic heart valves
Mivral valve prolapse
Rheumatic heart diseise

Dther Predisposing Conditions

*  Congenital abnormalities — coarctation of aoria and teral-
oy of Fallot

Subaortic and yvabular aoric stenosis

* Nenwricular septal defects

*  Pulmonsry slenosis

* Marfan simdrome

*  Pegencrative heart discase

& Swphilis

= Pror hisor of endocarditis
L EENANCY

-

Arteriovenows dialvsis catheters

*  Streplococed. especially Strtocoecs sfddan
= Suphnvlococc

* Enterococci

* Fungi (rsire)

LY. Brug Abusers
®  Sapfalocorous aute
*=  Streplococc

* Enietococc
*  Cram-negative baciili
* Fungi

Staphylococcal infecton
Gram-tiegative acrobic organisms
Fungi

Sureprococc

Enterocoeci

Diphtheroads

Pathophysiclogy

In endocardins. bacteremia =— even tansient bacteremia fol-
lawing dental or wogenital procedures — inoduces the
pathogen into the bloodsiream. This infection causes fibrn
anl ph.lll:h‘la ey agpregate on thie bveart valve tissue and cmgull
circulating bacteria or fungi than fourish and form Tiable, wair-

ke vegestive growtlis on the valves, the endocardial lining of

a heart chamber, or the epithelium of a blood vessel,
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{'.DMF‘LICATIUMS
i el "-'I!‘Ii.'\ll hl:'-l.ll rll.tllli.'

= Valvalar stenosis

Myocardial croston

ascular insafficiency

+ Embolic events (CVA, arterial thrombaosis)
fronm 1:|||E:|uli.m|:|. ol n.'l.'_w,;q’."l.'ll'h:!ll'ls-

Signs and Symptoms

& Malaise, weakness, and fatigue
*  Weighn loss and anovexia
L

Arthralkgia

& |nvermintent lever, 11igi1l wwees, o chills

= Valwular insulficiency

*  Lowd, regurgiiant murmi

* Suddenly changing murmur Or new murmor in e press
ence of fever

¢ Splenic infarcion — left upper quadrant pain cedin g
Teft shoulder amd abdominal figdiny

# Renal infarction — hematuris, pyaria, flank pain, ek
decreased urine LG RINELY L]

* Cerchral infargtion — hl:'|'||i|:-:|.|:l:':-'|:~. aphasia, anc other men-
rologic deficis

*  Pulmonary infarction — cough, pleuritic pain, plearal fric-
thon ruby, dyvspriea, and hemopivsis

.

Peripheral visculu occlusion — mumbness and tnghng in
an arm, leg, finger, or we
Diagnostic Test Results

*  Positive bioed culiures idemtily te cansaive organism.

CLINICALTIP
| Thiree or more Blood coliures in a3 24 o dhour
J | period (each from separale venipunciurel
| identify the causative organism in up to 90% of
patients, Blood cultures should be drawn (raam

three different sives with at least 1 wo 3 hours
between cacli dr,

* Complete blood count shows normal or elevated white
Il cell counts.

*  Blood smear shows abnormal histioevies (macrophages).

*  Ervthrocyvie sedimentation mate is elevaed.

ot anel reveals normoecvie, normoehromic anemis.

- shiows proteinuriand microscopic ematuria.

. beumintoid ficwor is positive in about one-halfof all
paticnts e endocarditis is present for G weeks.

*  Echocardiography (particularly ransesophageal) identifies
valvular danmage,

. I-'I-!l'|"I'HI\'..'H'(HHRfiIIII shows arial fibrillanen or other
arrhvthomiis,

-

Clhiem Xeray shows the presence of pulmonic cmboli,

.
|
|
|
i



ST B T

Treatment

& Penicillin and an aminoglycoside, usuially gentamicin

i&::ﬂ;ﬁ%t:::rw]“:'s ;1_|:"1'I-'|1l.'ﬂ:t'|1.' o endocarditis,
M“_.h a5 those with valvular defects or ill'“.l'!]:lnf.‘l pl"o-
disposing factor, should 11="ﬂ-‘_|1m'|3_ﬂ?:-1i1-:1u. .:L;m. e
olics prioy 1o dental or other IRSIVE ProCeunres.

TISSUE CHANGES IN ENDOCARDITIS

Maormal heart wall

infamed andocardium

Bed rest

NAALD: or acetminophen foe fever and aches
Sufficient Muid intake

w & 8 8

Corrective surgery, if refractory. heart Failare develops or if
damage 1o heart stracires oceurs

®  Replacement of an infected proathetic vilve
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HEART FAILURE

Aﬁﬂmﬂmc rathier than a discase, heart fGilure ooours when
the heart can't pump enough blocd 1o meet the metabolic
needs of the body, Hearn failure resulis in intravcscakar amnd
interstitial volume overbosd and poor tesae perfuson.

‘Causes
Abnormal Cardiac Muscle Function

*  Myvocardial infarction (M1}
*  Cardinmyopathy

Abnormal Left Ventricolar Volume

* Aabular insufficiency
*  High-owiput states: chronic ancmia, arteriovenous fistk,
thyratoxicosis. pregrancy. septicemia, and hyvpervolemia

&bnormal Laft Veniricular Pressare

Hypertension

Pulmomary hvpertension

Chronic obsiroctive pulmonary disease
Nortice o PI.II!II.I:I:II;I.‘ valie stenoses

#  Micral valve stenosis

*  Tricuspicd valve stenoais
Constricuve pericanditis
* Atrial fibrillaton

*  Hyvpericnsion

Pathophysialogy

Heant filure mav be classified according 1o the side of the
heart alfected or by the cardiac cvele involved

L b_ﬁ-‘im ﬁrﬂﬂlfmhru' decreased lelt voniric
functon. Cardine output Balls, and
et atrm and then o the lungs

- }ﬁgﬁl-.liﬂfd jﬂ-l‘l..'lf_lr:'fl-lllirl ineifective Fight venricular contimc-
tile function, Blood Backs wp ano the vght atwm and inte
the peripheral circulation.

* Sydodic dygfunction: leltvenincle cun's pomp enough Blood o

1o the u}\lrj:ﬁl‘ circubstion during svaole: the gjection fraction

falts Blood backs up into the pulimonary circulition, pressure

rses in/the pulmonary vesnous ssstem, and cardhiac g falls,

Dhigsiadic dvifunction: left vemricle can’t relae and G111 dorng

diastole. The stroke voliome alls,

nr coniractile

lesewd Bisnehis tape benis the:

Al causes of heart filore evenully reduce cardiane o pre
and migger compensatory mechanisms thist improve cardine
ot at the expens: of increased ventrcalar work.

-

Increased svmpathenc actiat cnhances peripheral vasen-
Lar pesistance, contractility, heare rate, and venous retiem,
T alses pesarics Blood (Bow oo thie Kidneys, canstng them 1
secrete renin, which, in . convens anpiolensinogen Lo
angiotensin 1 to angiotensin 11— a potent vasoconsiricior,
Angintensin causes the adrenal cortex o relense alidosie.
poner, lesekinng vo s wnd woater retention and an inorese
in cireukaning blood solinme. 10 e renal meckanism paersists
unchecked, i can ageravate heart Gilure.
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Ll

* The increase in cnd-dinstolic venuricular volume causes:
inereased siroke work and: volume during nml.r:_mllﬂn...
siretching eardiac muscle fibers. The muscle hecomes
stvetehed Beyvond optimm lmiis and contracility deelines.

In heart Guilure, the I:II;)I;I:\.‘ |;|11'n|.ltr.l:'$ cntllﬂt‘l'l‘!'glttﬂlﬂf}' suil
stances (prostaglandins, sirial narivretic factor, and brain
natnuretic peptide [BNP]) w reduce the negative effects of
volume overload and vasoconsiriclion,

When blood volume increases in the veniricles, the heark
nkes these compensiions:

*  Shorl-term: as the end-diastolic fiber length mcreascs,
the veniricular muscle dilates and increases the force af
CONMFACion

Lang-term: venricular hypertrophy inereases the heart mis
cles’ ability 1o conwract and push its yolume of Blood: nto
e cireulation,

With heart failure, compenzation may accur [or Loyt
beelore signs and S BLOIMS dlevelop.

e COMPLICATIONS

| & Pulmonary edemsa
& & Al
.

Decreased perfusion w major crgans

Signs and Symptoms

1 heasjiniea, o il e, el |.a:L:|:-.‘c't'\|||.n| noc il l|}'-‘||'ﬂ'|{'il
Monproductive cough and crackles

Hemopiysis

Fachveardiag 5. and 5, heart sounds

Cool, pale skin

ed Heart Faillure

Jugular vein disvention

Hepatojuzular reflux and hepatomegaly
*  Right upper quadiant pain

Anorexi
* Weigl

Tthness, ancd

LI ETRR

i, edema, ascites, or anasarca
& Dwspnea, orthopnes, and paroxysmal noctarnal dyspnea

Diagnostic Test Results

& (lhest Xeravs show increased pulmonary viscular markings,
intersitial edema, or plevral elfusion and cardiomegaly.

= ECG shows hvpertrophy, schemic changes, or infare non
el imay also reveal chyeandio and exirasyioles.

* BN assay, o blood test, may show clevated levels.
Eehocardiography reveals el ventnculae hyperirophy, dlilie=
viom, el sbmormal contractilivg. Echio can also show valvalar
ahsppeer nnalitics o mability 1o relax (diastolic dysfunciion).

L}

Piilmomary’ artery moniworing typically shows clevated pul-
momary arery and pulmonary artery wedge pressures
‘Iln.t“-ib]. Ill1 'I.I."Ill.llll'illzlr {']]I‘I‘:Illil"tl:ltii_' p'ﬂﬁlll",‘ III: qul:-,%i.{lﬂd
Faihure, amad vight anral pressure or CVE inright-sided failurne,




* Radionuclide venriculography reveals an ejection fraction
less than 40%; in diastolic dysfunction, the ejection fraction
sy b narimal.

Treatment

*  Treamment of the underlying eause, il known
- J‘\.IIF{EHIL"II&‘ITI-‘:Ur“‘ﬁ'l'tiﬂg CHEVITL inhibitors or ARBs iﬁ:r
patents with left venricular dysfunction}, speafic beta-

TYPES OF HEART FAILURE

Right-sided heart failure
Inistectnee right ventricular contrachlity

Failure of right vendricular pusnpeng ability

Decreased candiac outpul ko lungs

Piand backup into right atrium and peripheral circulation

Weight gain, peripheral edema, engorgement of liver and ather organs

Inferior wena civa

*  Lifestyle modificaions to reduce misk factors

adrenergic blockers (for patien s with left ven tricular dysfune
ton}, diurctics, digoxin, nitrates, morphine, or oxygen
Dobutamine, milrinone, and nesivitide (for refractory HE)

Coronary artery bypass surgery (i0 caused by CAD), angio-
plasty, or heart mransplantation

Placement of prophylactic ICD (with or withont Bivent
pacing) for paticnis with low EF

Left-sided heart failure
Irstiffective belt veninicular contrachiity

Failure of Seft pumiping abty

Deecreased ca/0iac output 1o body

|

Biood backup inta loft atrum amd lungs

Pulmonary congestion, dyspnea, achvity inbolerance

Puimanary edeena and night-sided hiart Rilurg

NORMAL CARDIAC CIRCULATION

Left venbnicls

Chapter & = Cardiovascular Disorders 67



HYPERTENSION

vpertension, an elevation in diastolic or svsiolic hlood

Pressure, o Curs s o major vpes: frimary (idiopathic).
which is the most common, and secondary, which resuls from
remal disease or another identifiable canse, Malignant hvper-
fensicn s a severns, fulminant form of either ivpe.

Causes

Risk Factors for Promary Hypemansion

* Family history

*  Advancing age

= Race (most common in blacks)

= Obesiy

= Tobacco use

= High intake of sodinm or satravcd f

*  Eseesave aleshol consumption

= Sedentary lifesnde and siress

Cavses of Secondary Hypamensic

* Excessrenin

* Alincral deficiencics (calciwm, potssium, and magnesium)

= Diabetes mellis

* Uparctamon of the aoria

*  Remal ancry stenosis or parcochyvmal disease

= Prarn famor, :il.l.l.u!.- :;11:'-._'.:.\. and lead i jurs

% Pheochromocyioma, Coshing's syodrome, and hyperalido-
SIEFOTIATT

*  Theroid. pituitary, or pacathyvroied doduncion

-

Hormonal contraceptives, cocsii
thete stinmlants, monoanine o
l}m:inr. calrogen n-|r|.u ement therm
antEnilammatosy deones

* Preguancs

1 oalfa, sympa-
libitors aken with

i el ponsteraidal

Pathophysiology

Arterial blood presae §s o product of wial peripheral resis-
mnee and cardine (ETETETTLE Cardiac L is increased by con-
ditdon: that increase heart e o stroke volume, oF both,
Periphieral retistinee s imcreased by Bcrors that increse biood
viseosty o reduce thie Tumen siae of vessels.

Seweral mechanisms may lead o hvperiension, incleding:

Cannse of p'ri“mri h'!.]u‘rll,‘ll\lll::lll s largely unkiown but sev-
eral mechanisms that man fead wo HTN arc idenificd below:

& ghanges in the areiiolar bed causing incressed peripheral

wass ular resistance

& abnorinally mcreased 1wne m the sanpathctic nervoms s
tern thal originates in e GaomOLor SYsten Coniers, Cilising
mereased periphena] vascular resisance

*  increased bloosd volume resalting from renal or hot maesial
dysfuncion

= arveriolar thickening caused by genetic Gcors, Teading s
increased periphiensl viscular resistange
-

abmormal renin releise, ll.'\llllinll.; i thie Formmataoen of ;“quq._

tersin I and aldosterone, which constricts e areriole and
inereses Tlood volime.

Prodonged by pertension increases the workload of the hean
s pesistance e lelt ventricular cjeciion increases. To increase

68 Partll = Ducrders

contractile force, the kel ventriele yperirophies, raising the:

oxvien demand and worklowd of the heart,

The p;“'lu ||_:h:w.i1,1-|1,1:|.:'}' of see rll:l'.u'}' h}.‘ih.‘l"l{'lﬂil:!l! 15 "—‘]:“Ed.

1o the underiving disease or medication.

COMPLICATIONS
! o Siroke
= Alvacardial infarction

ﬂ & Heart failure

= Arrhyikhamias
Retimopathy
Enceplulopatlyy

= Renal Gahare

Signs and Symptoms

Generally prodices no sympioms
Serial Mood pressure veadings classily hyperiension:
& Prebyvpertension: Systolic blood pressure gredtor 1han

120 mam Hg bt less than 140 mom Hg or dinsiolic Il
pressute greater than S0 mm B b fess (i S8 mm Hg

#  Siage 1 hyperension: Svstolic blood presure gresier than
139 mum Bl basp less than 160 mm Hg or dizstolic Bladd
pressure greater than 8% mm Hig but less than 100 mm Hg

®

Stage 2 hypenension: Systolic blood pressure gresier
thian 1589 mm Hg or dissiolic blood pressure greatertiam
98 mm Heg

Treaument for HTN should begin based on the following
sclelines (JNC-S guidelines):

Lieneral populanon greater than 100,/ 50 g Hg

Population greater than 60 years old greater than 150,90
mim Flg

Diabetics vegardless of age greater than 1407790 min Hg

Cecipital headache

Epistacis possibly due to vaseular imvolvemeint

Bruits {remal artery bruis prescnn if renal artery stenosis is
thie coiese )

Drizziness, confusion, and Gtigue

®  Blurry vision

" Moariuria

®  Edema

Diagnostic Test Results

L]

seril Mood Pressure. measurements showy elevation., Must
Brer clevated on two separate visits for diagnosis of FITHN.

*  Urinalysiz shows proicin, casts, red Dood cells, or white: blood
cells, sugpesting renal disense: presence of catecholamines asso-
cited with phicochromaooytoma; or glucose, sugresting dinbetes,
el tlll'llli'ﬂl'}' riveals eleviied blood vren nitrug{n and
catinine levels sugpestive of renal disease or hypo-
kalemia indicating adrenal dysfinction.

Exeretory urography may revesl renal .'l.tﬂl-pll_?. il i ling
chromie renal discase,

EOG deiects lel venirnicubar hyperirophy or ischiemia,

Chest Moo show cardiomegaly,

Echocardiography reveals lefe venavicnlar hyperropliy,
which indicares tirget organ dmagre.

Renal ulirasonnd identilies venal arery sienosis,




Treatment * Dibretics

. Aﬂﬁiﬂh‘!l—isim,‘tmn s
* Alphaseceptor aganists O
. Bﬂ‘-‘l'.-'.l-m.tlrc"i_-rgi.b blockers

Cooal is 1o avedd tanget organ damage and com plicitions,

* Tremment of underlying canse if secondary HTH
*  Lifestyle modifications w reduce risk faclors

BLOOD VESSEL DAMAGE IN HYPERTENSION

Increased intra-arterial
pressure damages the
endothelium.

Angiotensin Il induces
endothelial wall con-
traction, allowin
plasma to leak through
interendathelial spaces.

Plasma constituents
depasited in the vessel
wall cause medial necrosis.
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MITRAL VALVE PROLAPSE

itral valve profapse is also called sysalic efick-murmar syn-
Jmmr:mtiﬁnpm wiitrnd vedew syidorn, 108 probably a con-
genital abnormalie.

Causes

* Auosomal dominant inhentimoe

* [Inherited connective tssue disorders, such as Marfan
syndrome, Ehlers-Danlos syndrome, and  osteogenesis
imperiecia

* Cenctic or environmental mterruption of valve ([rt‘clnp—
ment dunng week 5 or 6 of gestation

Pathophysiology

The cusps of the mitral valve are enlarged, thickemed, and scal-
loped, possibly secondary 1o collagen abnormalities. The chor-
dae tendineas may be longer thian usual, allowing the clisps 1o
stretch upwand,

COMPLICATIONS
' *  Mital regurgitation
L4 ]tl..ri."L I.’-'ll.- 1'Iir!|.": :I:Ii.lill.IL

= Arrhvihmias

Signs and Sympioms

Comim:
Late svsiolic regurgitant o
Midesiolic elick

Palpiturions, archvthmies, and tachyoardia
Light-headedness ar sunes
Fatigue, especially in th
Dysponea and hyvperventilavon

Chest thghiness and atrpical ches: pain
Anxicey; panic attncks, and depr

.!'I- 'FH “lll.'.:I. 5% N0y A a'l'.lll

Fivings lethsrey: wiesiknies

STal ]
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CLINICAL TIP

The high incidence of mital valve profapse (3%
W B of :||:l1|115s]- SISl thar i iy T= :I'Iﬂl"m’l
variant, It ocours more often in women thin in
e Although severe sequelae may occur {such
as ruptured chordae tendineae, ventricular fik
ure, emboli, bacterial endocardis, and sudden
cleathl, 11:|ﬂr1:||i1,1_.-' el rltl::l1'|::l-ldi|}' are low, Most
affected persons expericnee no physical limita-
tions. The psychological effects of the diagnosis
may be more dizabling than the discase process
el

Diagnostic Test Resulis

= Echocardiography reveals mivral valve prolapse witly or withe
ol mmitral i |[|1|:'ir|u_:.-'.

* ECG (resting and exercise) is usaally nocmal bue moy show
atmial or ventricular arthyvehmin.

= Haolter monit detects arclivilhmias,

Treatment

*  Corresponds wo degree of mitral regurgitation

& In the presence of regurgitation, antibiotic |b|:l|j|!l}'|i“€i-‘|
Lelore immsive procedures 1o prevent infective endocarditis
{eonsidered moderane risk Tor SBE)

*  Beuvadrenergic blockers

= Measures 1o prevent hypovolemia, such as avoidance of
diuretics, because hypervolena can decrease ventricular
volume, thereby increasing stress on the prolapsed mitral
valvie

=

surgical repair or wvilve replacement with severc mieral
Tegugialion



VALVE POSITION IN MITRAL VALVE PROLAPSE

Cross section of left ventricle

a -‘._ I.r_ " . 1
Anrtic valve ¥ b
< B . - ) - i Prolapsed vaive (chosed)
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MYOCARDIAL INFARCTION

n ML & form of acute coronary smdrome, reduced blood flow
through one or Mone coronary arterics initaes myocardial isch-
emin and necrosis (Sec also Coronany ariery disense.” poge GIL)

Causes

= Thrombrosis
*  Coromary arery sienosis O spusm

Predisposing Risk Factors

Familv history of heart disease

Atheroscleross, hvperiension, diabetes mellins, and olbesitye
Elesvaned serum h’igl:_\fcrbd.c. ioial eholesierol, and LDL levels
Excessive intake of saturted fas, carbohvdmies, or salt
Sedentary lfesivle and whaceo smoking

Drug use, eipecially cocaine and ampheiamines

Pathophysiology

I coronay afiery occlusion cateses proloniged ischemin, lasting
longer than 30 1o 45 minutes, irreversithle myvocardial cell o
ape and miscle death occur, Nonocchive coronary atheromas
can rupture and catse thrombos or emboli comsing complewe
nochon of coronary artery ad

Ooclusion of the circunifiex
canses o laneral wall infarci
ingr branch of the left cor an anterior wall miGretion.
True posterior o mienion wall mbarctiens generally result lrom
ocelision of the right coronary anery or ane of i branches

Right ventriculu
TNy artery occlousion. « ac
may cause right-sicled hean
ral) ML e damage exiends through all mvocardial bvers;
in non=STlevation (subendocandial I diamage occiirs only
in the innermost and, possibly. the middle Bovers.

Al infarcts e s conral area of neciosis surrounded by
arca of potentialb vable bnposic injury wiich mav be silvaped
i circulatton is restored or may progress o necrosis. The sone
of Injury i surtounded by vinbile Bchemie tisae,

The infarcted mvocardial cells relesse cardiae eneanes and
profeins. Within 24 hours, the infarcted muscle becomes edem-
ks andd n‘:l.l'llll- ~ Piring the mexy several dav &, 11'|.||n.l::||::.||:-\
anfiltrate the necrotic area and begin 1o femove necrotic cells,
thinniog the veniscular wall. Sco formaiion begins by thie 3rd
wech after ML by the 6th week. sear tissue is well eatalblished.

The scar tissue tho forms oo the necrotie ares mlnbiss con-
tractiling Compensaory mechanisns iy to maintain cardiag

oantpit. Ventnculo difaiion may also ocour in o process called
remodeling. ME may cause reduced contractiling with almor-
mial wall motion. altered left ventricular complianee, reduced
stroke soldume, roduced cpection fraction
wicular end-diasiolic presune,

ArCE

hoof the lefi coronary artery

| FREE & I'II|'\I|.'|I'.I\.' TLC TOF ill’“l’.‘"il'

vibiene can also result v right coro-

¢ infarctions, and
ure. In ST-eleation (transmu-

and elesaied lelt ven-

COMPLICATIONS

= Archyvthnias

- l::il.!‘d'll}gvni.:‘ shisck
*  Heary failure

* Valve problems

72 Parill = Disorgers

Signs and Symptoms

= Persistent. crushing subsiernal chest pain that may radiate
o e Jeft arm, jaw, neck, or shoulder blades

& ool exirerninees, |:||'|',5|}i.|.-.11i1'r|.|, 'ulx'll:hlu'.. and restlesaness
#  Shoriness of breath

= Fatigue and weakiess

®  Nansen and vomining

8

Jugukar vein distention

CLINICAL TIP

Signs and svmptoms of M1 in women miay be dif
ferent ar less noticeable than M1 in men and may
include abdominal |r:|i|'| or “heartburn.” back
i, jaw or teeth discomiort, shormness of breath,
clammy skin, Iigtn—hc,ulcthwn. and unusual of
unexplained Gigue.

Diagnostic Test Results

fal L 2-leaxd 20 oy veveal STsegment ih'iﬁi'-ﬂ-i' b o el
vition. An ECG also identifies the loeaton of MI, arrhyth-
mias, hvperrophy, and pericardius, (Non=-Chwive BRI E
ol have any ECG changes. )

Serial cardiae enzymes and proteins show a chiragieristic
rise mnd fall — specifically, CE-MB, the proteins troponin
I and I, ancd myvoglobin, Troponi
cardiag damage.

Complete blood count ar
white Bload eell con

is thie moest sensitve o

| other Wood tess show elevated
, Coreactive protein level, ancd erythro-
ovie sedimentation rate due to inflam W

Blood chemistry shows increased glucose levels following
the release of catechokimimes,

Echi |4,".11r|i1|:,1_|.';|pl11.' shows ventricular wall motion abnrormal-

ities andd detects sepral o papillary muscle rupture.

= (i ri Fnilure or cardiomegaly,
Mo lear imaging scanning identifies areas of infarction and

vihile mascle cclls.

A1 Xeravs shos lef-siclecd

Cardine catheterizanon wlenthes the involved COTOnEry

artery and provides information on ventricular function
amed volumes within the heart.

Treatment

Croarl of treatment 1s (o Intervene 1o prevent permanent dam-
agee 1o mvocardiam, Time is muscle.

* Assessmient of patients with chest pain i the emergency
departmaent within 10 minues of symiptom aiset

& Orxvyren

* Mitroglveerin
& Marphi

& Aspirin

-

Caontimeonts cirdi

= LN hlwisolviic therapy i primary coronary intervention
ot available

Clveaprotein W/ recepror blockers

* LY. heparin




® Percutaneous wansluminal coroniry angioplasiy with or * Betradrenergic blockers, AngioICnsin-converting enavme
withoue stent placement inhibitors, and magnesium sulface

= Awopine, lidocaine, ranseulancous pacing patches or 4
transvenous pacemaker, a defibrillator, and epinephrine

TISSUE DESTRUCTION IN MYOCARDIAL INFARCTION

Supetion vend cava = Arch of aorta

Pulmonary trunk
Right zirium —

Ledt atrium
Faghtl coronary arfery - ==
Circumflen branch of left
coronary arlery ——

Papsiiary muscle

Left anterior descanding artery

Damaged muscie feoem
iyocardial intanction

Zones of myocardial infarction
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MYOCARDITIS

vocarditis is focal or diffuse inflammation of the candiac
muscle {myvocardium). It may be acute or chromic and

can occur al any age. ln many cases. myocarditis cavses nei-
ther specific cardiovizcular svmploms nor clectrocardiogram

abnormalities, and recovery is u

sually spemancous withont

resicdual defects.

Causes

LI B

Infections: viral, bacrerial. parasitic-prowoeoan, {ungal, or
helminthie (such as trichinosis)

Hypersensitive immune reactions, such as acute rhewmatic
fever or postcardiotomy symdrome

Radiation thempy or chemotherapestic agents

Toxins, such as lead, chemicals, or cocaine

Chronic aleoholism

Svatemic autcammune disorders, such as systemie lupus ery-
thematosus and sarcoidosis

Pathophysiology

Deomage to the myocardinm ocenrs when an infectious organ-
st triggers an muolimmuone, collulan or humoral reaction:

nomnicciions o

aunes can bead to pooaie it lamemation. In either

case. the resulting inflammation may lead w hvpenrophy,

fibrosis, and inilammaton
conductkon asten. The heann m
1y i reduced. The heart o
atiid [.l-l.npl::l':nl heisiers EI.'._,.H'-\- PRuEy Slevelon

il.'.'u |l: l!:l' II'."-'i-'..(i-'Ii.'.'ﬂ:I'l aI.I'I':I

eakeny, and contractil-

ioatle boecomes flabby and dilated,

-

COMPLICATIONS

(R s LE ]
L ’

Returrence ol mmvocarditis

= Chromic valvilis

& Acrhyithmas

*  Thromboembolis

Signs and Symptoms

Fatgwe, dvspaiea and’ palpitaticns

Feves

Chest pedn or mild, continuous pressure or soresess in the
chiest

Tuchveandiaand 5. and 5 gallops

Murmur af mital insulficiency and pencardial fricion b
Righi-sided and leftsided heart failure Gugube vein disten-
tion. dvspriea, edema. pulmonary congestion, persistent
Tever with resting or exertiomal h}: ardia rli;-.r..;:..i:.u::;ir,n-
ae v the degree of fever, and supraventricubar ol ventric
ular arrhvibimios)
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CLINICALTIP

To ausculiate for a pericandial friction rul, have
the patient sit upright, lean forware, and exhale.
Listen over the third intercostal space on the feft
sigle of the chest, A |;u,~|-i.r:|u'li-.|i rub haza :l!.:l"“t'lﬂ:h]:-
rubbing quality. IF you suspect a rub and have
difficulty hearing one, have the patient hold his
breath.

Diagnostic Test Results

L]

Mood testing shows elevaied levels of creatine kinase (CK)
CHE-MB, wroponin [, roponin T, aspartate aminotransferase,
and lactate dehvdrogenase: Also, inflammation and infec
tion canse elevated white blood cell count and erythrocyte
scdlimentation rate.

Antibody titers are elevated, such as antistrepiolys (=LY Her,
in rheumatic fever,

Elecirocardiogram illustrates diffise STaegment and Twave
abnormalities, conduction defects (prolonged PR innerval,
bundle-bmnch block, or ¢ HIIIE:III:'I.I:: heart block), sl pHRIETE
wricular archythimias, and ventricular exirasysioles.

Chest Xerays show an enlanged heart and pulmonay wisc
lsr congestion,

Echocardiography demonsirales some left ventricular
dvalinetion.
Radionuclide scam

g identifies inflammatory and necrotic
changes characteristic of myocanding.

Laboratory cultures of stool, throat, and other body Auids
ideneily bacterial or viral swses of infection.
Endomyocardial biopsy shows damaged mycecardial tissue
and inflammation,

featment

Mo treavment for bemgn scll-limitng discase
Antilsiotics

Antipyretics

Restcied actavity

supplemental oxvgen therapy

Sodivum restriction and diuretics
.-";ul.::iulg'l|\i|1~|;'r)||.n. l,'r!lug IEVINE mhibators
Bewa-adrenergic blockers

[iigaxin

Antiarrhvihmic drogssuch s gqui
Temporary pacemaker

Anticoagu

fine or procainamide

Corucosteroids and immunosuppressants
Cardize assist devices or Bieart iransplanaion



TISSUE CHANGES IN MYOCARDITIS

Mormal heart wall

Irllamed myocasdium
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PERICARDITIS

Pcl"inniilis is inflammation of the percardinm — the fibvo-
serops aac that envelops, supports, and protects the Bear,
Acute pericarditis can be fibrinous or effusive, with purue
lent. serons, or hemorthagic exudie. Chronic consirictive
pericanditis is charmcrericed v dense fibrons pericandial thick-
enimy. The prognosis depends on: the underlving cause bt is
generally good in acute pericar

FLRERRCRT T ] o

5, unless consin

Causes

Bacterial, fungal, orviral infeciion
el

High-tlose radianon o the chest
Lremia

Hypersensativity or iaoimmune disease
Previonis carcdiac inju

v, such as ML s, or surgery
i posteardiotomy sndramel
Irugs. such as hvdmalazine or procainamicde

®  Jlaspattic Ewctors
= AGrEC e urvm
* AMuxedeina

AGE ALERT

Pertcarditis mast comamaon by aflects men mes 20

Pathophysiclogy

Percarchial vssue dun
reledses chemical mie
dins. hisuimines. bradvkinins
rounding tissue, therels
Friction accurs os thie in jal kyers: rub insg
cach other Hiswmnines and other chemieal mediaioes diliae
wesxols and tnereise Vo] perme Tt Vesse]l walls then leak
fluicly and protein Gncleding fbrinogen | into tssaes, cansing
extracellolar edemi. Macrophages already prosent in the ris
sue bogin to phagooviioe the invading bacteriand are jomed
b nentrophils and monocodes, After several daws, the arca fills
with an exudate composed of necronic tissue and dead and
avingg hadieria

hacterin or olher sabstnmoes

il fear
i indhummation (prostaglon-

SATEL Serreilosmire JENtae |]II' L1l
LRRAAELAT T

e i lmaory Process

neutrophils, sl macrophages, 1 the case of
penicarditis an’t mdection, the exudite mew be serons (as with
stoizmne discese) o hemorthagic (as seen with trmuma or
sapperyy. Evenmally, the contents of the caviey autalvee and are
-,-,r.nl.l'l.uilg. roeabisorhed e Dealibhy tissage,

Chronie consiictive peocardins develops i e elironic o
recurrent pericanditis makes the pericardinm thick and saiff,
encasng the heart s <l shiell and preventing proper Gilling
daring diastole. Consequently, lelt- and righisside Dlling pres-
stifes rise ds stroke solome and codiac oo Gl

COMPLICATIONS

* Pericardial cilusion

* i ampaonade
® Shuwk
* Cardiovascubar collijne
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Signs and Symptoms

*  Pericandianl fction b

*  Sharp and {commonbe) sudden pain, uswally staning over the
stermum and radiating vo the neck, shioulde

®  Shallew, rapid respications

& Aild fover

*  Dvspoes, orthopoe, and ehveardin

= Fleant Gilere

o Mulfled. disuns heart soinds (iCeffusion present)
& Pallon, cl

akin, hypiension, pulsus paradoxes, jugulan
vein distention — indicates t'.1'|11|:||n||:1|11.'

*  Possible progression wocardiovasoular collapse

#  Fluid retention, ascines, and hepair

*  Pericardial knock in carly diastole along the ledcsoer 1l o=
der produced by resiriced ve ricubar Alling

.

Kussmaul’s sign (increased jugular vein distention on inspi-
Fakioan 1.':11|-4,:1|. I restrcted |:i;r;|:ll-.-\.i|t|l::1| ““il:;_"!l

CLIMICAL TIP

The I.iilil1 in [en wearditis is commanly |!'|I'|Il'ili':=
e inercasing with deep mspiraion: and  decreas

?ﬁE ing when the patient sits up and leans fo 'h':'-r!_L

— pulling the heary away [rom the dinphiragmate

pleurae of the hings,

Diagnostic Test Results

¢ Twehedead ECG reveals dilfuse STsegment elevation in the
Timb leads and most Jored ordial leads that veflect ihe inflam-
matory process, Downsloping PR scgments: and upright
T wives are present in most leads. QRS segments may be
diminishied when pericarndial effusion exists. Archythmias,
sivch as ateil Bibrltaton and sines archythmias; m.

Ay aCour
In chronic conswrictive pericarditis, there may be lowsvoltge:
ORS complexes, Twave inversion or (ancning, and P mivral
{vadde 1" waves) in leads 1, 10, and Ve,

Plood esting reveals an ele

aned ervihrocyie sedimentation
b a5 a resalt of e inflammatory procisss and a normal
or elevated white bloodd cell coung, cspecially in infectious
pericardinis, Coreactive protein may be elevated.

*  Blood cultures identify an infectious cause.

= Antisireptohsin-0 tiers are positive i pericandins s caused
by rhievimatic fever,

® Purificd protein dervative skin tesis are positive il pericardi-
tis is cansed] by mberculoss

* Echocardiography shows an echo-free space between the
ventricular wall and the pericardinm and reduced pamping
acticn ol the hean,

* Chest Xerays show an enlarged cardiae sithauette with
water hottle shape cansed T Hhiid acommulation i plearal
1'|I||\5EJII i'\ llli'“!lll.

& Chest or heart magnetic resonance imaging shows enlarge-
aemnt ol il Bt anud signs of inflammeation.

Treatment

# Pheel voest s long as fover aned pain persise
* Treaument of the Rerlving cause, if it can b identilied




*  Nonsteroical antiindlammatory drups and corticosteraids = Diurctcs
* Antibacterml, anufungal, or antivical therapy *  Pericardioceniesis
* Partial or tnal pericardectomy

TISSUE CHANGES IMN PERICARDITIS

Mormal heart wall

Paricarditis

Infamed parietal pericardium
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RAYNAUD'S DISEASE

avmaud’s dizease 15 one of several primary disordess char-
terized by episodic spasms of the small penipheral arcr-
ies and arerioles, precipitated by exposune to cold or siress,
This condition oocurs bilaerally and aaually affects the hands
or, less often, the feet. It's benign, requires no specific reat-
meiil and has no serious sequelae. Raonond's phenomenn, how-
ever, is secondary o anv of several connective disorders — such
as scleraderma, systemic upus ervthematosus, or polymyosi-
tis — and progresses wo ischemin, gangrene, and ampuatition.
Distinguishing berween the two disorders is difficult becise
T pﬂlitﬂh :#pm‘it-l'lte kel AP af “.il}'l'l:l'l.lt‘l.lﬁ dizenze
for several vears and then develop overt connective tssae dis-
ease, especially soleroderma.

AGE ALERT
Basmand's disease 15 most prevalent in females,
particularly between pubery and age 40,

Causes

Uinknown: Emily hiswory o risk facior

tobd arthrins, sysicmie
* Pulmaonary hvperiension
* Thoracic ontler ssmdroms
* Arnerial ooclusive disesae
* Mwxedema
-

.

Trauma

Serum sickness

Exposure to heavy metils

- Lﬂng-lt“'ltll EXpOsure 10 cold,
Ay operanng o fackham
fas in tvpists sned planiss)

x.ﬁ-l,nlnz'_-' machinery (such

vor pressure 1o the ingenips

Pathophysiclogy

Favnand’s discise is a ssmdrome of episodic constriction of the
arterioles and arieries of the exireminics, reselting in pallor
anel ovinosis of the Rngers and 1oes. Severl mechanisms K
account for the reduced digiad bleod (Tow, including:

= intrinsic vascular wall hyperacivity to cold
* neremsed vasomodor one due to ssmpathetic stimulaion

78 Panll = Disordars

antigenantibody immune response (most likely beciuse
abnormal immunologic iest resulis accompany Raynad's
phenomenan).

COMPLICATIONS

= Jachemin

L E_L'.l.um e

Signs and Symptoms

¢ Bilateral blanching (pallor) of the fingers afior exposire W0
cold or siress:
*  Vasoconstricton o vasospasm reduces bloodd Tlow.
= Cyanosis cansed by increased ORYECn Cxi (LTI fl::ﬁ-ll.ti.
Trom sluggish Blood flow,
* Spasm resolves, and fingers arn red {rubor) as hlood
rusthes back into the anenoles,
* Cold and numbness
4 Throbhing, aching pain, swelling, and tngling
L]

Traphic changes (asa result of ischemia), such s sl revcling-
h'|1_|.. ulceranons, or chronic i myc i

Diagnostic Test Results

Antimuclear antibody (ANA) tler idemifics auoimmine
ditcase as an underlving cause of Raynaued s phenom-
cnon; further esis must be performed if the ANA (o
1% Ihl‘!ll'l".:'.

* Doppler ulirasonography. shows reduced Blood Do il thie
svimpiois result from arterial occlusive discase

Treatment

Avonding inggers, such as cold, and mechanical or chemical
inury

& Smoking cessation and svokdonce of decongestants amel caf=
leine w reduce vastconstiction

#  Calciom channel blockers, such as nifedipine, diltiazem,
sl nicardipine

= Alphasadrencrgic blockers, such as phenoxybenzamine or
Teserpine

o Biofecdback and relaxation exercises 1o recduce suress and
umnprove circulation

"

I“i:l:ll]“.'l.' It ll:l.l.'!u' ORI G pl.l.till'il,'ﬂ'l



PROGRESSIVE VASCULAR CHANGES

Pallor due te decreased or absent blood flow

Rubor due to excessive hyperemia resulting
from reactive vasodilation

Cyanosis due te capillary dilation



RHEUMATIC HEART DISEASE

svstemic inflanmatory disease of ool acute rheu-
matc fever develops afier infection of the upper respiriory
wractwith group A beta-hemobtic srepiococc
the heart, joints, contral nepvous svstem, ski
tissues and commonby recurs. Rhieumatic heart discase relers o
the candiac manifestations of thenmatic fever and inchdes pan-
cardhitis during the carly acute phiase and chromic vilvalkare disease
Iater. Cardiae involvemment develops in up wo 50% of patients.
Rheumatic fever tends o run in Comilics, lending SUP[RATE 10
the existence of genetic predisposstion. Environmental Getors
also seem Lo be significant in the development of the disorder,

Iv miin

nvnalves
anel subcutancons

Causes

Rheumanc fever is cansed by group A bouvhemalyviic siropo-
coccal pharyvagitis,

Rhenmmanc fever appears 1o be a hvpersensitivity reaction 1o
a group A beurhemolyviic sireprocoocal infection. Becnise fow
pErsons (3% ) with strepiococcal infections contract rhictmatic
fever, altered host resistince st be involved in s develop-
et OF FeCUrTenoe.

Pathophysiology

The .|||tig-|'r|-. 1 L et e % afre [lCOCT i bl 1o Feceplors m the
hear, muscle, brain: and ssauadal jmnis causimg an antoim-
mmne response. Beoanise reris of the Streptococous are
simibar Wosonie antizens of the body s o oo
atmck healihy hody cells

Cardliti= may alfect the endocard:

ardhum, myvocardiim. or pori-
cardiim during the carly acute phase

AT LEALS S -:I.tl'lh TGy

r COMPLICATIONS

- ‘. 1I.i1 g '|.||'--'u|.|1 |l||'"\.'a:'

Fericardit
*  Pericardial elfisdon

Signs and Symptoms

Poliarthntis o migraiory julng pain

Ervthena marginatim

Subcutaneous nodules

Chaarea

Sureptococcal infection a few dins o G weeks before snwet
of svmptoans

Fover

Mew o worsening it or aorhe i
Pericandial friction ruk

Chest paiin. cominonly pleiniti

Dhspnea, tachypnea, nonproducive cough, bibasilar crack
Tes, anel edema

Diagnostic Test Results

- D“ﬂﬁﬂ LUTER TRTITE Ph'-ﬂl-". H.II'I11.1:]I.'l|.' bl coriing reveals an
elevited white Blood cell comum and an elevated erahiroone
sedimentation e,

*  Hemoglobin and hematoont ane decreased Tecanse of sups

_ pressed ervthropoiesis dusing inflamnation,
*  Creadtive pavtein bs positivoe especially diving the aoue |

80 Part “ - Dim:dg-_ri

* Copdine coevme levels are inereased in severe cardins

= Angistrepiolvsin ter s elevated i 5% of paticnis within
2 manthsof onset,

= Throat culiures show the presence of group A beta-hemobaic
streploceccs: however, they v g in sn imbers.

#  ECG shows a prolonged PRanterval.

*  CChest Xeraws shiow normal hearce siee or n.iu1‘(l'tl::lllli.-'ﬂ'-'l|-‘_-'. P’Eﬁ'
cardinl elfusiomn, or heart Bilure,

*  Echocardiograply deicers valvular damage and pericardial
effusion, memsures chamber size, and provides information
an ventricube lunciion.

-

Cardiac cathererization provides information on valvular
dimnage and lef veninoular function,

CLINICAL TIP

Jomes Criteria [or dimgnosis requine cither two

miajor criteria or one major critecien and wo

M TR, !J'I'n‘.- evidence ol a |:r::\'i-=l.h griagr A SInCpe

tococcal inlection,

®  Charditis

# Migraiory joint pain

= Svdenhom’s cliorea

*  Subcuianecous nogdules, I.IhLI:l“:i' near tendons or 1hl|l-:-' ]IIHl'l'li5'
nences of joints, especially the elbows, knuckles, wrists, and
knees

*  Ervihema mirginaiim.

* Fever

* Arthnilgia

.

"1!:'\'-“('1' e I?hi!‘-l.' Feachaiils
* PProflonged PR interval

Treatment

*  Promp treatment of all groupA beehemaolytic strepiococcal
pharyangitis sith ol penicill;
G erythromnvein bor pa
& Salievianes

' Woor LML bensuhine e cillin
s with penicillin hypersensitivity

" Corticosteroids
= Sirict bed rest for about 5 weeks
= Sodlinm IH‘\ltit't'i1111. i li.l!l.!.,'|1'\illul1,HIH.!'I.'liltk: rl'l.J.'!.'li'll.‘ -Il'lhi-bll-
s, dligoxin, and divretics
* Corrective surgery, such as commissuroiony, valvaloplasty,
or valve replcement for severe mitral o aontic vabhalar dys-
Fumetiom thiat canses pervsistent hean filure
* Secomdary prevention of rheumatie fever, which !:H."HIHIE
alter the acute ase subsides;
& montlily LM fnjections of penicillin G benzathine or
chinily eloses of oral penmicillin ¥V or sulfadiagine
& contimued reatmdent, us for an least 5 vears or until
age 21 whichever i longer
.

Praghvlecue aoiibioncs for dental work and other invasive
o surgial procedores (in the presence of valve disorders
vy, Blieumatic Tever withom valve disease does inerease
the visk of SBE Beyond the general papil




SEQUELAE OF RHEUMATIC HEART DISEASE

Aorta—

i Pulmonay frunk
Superior vera cava S

Agrhic vaive ~——.

= Chronic vakustis or

insufficiency dua to
vegetalions

Mitrad v, = -
Lett veniricle

Right atrigim —— i i\:

Tricuspid vahg ——— i

Right vendnclie
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Shd-ck is a clinical smdmome that leads wo reduced perfusion
Y of tissues and organs and organ filure. Shock can be classi-
fied into three categornies: distributive (nearogenic and seprich,
cardiogenic. and hypovolemic.

Causes
Neprogenic Shock

= Spinal cord injury and spinal ancsthesia
* Vasomotor center depresion

* Severe pain

= AMedications

= Hypoghoemia

Sepuc Shock

*  Caamenegaive bacteria and gram-positive bacteria
* \iruses, fungi, nckensiae, parasites, veast, protozoa, and
mseahacieria

* ML most common canse

* Heant miluwre and cardiomyopathy

® Pericardial !.|.|11p:-I|.'.l'.|.'

* Pulmonary embolism

*  Blogd Joss [trost cominei calise

® G futd losz, rendl loss, and flald shills causing severe
dehydration

= Burmns

Pethophysiclogy

sfagres

Each type of shock bas thiee
Comnfarnigtiory i

R faal prrossaire arel Tissie ||-|.'I‘-
fusion fall. compematory mechaniams are activated w main-

min cardiac oumput and perfusion 1o ithe heart and brain. As
the baroreceptors in the carotid sinus and sorte arch sense a
d"}P i“ hil'ﬂ'.ll! r.lll"\'al_lrl."., l"p;l!l'!li!‘ illl."' al.lil; EIrJI{'riirll!]ﬂlllﬂll' AL
secreted 16 inerease periphoral resistance. Blood pressure, and
mvocardial contractility. Redoced Blood llow 1w the Kidney acii-
L= 1.|u.- I'L'“:Ih"ﬂIlg.llfilI.'Il'i;i'l-ﬂlll.l.tihl.l'iIH.IE BAYRLeT, E.ulhil:g s
constriction and scdivm and waker retention.

Progressive stage When compensatory mechanisms can't
maintain cardie outpul, tissues become hypoxic, Cells switeh
1o anacrobic metabolism and Tucte acid accomulates, prodise-
ing metbolc scidosis. Tissue hyvpoxia promotes the releass
of endothehal mediators, leading w venous pooling and
increased capallary permeabilite, Stugish blood (low e
the risk of disseminated inravasoular coagulinion (DIC),

Frveveriible (refracton) stage: Inadequate perfusion damages
cell membranes, wsosomal cosymes are released, and eoergy
stores are depleted, beading 1o cell death. Lactic ackd continues
to accumulate, increasing capillary permeabiliny and the maove-
ment of fuid out of the vascular space, further contribuiting
o hvpotension. Perfusion o the coronary arteries is vedoced,
causing mvecardial depression and a furtier reduction in car-
diae outpur. Cireulatory Bilure and respiratory Bilure occour.

82 Panll » Disorgers
d ..I'\- “.. -

COMPLICATIONS

* Kidney or brain damage {cardiogenic anl
hyvpovalemich

®  Liver damage {cardiogenic)

Respiratory or cardiae failure (sepric) inall

vpeex of shock

Signs and Symptoms

emm e neat %
Lompansatory

s Tachyeurdia, bonnding pulse, and tachypnea
®  Reduced urinary capuit

*  Cool, pale skin (or wirm, diy skin in septic shoc k)

Progressive Stage

& Hypotension

= Marrowed pulse pressure; weak, mapid, thready puls
*  Cold, clammy skin: evanosis and shallow respirations
Irraversible Hage

*  LUnconscicisness and absent reflexes

«  Rapidly flling blood pressure; weak pulse

M

Sloww, shallow, or Chevne-Stokes respirations

Diagnostic Test Results

*  Hemaoerit is reduced in hemorrhage or elevated in other
vpes of shock caused by hypovalemia.

» Blood, urine. and spuium coliures identily the organism
respansible for septic shock

» Coagulation siudies may detect coagulopathy from DIC.

* Complete blood count reveals increased white hleod cell
count anc eryithrocyie sedimentation e,

s Blood chemistry reveals elevated Blood urea nitrogen and
creatinine levels and clevated serum glucose (in earky stages) -

®  Serum lactle increnses secondary wo anaerobic metabolism.

* Elevated cardine enzymes and prowins indicate M1 as o
cause of cardiogenic shock.

*  Arterial blood gas analysis reveals respiratory alkalosis

& LUring specific HI’E‘I"-"H}' will b elevared in Tesponse o the
elfeets of antidiurenic hormone,

#  Chest Xeravs will be normal in carly stages; pulmonary con-
gestion may be seen in liter stages,

*  ECG may show arrhythmias, ischemic changes, and an M1

= Echocardiography reveals vabailar abnormalities.

Treatment

#  [edentification and weatment of the underlying cause

*  Maintining o patent airway, oxygen and mechanical ventis
lation, and contimuous cardiac |11ﬁ11il.ur'lllg,

* LA [ubels, crvnllofds, colloids, or blood products

MNeurogenic Shock
= Vasopressor drugs

'gl_:p'..'.: Shoack

* Treatment with drotrecogin alfis (Xigris) antibiotics and
inotropic and visopresor drugs



- 'e I 5
Cardiogenic Shock Ventricular assist device

- *  Heary transplanmtion
o [notropic drugs, vasodilators, and divretics .

*  Inira-aertic balloon pump therapy Hypovalemic Shock

* Thrombolytic therapy or COronary artery revascularization

* Pncumatic antishock garment

MULTIORGAN SYSTEM EFFECTS OF SHOCK

Cenira nervos system
detits due 1o byponia

sl organ fal

Immine deficiency

Lactic acidasis

Strisss wicers.

Chapter 6 » Cardiovascular Disorders 83



VALVULAR HEART DISEASE

n vabalar heart discase. three oopes of mechanical diseup-

oS C oo stenosis, or narrowing, of the valve opening
icalled insulhiciency, InCompelence, oF regegilaiion ); mooem-
plete clasiire af the valve: or prolapse of the viboe,

Causes

The canses of vabular hean disease are saried and differ for
cach wpe of valve discader.

Mitral Stenosis

* Rheumanic fever
* Congenital anomalics

Mitral Insufficiancy

*  Rheumatic fever

*  Miwal valve prolapse

& Alvocardial infarction

* Severe leftvenuicubr failure
* Rupinred chordae tenidineae
® Afarfan syndrome

* Rheumatic fover
* Svphilis

Ll IlHH-Hl,'rl.h:.uu.

*  Endocarditis

& Marfmsyndooange

Aortic St

* Congenital
& Bacuspid] aortic valve
* Rheunatic fover

®  Atherosclerosis
Pulmgriz S

* Congenital
*= Bheumatic tever (rare)

Pathophysiology

Pathophvsiolom: of valvular heart disease waries hooording 1o
the valve and the disorder,

el Atemosns: Structucal sbnoramality (ilross, or caloficiion
obstructs blood Bow from thie left atiam 1w e left venmicle
Eeti ateaal solunme and pressure rise, and the ch
Circater resistance o Bloosd Bow conses i dimny
wbonn, Tl v

Tnadequane §

I 1“];111*-\.

- hvpernen-
rnlar hayperuopy, aned right-ided hear Gailure,
s ook thie Tel ventriche consass lowy cardia L

COMPLICATIONS
Pulmonary cdems
Anrial Hilseilbariomn
Pulmonary hyperncosion
Rightsided heant filune
Emfili

Streihe

BS Partll » Disorders

Mirrad psufficiency: An abnormaliey of the mital leaflets,
mitral anmulug, chovdae wndineae, papillary muscles, left
atrium, or lelt venricle can lead 1o mitral regurgiaon.
Blood from the beli ventriele Mows back into the lelt atrium
during svstole, and the atrinm enlarges (o accommaodate the
backilow. The left venuricle also dilates 1o accommmodine the
imcreased volume of blood fromm the atrium and 0 compern-
sate for diminishing cardiac ougpu. Ventricular h'!.-l]-l:l'tl'lrpl!l}'
and increascd end-diastolic pressure rdse pulmonary arlery
pressure.

COMPLICATIONS

& Endocaredinis

. Flezert G

B * Emboli
* Suroke

& Arrhvilimins

Avriie mmsiffectency: Blood flows back imto the lell vents iche
during diasiole, causing Muid overdoad in the venricle, which
chikintes el hyvpertrophies, The excess vl coarnses Dk over-
load im the Fefarrinm and, fally, the pulmonary svstei.

= COMPLICATIONS
*  Lefesided hean Dilore
= Pulmonary edema

Aorire sfenosiey Over tome, lelt ventneulae [rreAsLNe risess Loy
evercome the resistance of the narrowed valvalar apening. The
suleleed sworklond increases the demsvd Ton LRVIEN, amed clinmin:
thed cardiae outpul causes poor coronary arcery perfusion.

COMPLIGATIONS

& Jschiemin of lelt ventriche
®  Lefesided heart Bailure
& Arrhyvihmias

& Fndocarditis

A

Pefoieme stenosis: Ohsiracied r'i].';]l-l venirenlar ouiflow

causes right ventricular hvpermmophy, resuliing in righi-sided
Beart Fadlure.

COMPLICATIONS

' i
T

Hear Guilure
= Right vemirioular hypertrophy

Signs and Symptoms

The climical manifesuitions var v accordimg 1o valvalar defects
sl the severioe of the defect, The patient may be asympiomatic,

Common to All Valvular Disorders

L |h_|..~|:|nll1:.|, wenkness, ol FET e



Mitral Stenosis

Crrthopnea

Falpitations, right-sided heart aflure, erackles, sl jugulas
vein distention

Adrial fibrillagion

Danstalic thrill, lowd 5, and L:pt'nlulb: -'“'lli'lP"'irF"*m]ic EMRATTERLAT

Mitral Insufliciency

L
L]
a

Falpituions, angina, and mchycandia

Lefisided heart failure; pulmenary edema, and crackles
Splin 5 54 holosystolic murmur at apes

-\.E:-ll al thatl

GIRnCY

Palpinations, angina, and syncope

Cough

Pulmiomary eongestion anel Teft-sicled heare filure

Clsincke's sign

Prilsais bisferiens and visible apical pulse

S, aned blowing chizstalic murmur st left sternal border
HINSES

|'.|I[l|l.11i-:|1|=. .Lli::_in:l. ancl I]I‘_n'lhlll;'-lh

Diyspinea

S

Pulmomary congestion aned lefissided eart filare

Dinminishved carotid pulses and systolic thrill (caratid})

Dhtireasid eandiac Gt

Svstolic cpection murmur that radiates 1o neck and 5,
Deis

Commonly produces no symploms
SVICpe, e lesi |::|i|:|. anil ri.HlI.i-.‘-i.l:lﬂ!{l. heart Gilure
Systalic murmie an left sternal border and Sesplit

stic Test Results

Dignostic st resulis vary with the wpe of vallar disease

s present, Cardiac catheterization, chest Xeray, echotar
phiv. and ECG are the standard {li'.'lghﬂ&'l.it tools used 1o

theteet vislvalar heart disease.

[

B5ls

Cardiie catheterization reveals diastolic pressure gradient
across the valve: elevated left aural and PAWT with severe
pulmonary hyperiension; elevated right-sided heart pres-
sure with decreased cardiac oupun and abnormal contracs
tion of the left ventricle.

Clhiest Xeray shows left arial and ventricular enlargement,
enlarged pulmonary arterics, and mial valve calcification.
Echocardiograplhy reveals lefi arial and ventricular enlarge-
ment. enlarged pulmonary arteries, and mitral valve
caleification.

ECEG detects left atrial hypertrophy, atrial fibrillation; right
ventricular hyperrophy, and right axis desiation,

Mitral Insufficiency

Cardine catheterization reveals mi :
~ ks mitral s =

!“cmT::dd lelt ventricular endedinsielic mmfﬁ.:“’;"m :
ingre: atrial e and PAW] TR s
i Pressure a AWE, and decrensid cardiae

Chest Noray shows left ardal and ven
cular enl 0
and pulmonary VENOUS Conrestion. ' =R

Echocardiography shows abnormal valve leaf
! et mation
left awrial enlrgement, -

ECG may show lel atial and ventricular h £ ¥
tachyeardia, and awrial fibrillation, Vpertrophy, sinus

Aartic Insufficiency

-

Cardiac catheterization reveals reduction in ancrial diauolic
Pressure, aoetic regurgitation, other wabular aboormalites,
and inereased left venuricular end-dinsiolic pressure,

Chest Xeray shows lefi ventricular enlargement and pulmeo-
ALY Vel CONEestion.

Echocardiography shows left venricular enlargement, alier-
anion in mical valve movement, and mitralyvalve thickening,
ECG shows sinus tachyeardia, left ventricolar hypertrophy,
and lefit atnnl hyperirophy in severe disease,

Aortic Stenosis

Cardiac catheterization reveals pressure gradient acros
walve and increased lefl ventricular end-diastolic pressures,
Chest Xeray shows valvalar caleificaion, left venrieular
enlargement, and pulmonary vein congesion.
Echocardiography shows thickened aortic valve and left ven-
iricnlar wall, possibly coexisting with mitral valve stenosis
ECG shows lel ventricular hyperrophy,

Pulmonic Stenosis

Cardiac eatheterization reveals increased right ventricular
pressure, decreased pulmonary artery pressure, and abnor-
matl valve orilice. ‘
ECG shows right vemricular hyperiraphy, right axis devia-
tion, right atdal hyperwophy, and atcial fibrillation.

Treatment

-

Digoxin, anticoagulants, nitroglyeerin, bew-adrenergic
Waockers, diuretics, vasodilators, and angiotensin-converting
enzvime imhibitors

Lowssodinm die

Chovgen

Prophylactic antibiotics for invasive procedures, such as
dental cleanings, endoscopies. and other procedures where
the risk of introducing bacteria into the bleedstream is pres-
ent, Mot indicated for all valvalar dvsfunctions. See SBE -
guidelines

Cardioversion

Cipen or closed commissuroiomy

Annuboplisn or valvilophsty

Prosthetic vabve for miteal or aoric valve disease
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VARICOSE VEINS

aricose veins are dilated, wornons veins, engorged with

blood and resulting from poor venons valve funciion.
They can be primary, originating in the superficial veins, or sec-
ondary, ooournng in the decp veins.

Causes
Primary Varicose Veins

*  Congenital weakness of valves ar vein wall

* Prolonged venous stasis or increased intra-abdominal pres-
sure, as in pregnancy, obesity, constpation, or wearing tght
clothes

* Stnding for an extended period of time

*  Family history

Secondany Varicosa

* Deepvein thrombosis
Yenous malformation
Arteriovenous fistulas
Venous trama
Orechesion

@ & ®

Pathophysiology

Veins are thin-walled, distensible vessels with valves that keep
blood flewing in one dis
destrons, or distends thse
1o the previous valve. |f 3 vah
can becomne Incdnpeient, a
backward. The increcin
pressure and distends il
walhh weaken anel lose thicle clisticire, and they become Tumpy
amel wortuous. Rising hvdrostatic pressure [orces plasma imo
ke surrounding tisanes, res

P'ﬁ_‘rplr whio sied oy i mged e ol may alsny I:i:"l.'l.'!!i!}
Lol F LRSS |;KJI::||I:|1_.|: ecaioee theres no muscalar contracion in the
egs, forcimg Blocd back upowoe the hears 15 the valves in the
veins are too weak to hold the pooling blood, they begin 1o
beak, alliwing Blood v Mow backward.

I v I!IIII!.'ﬂI-.-I! 1i'|:11 1\['.;:.5:1"',1"-_
shvies allows the '|I.|=1-\.."|1‘:-1'| nl ||||9-||-|’|_

an'y 1

bleseel, it

blood 1o Flo

g

volume ol el inoche vein raises

n. As the veing are stretched, their

12 0 edem,

COMPLICATIONS
& Phlehbiis
* | Leg ulcers

Signs and Symptoms

*  Dilmed, tortaous, pl.lrplib!'l. "')J.'H.'“L;.I.' veins, particularly in
the calves
= Edema of the calves and ankles
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Leg heaviness that worsens in the evening and in warm
weather

Dull aching in the legs afier prolonged standing or walking
Aching during menses

AGE ALERT
7 /\s a person ages, veins dilaie ;mti_ stretch, inereas
o ing susceptibility o varicose veins and chronic
venous insufficiency. Because the skin becomes
frinble and can easily break down, ulcers caused
by chronic venous insulficiency may mke longer
o heal,

Diagnostic Test Results

CLINICALTIP
Manual compression test detects 5 palpable
impulse when the vein is firmly occluded ar least
8 inches (2005 cm) above the point of palpition,
indicating incompetent valves in the veln.
Tremdelenburg’s test (retrograde lilling
teat) detects incompetent valves when the wiein
is occluded with the patient in the sopine posi-
tion and the leg is elevated 0 degrees. When the
person stands (sull with the vein ur.cim'li::!:l. the
saphenous veins should Al slowly Trom below in
about 30 seconds.

* Photoplethysmogr

aphy characierizes venous hiood (low by
i Llirng :'31'.|||gl,:_\. 1}

the skin's circulation,

*  Doppler plrasonography detects the presence or absence
of venous backilow in deep or superficial veins.

* Venous outflow and reflux plethysmography detects decp
vein occlusion; this 1est is invasive and not routinely used.

& Ascending and descending venopgraphy demonstrate venous
occlusion and patterns of collateral flow,

Treatment

* Treamment of underlying cause (i possible), such as abdom-
inal nunor or obesity

= Antembolism stockings or elastic bandages

" T EXCTCise

setion of @ sclerosing agent into small- 1o medium-sized

varicositics

2 -

Surgical stripping and ligaiion of severe varicose veins
* Phlebeciomy (removing the varicose vein through small

in<isions in the skin)




VASCULAR CHANGES IN VARICOSE VEINS

tormal veins Varicose veins

Beormal biood Tiow
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Aiu'd by pulmonary edie
ARDS can lead oo muliiple orgam failur
of mortalitv. Increased capi permeability is the hallmark
of ARDS. Diagnosis is oftcn icult. and death can ocour
within 48 hours of onset if ARDS is not prompily diagnosed
and appropriately treatcd.

and has a high rate

Causes

The most common cause of ARDS is sepsas. Infection, inclho
ing severe sepsis and poeumonia, s the e
factor for ARDS,

ing predisposing

Injury o the lung from anma

® S,.-Pu\

* Traumaerelated Gictors, such as i cmbolic sepsis, shock,
pulmoiry contusions, and multiple iwansfusions

*  Aspiration of gastic contents, viral pnemmoni

L .-\rl.l.i:lh:\.'l.l.\h

* Ihrug overdose

-

Idiosmeratic drug reaction 1o e illim or hwdrochloro-
thiaeide
®* Inhalation of noxioos
chlorine)

RSO

HIITosiEs l\.l\:.":ll.'. .IIIIL'.!':'IIEI.I.

Near r|nr.4.||||||_|

Crovgen woxicin

Coronary artery awpass eradiin
Hemrmlialheas

Leukemin

Aeure mitiary tuborenloss
Pancreatins

Thrombaotie thrombooaopenic purpura
L remia

Veninis air cmbaolicm

Pathophysiclogy

ARDS 15 & heterogencous ssndrome thiat invalves luog injury,
which mav develop as a resall of endothelial and epinhelial cell
IMjury. Svmptoms present from divect injury, incuding aspir-
tiom of g:l.-sl:r'in: COTETILS 8 i ation of noshows wases, or indi
fect sources. such as chem mediniors releaserd in response
LA l'jl'.'ill'."l'lllll" ilisease. |!'ljlll'1.- i ARDS imvolves both the alveokn
and the pulmonars capallary epithelium, The causanive ageni
iriggers a cascade of cellular and biochemical clianges.

Arute Phase: Sladghing of the Bro
Epitheliai Cally

and Alveatar

In the acute phase of ARDS, protciv-rich bvaline menilranes
form on the deouded basemen membrane., Meutrophils
adbiere w the injured capillary cndothelinm and arEine

B8 Partll » Disordars

oS

migh the interstitum into the aic space fillezcd witly PTDU-'iI'F"
rich edema Muid,

Aler it is initiared, the causative agent riggers neutrophils,
macropliges, monocves, and lvmphooyies 1 produce wuious
eytokines — which promote cellular activation, chemotagis,
aned sulliesion — and |||||:'|11'|I|'|n:|lul':| mediators, i1|:'|l11’lilig o
dants, prowasses, kinins, growth factors, and neurapepides,
which initiate the complement cascide, intavasoular coapla
1ion, and fibrinolsis,

These cellular events increase vascular |“'|'||.|.¢':|hi|:i1:|' L]
proteins, increasing the hydrostatic pressure gradient of the
capillary. Elevated capillary pressure, such ax resulis from
i overioad or cardiae dysfunction, greatly increases inters
stitial and abveolar edema, which is evident on chest S=ravs as
whitened areas in the lower lung. Alveolar, elosing pressurc

then exceeds pulmonary pressures, and the alveali begim 1o
i IFI.EIIII\('.

The exudative phase, or phase 1, nsually occurs the st P4
davs after onset of mjury and imvolves inflammaiory cells that
Twve entered the air spaces [rom the alveolar capillaries.
!}Llung e exadaiie |r||:|.M:', il ae ulares in e !““H
interstitinm, alveolar spaces, and small airways, This causes
the lungs 1o siffen, impairing ventilation and redicing oxy-
gemation of the pulinonary capillary blood, which results in
reduced blood flow oo the Tungs, Plateles begin to 3
andd release snbsianees . (serotwonin, bradvkin
which sttraet ansd activate :11"|.|I.n|'|;t||i.|.\.

~

regsie
ang histamine),

hase

e proliferative phase, or phase 2, begins | o 2 weeks afler
thie ininial Jung injury. There is aninflux of newrophils, mono-
ovies, Wmphooves, and hibroblast proliferation. Thisis a part ol
the inflammatory response.

During the proliferative phase, the released substances
infame and damage the alveolar membrane and Jater
merease capilliry permesbilite. Addit
tors releascd include endowoxins,

nal chemotactic fac-
nor mecrosis faclor,
il i|'|l1-|]1,-|:|l:i.||-|. '|'|||:: q{'lix::h,'d ||1:|.|||'|::||:|1|i.|s |1(-||:_';n.|:: SA:L'f:T'JI
inflammatory mediators and plateler aggravaning factors that
damage the alvealar capillary membrane and increase capil-

Fary permeability, allowing Muids o move into the interstial
spce.

Mext, as capillary permeability inereases, protemns, blood
cells, and move fuid leak o, increasing intersiitinl osmotic
Pressu sy edenia

The resuluing pulmonary edema ancd |:|l,'|||:;||':|'||.'.|gl_- H-i'[n',"

iily reduce lung compliznce

1 imgrair alveolar



ALVEOLAR CHANGES IN ACUTE RESPIRATORY DISTRESS SYNDROME

Phase 1. Injury reduces normal blood
flawe 1o the lungs. Platalets aggregate
and rebease histamine (H), serotanin (S)
and bradykinin [B).

Phase 2, Those substances, especially
histaming, inflame and damage the
alveslocapillary membrane, increasing.
capillary permeability. Fluids then shift into
the interstitial spaca.

Phase 3. As capillary permeahbility increases,
proteins and fluids leak out, increasing
interstitial osmetic prossure and causing
pulmonary edema.
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Then. mediaiors released by nentrophils and macro-
phages also canse varving degrees of pulmonary sasocon-
striction, resulting in pulmonary hvpertension. The result of
these changes is a mismatch in the ventilaton-perfusion ratio.
Although the patient responds with an increased respiratory
rale, sufficient oxvgen cannot cross the alveolar capillary mem-
brane., Carbon dioxide continues 1o cross casily and is losewith
every exhalation.

Fil‘lall_‘!.‘+ pu]mun:\r_v edema worsens ancd Ilz.'uli“r T ETh=
branes form. Inflammation leads 10 Abrosis. which further
impedes gas exchange, Fibrosis progressively obliterates alve-
oli, respiratory bronchioles, and the interstivium. Functional
residual capacie decreases, and shunting becomes more
serious. Hypoxemia leads o metabolic acidosis. At this final
stage. the patient develops increasing partial pressure of
artenial carbon dioxide {PaCi0y), decreasing pH and partial
pressaire of arterial oxvgen (PaO,). decreasing bicarbanate
levels. and mental confusion. The end resul is FESpTALOrY
failure.

COMPLICATIONS

= Mevibolic and respiratory acidosis

*Cardiac arrest

U
i

Pneimothors

Pubmonary fibrosis

Signs and Sympioms

Riapicl, shallonw bredthing and dvspres

-

% Increased rate of veniila
* “Intercostal and suprasternal retacti
& Crackles and rhoe
*  Restlesaniess, appt
-
.
-
-

mejnn, and menml dueoishness
Motar dysfunction

Tachveardis

Resparatory acidosis

Metabolic acidosis

Diagnostic Test Raaults

= Arterial blood gas (ABG) anabais with the patent bremh-

mg room air anitally revedls & reduced FaOy (less than
60 mum Hz) and a decreased Patoy (hess chan 35 mm Flyg ),
H}'p-l.lhl.'illm. ﬂl.‘n".lih: increased -h-'ll!r]ﬂl:lhrlll.ﬂ VR, 1= ke
halbmark of ARDS. The sesultinng blood phl reflects respira-
tory setlealosis.

As ARDS progresses and the work of breathing i
thie partial presure of carbon dioxide (PO begins 1o rise
amc Pal), decreases, despite sovgen icrapy,
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CLINICAL TIP

It is imporiant 1o understand how ARDS diffiers
from acute Tung injury. Both have an acute onscl,
and paticnis have bilateral infiltrates on frontal
chest radiograph and pulmonary artery wedge
pressure {PAWT) less il or equial 1o 18 1n1jl1.HE
or mo clinieal evidence of left atrial hyperiension.
The= dilference with ARDS 15 that the Palh is less
than or equal to 200 mm Hg regardless of posi
tive end-cxpiratory pressure (PEEP) level; with
ALL the Pad, is less than or equal o 300 mm Hg
regardless of PEEP level.

= |"’1.|.|||||i|||:|:|'1_.' ariory catheterization Ay show a PAWDE af
12 1o 18 mm Hg, and pulmonary aricry pressure may show
decreased cardiac cutpuet

* Serial chest Merays in carly stages show bilateral inflirales
andh i laver stages, long felds with a ground-glass appeirs
ance and “white outs™ of both lung fields. Note: ARDS 15
defined by the presence of bilateral pulmonay infiliraes,

* Chest compiited tomography reveals Dilareral opacities,
pleural effusions, and decreased lumg volun:

L] 55:111“.". amalvsis, il:l;hldiu.H G stain and celiode il sen-
sitivity, identifics causative organisms.

& Blood culmres identify infectious organisms.

& Toxicology testng reveals possible drug ingesuon.

Treatment

"|"|||.'|;_|'||-1.' 15 focused on oo :1'4'I'||:;: the causes of ARDS and pre-
venting progression of ypoxemia and respiratory acidosis.
Treamment may include:

intubation and mechanical ventil
= humidificd exvgen

s PEEP

#  pressurc-controlled inverse ratio ventilation
= lighdrequency ventilation

"

airway pressure release ventilation
- Ill'|1:I1|:! 'n-'\l'llll'il'.ﬂli i1]

® imhaled nitric oxicde

& poermissive hiypercapnia

& sedatives, u|ai1 wdls, and nevuromusciilar blockers
- hl“hlﬂﬂ'gl.' coriicosieroidls

& sodinm bicarbonate

LI U | | mestration o Ml resirictions

L VAROPECSAETS

& anumicrobial drogs

* dinrenics

*  correciion of g'h'vl_"l,rul'!.-h_- and acilbase imbalances
-

Prone positioning
*  exuacorporcal membrime oxygenation

= surlactant admimistration,



ALVEOLAR CHANGES IN ACUTE RESPIRATORY DISTRESS SYNDROME (eontinusd)

Phase 4. Decreased blood flow and fuids in
thiz alveoll damage surfactant and impair tha
cell's ahility to produce more. As a rasult,
alveoh collapse, impading gas exchangae
and decreasing lung compliance.

Phase 5 Sufficient oxygen can’t cross the
alveolocapillary membrane, but carbon
digxide (CO,) can and is lost with avary
exhalation. Oxygen {0;) and CO; levels
decrease in the blood.

Phase 6. Pulmonary edema worsens,
inflammation leads to fibrosis, and
pas exchange is further impeded.
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ASTHMA

sthma is a complex disorder of the airways that is char-

ascterized by vanable and recurring svinproms. aiellow
obstruction, bronchial yperresponsiveness, and an underlyving
inflammation. Airflow limiason is caused by chs
surway, cansing bronchoconstriction, airway edeni., and mucus
hypersecretion, The Natonal Heart Lung and Blood Instimie,
National Asthma Edvcation and Presention l’ll:m:ull-. Ex
Panel Report 5 (EPR-3) recommends monioring of cling
relevant aspects of care and the impornance of planned pmn.u v
care and providing patients practical 1ools for selfmanagement.

Causes

The development of asthma involves imeraction beween
genetics and envronmental exposures (EPR-3, 2007, GIMA,
M1 7). Patients who are an high risk for asthmasrelatcd death
requin: special atcntion.

Yiral infections (one of the most important causes of
st busina

& Pallen, air pollation

*  Agimual daneles

House dost o mold

* ‘Rapok or feathir pillows

®  Food adcizives, includin
s Naoawious fliimes, i

5 el some dyes

Panienis with inwrinsi
nal. nemallergenic

o DT TR, asthma reaot 1o inier-

ElLiaf=

* Trmitanis

Emotionol stress and ansici
* Bespiratory infectons

& Endoenine change
Temperature or hiom
Coughing ar lang
Cenetie Factors

1V ¥Esons

Pathophysiology

Airway inllammation conmibutes wh airway hyperrésponsive-
nesa, airflow limiation, sespiratory svinpioms, and . disease
chromicity, (see the EPRS 1.-;";111'[;“:'1.- L[5 ]n.LL!!q'.]ﬂu.'\il::ir:-gx ¥a

Iy ssthoma, brorc il lindmgs overmeact toovarious stimuli, cins-
i ndlampmsetion sl smootl miescle spasans — conoriciion tat
severch constrct the arwans, When the hypersensitve gaticnt
initabes o migpening substance, abnormal antibodies stimubae
mast cells in the lung interstitiom 1o release histumine and lea-
kotrene. Histamine attiches v recepor sites inthe larger brone
chi, where it canses swelling in snooth mscles. Leakowiene
attaches 10 receptor sites in the smaller bronchi and caoses
swelling of somooth mscle there, 10l ciuses Gty acids called
prostaghandins 1o el by woy of the Moodsuream o e ungs,
where they enldiznee histumine's elfeos,

Histamine stimulaies thie mucous membsines o seoreie
excessive mucus, [urther narrowing the bronobial lumen, O
inhalation, the marrewed bronchial lumen can il expand
slightlv, allowing wir 1o reach thie alveoli, On exlialation,
increased inmathoracic pressure closes the hronchiol lumen
completely. Muous Blls the long bases, inhibitng alveolar
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ventilation. Blood, shunted o alveoli in other lung parts, stll
cannot compensate for diminished ventilation:

COMPLICATIONS
= Hratus asthmaticus
*  Respiratory Failure

CLINICAL TIP

Asthma symploms typically vary in frequency
amd intensity and contribute 1o the burden of
asthma for the patient. Poor symplom control
1% also :R.I“Ill.'lgl}' associated with an increased
risk of asthma cxacerbations (GINA, 2007,
Pharmacologic therapy for asthma i e corner-
stone of 1% nEnagement.

Siatus asthmaticus is an acute exacerbation of sthos that
remaing unresponsive 1o wreament, despite approp e medical
IreAtment regiumnens, When status asthmatious ocours, hypoxia
warsens, expiratory flow slows, and expiratory volues decrease.
I reatunent 1 not initated promply, the patient Drzggins Lo [ares
Acidosis :!g't'a_'h_:p'\. as arterial carbon dioside increases, The snee-
tion beeomes life threatening when no air movement is mudibile
on aesculmion {3 silent chesty and !M.fl:l:l' prossure of artenal
carbon dioxide (PaGOy) nses 1o over 70 num Hg.
Tddemily:

Usual prodromal signs or sym ploms

*  Rapidity of onset

Associated lnesses and Sor comorbid conditions

Erme pency l'h:l:.;“lllu:u.l vizlls, !um|ril'.1'|1z:|l|(rns, 10U admis-
sions, intubations

*

*  Ulsual prodromal signs or symploms

Limitations with exercise
®  Missed days Trom work or school,

Signs and Symptoms

Sudden dysprea, wheezing, and ighiness in the chest
Coughing that produces thick, clear, or yellow sputum

¢ Tachypnea, along with use of accessory respiratory muscles
*  Rapic pulse

*  Profuse perspiration

Hyperresonant lung hiclds

“illliltihhm! 514 |;_'=|1h somnds

Diagnostic Test Results

B careful not 1o confuse diagnostic criteria with contributing
il esrnmation. Disgnostic enteria include the following:

#  Epasodic symptoms of airllow obstruction are present.

Abrilow olstroction or symptoms are at least pactially
11."'.','1\‘1'].\',

= Exclusiomn of al

srmanve diignoses.
= Pulmonary function wests reveal low-normal or decreased

vital capacity, increasoed ol lung and residual capacities,
and decreased FEVIL




ASTHMATIC BRONCHUS

Thickened basemant
membsang

Inflamed sunace
Enitheliem

Enlarged smoath muscle
Mucus busidup

Elastic fibers

Inflamed bronchial tissus
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* Serum immunoglobulin E levels mav increase fromm an aller-
gic reaction. This is not diagnostic of astbhma.

= Complete Blood count with dilferental reveals an increased
cosinophil connt.

# Chest X-ravs may show hyperinflation with areas of
ateleciasis.

= With ABG analvsis, partial pressure of arierial oxven and
PaC0; are usually decreased, except in severe asthina, when
PaCOy, may be pormal or increased, indi
chial ohstruction.

* Skin testing identifics specific allergens but is not diagnostic
of sthmin. Skin westing o acroallergens wdentifices contrilai-
ing fctors.

& Pulmonary function testing includes pre= and posthrons
chodilaor. A bronchial challenge could be considered a
methacholine challenge. which would absohuely be conuras-
indicated ina paticnt with diagnosed asthmi.

* Elecirocardiography shows sinus achveardia exacerbation
orf right axis deviation and peaked P waves (indicating cor
pulmonale during a severe attack that resalves afier the

ack).

'i1'lg SEVETE :‘H LREEES

Exercisc-induced bronckospasm (EIB) isa phenomenon of
Arwan narros ¢ that occurs dunng or after exercise or phvsi-
ol exertion. EIB controlled by o short-acting frdrenergic ago-
nist |5 minues before exercise or |‘:h'. sical exerion.

Asthma Control

The MNanonal Asthma Education and Prevemtion Program
Expert Pancl R I
degree oowl
tional impakrnicns,
and the goals of thes
should be able to e
asthma conirol. \
cln‘i[llrlr:lr:ll.ﬂ
recommictiiled L
Muonitoring o

Bs. fnc-

mirmieed

vely padient with asthima

st imadequite

gl L |

os and

ach Aanent are

I for asthma 3.||.-.'|.|.E:|'\.

and ditinguishing between

menitoning asthoma control
D-'ﬂjilguiﬂllrlx 1

clasifeine. asthma severity ancl

Ciwrel] € I:u.'\-"!'-ill'.; ||'\-'|I||i'.|'| s il1|1|.'|'|||l||'
oring asthmia contro

Severity: the intinsic intensay of the discise process, Asspss
asthm severity (o Tnitiane theragy,

Control the degree (o which the manilestations ol asthima
are mupimiced by therapeutic interventions and the
geaals of therapy are met Assess and monitor asthima con-
trol o adjust therapy.

Impairmene anel Risk of Asthma:

The two kev doanains of severiny and control anc inpairment
and sk The domains represent dilferent manifestations of
asthimz, they o h each other, and they moay
respond differentially w reaunent.
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Impairment: fre
tromad Timita

ey and intensity of symproms and funce

ns the patient is experiencing currently or
hiss recently experienced,

Risk: the likelihood of ecither asthma exacerbations, pro-
pressive decline in lung function {or, for children, lung
growth), or risk of adverse effects from mediciion,

Treatment

Ouick-relie! medicines are taken at the first sign ol symplons
Tor inumediaie relicl

& Shortactingg mhated beoa2 agponises
= Anticholinergics.

Long-term control medicines ave waken every day to prevent
M_q:lli;lh {IRRES and @ LEax L

o Inhaled coricosieroids: the most effective long-term main-
tenance medications for chironic asitbma

o [nhaled corticosteroids and long-acting inladed be
Agoniss

s Long-acting betaZagonist are ALWAYS administered anl
inhaled corticosteroid

* Antileukotriences or leukotriene modifiers — moniclukast
soclivm

@ Cromalvie sodinm

®  Methylsanthines

& Oral comcosteroids

*  Immunomadulators
#  ldentification and avoidance of precipitating factors
* Diesensitization Lo spec

ic antigens

Lol Tonw: Brurnicified OXYEen f\!lpph'nh:rll.‘l] OXVIEETE 15 rarely
prescribed at home for patients with astha)

= Mechanical ventilation

Relaxation exercises controlled breathing exercises,

Asthima gquesticnnaire wols assess asthma control and idens
uly panemis al risk for an asthma ecxacerbation. The Asthma
Comtrol Test (ACT) ix an example of one of the asthma assess-
ment waols. The ACT is a shor, simple, patenthased ool for
assessing asthma control, meluding identifving patients with
olled asthma, The AGT is relialble, valid, amd
responsive 1o changes in asthma control over time, A eutoll
score of 19 or less identifics patients with poorly controalled
asthma,

The 2007 National Asthma Education and Prevention
Expert Panel Repory 3 guidelines classily asthma severity:

Intermittent asthma is characternsed as follows:

porly

* Symptoms of cough, wheesing, chest tighmess, or difficulty




Nighuime symptams less thar twice a manth,

No sympioms between [lare-ups.

Lung function test FEVL is 0% or more above normal
vitlues,

Peak Mow has less than 20% variability am to antor am Lo
i, dlay Lo iy,

Mild persistent asthmi is characierized as follows:

Symproms of cough, wheezing, chest tightness, or difficuliy
breathing % wo 6 times @ weck,

Flareups may affect activily level,

Nighttime symptoms 3 10 4 limnes 2 month.

Lung function test FEVL is 80% or more above normal
Il.'.I.I.I.I.L"\n.

Peak Mow has less than 205 w© 30% varbility.

* Flare-ups may affect activiry Tevel,

Moderate persisient asthima is cha,
: iz is characier; e
Empuarm ufmmh, T e

Breathing daily, wheering, chest tightiess, or d ifMiculy

Mightime symptoms 5 or more times 4 maonth

Lung Tunction: test FEVL is above 5O

normal vilues, it Delowigtte ot

Peak flow has more than 305 vartabilicy

Severe persistent asthmais characterized as follows:
Symptoms of cough wheering, chest ti i

4 i 5k tigh
breathing that are mm'muajl.lg Shrinsrron
Fregquent nightime sympioma.
Lung function test FEV is 0% or less of normal values.
Peak flow has more than 30% variabiliv:.
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ACUTE BRONCHITIS

cuite bronchits s & commaon, sell-limning, respisitory tract

infection characterized primanly by a cough generally ls-
ing | 1o 3 weeks. The disunguishing characieristic of bronchitis
i= obstruction of mrlow and an inflammatery response within
the epithelium of the bronchi cansing airway hyvperyespon:
siveness and increased mucus production. The inflammation
oCours a5 a result of an airway infection or environmental trig-
gers. The cnssative pathogen for hronchitis is rrely idemificd,
although viral infections accounting for an cstimated 89% 1o
G55 cases (Tackeu & Adking, 2002), The most common viral
pathogens include adenoviros, coronavirus, influcne A and
B, metapneumonns, parainfluenza virns, respiratory syncytial
virus, sind rhinovirs (Albers 20000 Bactiera IR b=
chitis in people with underhing respiratony discase, Myoofaasons
prcumoeniae and Chlamydia preemoniae are bacierial pathogens
that primaniy. affect voung adults. Sedetelle farfiessis can ilso
]1"-:“! Qe GLCLERE ']11“!:!1“.;" 1.'.‘&!1:,'1'];[“.'- i.l! l.ll'l\'“ff.l'l'l.;“l,'l,i Ll;ili-l,‘|1|1
tAlbere, 20000, Tosting for pertussis may be warranted. Chest
rudiographs are imdicated when oouté bronchits canno he
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':H"i':“”‘.'- disli;pgui:&hytl {from ];uld,:l:lll'l.uui'.t. Inflammation in
acute bronchitis is usaally transient and resolves after the infec-
o s subsicled.

The LLPENHELLE R TR of acure bronchitis 15 |J1'il113|'i1'!|' sl
portive and 1z focused on controlling cough. Antibiotic
therapy hos 2 minor role in acute bronchits (Hart, 2014).
Inappropriate use of antibiotics for viral respiratory infec-
tions conribute w antibiotic resistance and possible adverse
events, Inhaled bea apomists should be reserved for paticnis
with underlving pulmonary disease. Overthe-counter medi-
cations, such as dexiromethorphan or guaifenesing, admin-
istered as direcied in the appropriate age group may be
efficacious. despite lack of substantial evidence, Antitussivie
iherapy may be helpiul for sleep distribution contributed 1o
necuirnal cough.

Expeciorants have been shown to be ineffective in the reats
ment of acute bronchitis (Albert, 20100, Paticnt ecducation
miust address etiology and symplomatology, rationale fo0 durts

tiony ol ¢ ullgh. amiel Appropriate meclical interveniions,



hronic obstructive pulmonary disease (COPD) is a com-

Amon yeu preventable disease characierized by persistent
respiratory symptoms and airfllow mitaton due (o airway
and for alveolar abnormalities (GOLD, 2017). This disorder
leads vocairway obstruction, hyperinflation, and abnormal gas
cxchange causing dyspnea and functional limitation. Overlap
s present between COPD and the other disorders that cause
airflow limitation, such as asthma cmphysema, chronic bron-
chitis, bronchicciasis, and bronchiolitis. Spirometry is reguired
0 make the diagnosis of COPD. The primary risk factor for
COPD is cigaretie smoking.

COPD should be considered in any patient who has dys-
pirea, chironic cough or sputum, and for a history of exposurce
to risk [ctors for the disease (GOLD, 2017}, Management for
stable COPD s based on the individualized assessment of symp-
toms and future risk of exacerbations (GOLD, 2017).

Diagnosis

Phe formal dingnosis of COPD s made with spirometry; when
the vatio of [orced expivitary volume i1 second over foroed
vital capacity (FEVEAFVE) 13 less than 70% of that predicied for
a mantched comtral, it is diagnostie for a significant chstructive
defiect. Criteria for assessing the severity of airflow obstruction
(Lased on the percent predicted post bronchodilator FEVE)
aree s fodlows:

Stage | (mild): FEV] 80% or greater of predicted

Stage 11 imoderate): FEVE 50% o 79% of predicied

Stage HI (severe): FEV] 30% w0 49% of predicied

Stage IV (very severe): FEVI less than 50% of predicted or
FEV] less than 50% and chronic respiratory failure.

Causes

& Cigarelle smoking

® Expuosurc toirritants

® Cenetic predisposition

® Exposurc to organic or inorganic dusts
= Exposure (o noxious gascs

& Respiratory tract infection

Pathophysiology

COPD is characterized by increased numbers of neutrophils,
macrophages, and T lymphoeytes (CD8 more than CDHY in the
un;

'%‘ph: irritants inflame the tmcheobronchial tree. leading 1o
increased mucus production and a narrowed or blocked air-
way. As the inflaimmation continues, changes in the cells lining
the respiratory tract increase resistance in the small airways,
and severe imbalance in the ventilation-perfusion (V/0) ratio
decreases arterial oxygenation.

Additional effects include narrowing and widespread
inflammation within the airways, Bronchial walls become
inflamed aned thickened from edema and aceumulaton of
inflammatory cells, and smooth muscle branchospasm further
narrows the lomen. Initially, only large bronchs are imvolved,
baat eventually, all airways are affected. Airways become
obstructed and close, especially on expiration, trapping
the gas in the distal portion of the lung. Consequent hypoven-
tilation leads 1o a ";";"fz mismatch and rmdlani.-hypdx:min and
hypercapnia,
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CHRONIC BRONCHITIS

hronic bronchitis 1s defimed clinically as the presence of

chronic productive cough Tor 3 months dunng each of 2
consecutive vears with other canses of cough being excluded
(GO, 20171, Chronic bronchiiis is cansed by the overproduc-
tion and hyperscoretion of mucus by gobler cells. Mechanisms
responsible for cxcessive mucus in COPD are overproduction
and hyvpersecretion by goblet cells and decreased elimina-
tion of mucus. Chronic bronchitis leads to decreascd airflow
obsiructon by luminal ebarruetion of small sirwavs, epathelial
remodeling, and decreised dirway surface enson,

Chronic bronchitis causes hyperirophy of airway smooth
musche and hyvperplasia of the mucous ghands, increased num-
bers of goblen cells, ciliry damage, squamons metaplasia of the
colummnar epithelium, and chronie levkooic and vmiphocoyic
mifiltration of bronchial walls. Hypersecretion of the goblet cells
htr_n:lzs the free movement af the cilin, which normally ey
chuast, frritants, and mucus away from the airways, Acoamulating
s s debris impair the defenses ind increase the likeli-
hood of respiraory wact infections

COMPLICATIONS

' :
-

= tr:::;..:::::l

PIIL'iI1II|IiiI.I

Signs and Sympic

Copious gray, wl
Dwsprea sined 1

- rifl.'..;:ll:u-:-\

» Llse of aocesnry muscies

& Pedul cdemn

= _Thth'.r e thsientian

* Weigpht sain due o odema or welzhit loss doe o difficuln
l.".’.lliﬁ;: ant] Inereased mctabolic mie
Wheesing nged expiraiory tme, and rhonehi

* Pulmonars hyperiension
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Diagnostic Test Results: Chronic Bronchitis

*  Chest Xeravs show hyperinflation and increased bronchovas:
cular markings.

& Pulmoniry function stedies indicate increased residual vol-
wme, decreased vital capacity and forced expiratory Mo,
and normal static compliance and diffusing capacity.

* ARG analysis reveals decreased partial pressare of arterial
OXVEEn andd normal or increased praan tial pressure ol arterizl
carbon dioside. ARCs provide the best evidence as (o acute:
ness and severity of disease exacerbation,

¢ Sputum analysis reveals many microorganisms and
m:_"ulrl::|;|!1i'|s.

* Electrocardiography shows atrial archyvtlimias peaked
P waves in leads 1, T, and a¥y and, occasicnally, right vens
1ri.u|.|n|.' kl\.’[:lL'l'll I:1i]1|!|',

Treatment

#  Beta? apomsts {bronchodilators)

* Shoracting beta agonist {SABA)

*  Long-acting beta agonist (LABA)

= Cortcosteroicds

®  Lang-acting muscarinic agonist (LAMA)

= LAMA-LABA combination

& n|r||.|:-|:l||:'.\11'r:1:\.:' mhibiors

*  Antbiolics

*  Mucaolviic agenis

.

Osevpren therapy

Vacoination according 1o the Center of Discase Control and

Prevention (CDC) s a =afe and effective modality 10 reduce
infection. Infections lead w exacerbations of COPD (GOLD,

H17)

= .‘\':lq:l-:|1:|||.ﬁ CessEion

& Avaidance of air polluianis
-

Adequate hyvdration



MUCUS BUILDUP IN CHRONIC BRONCHITIS

S —
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EMPHYSEMA

mphysema:is pathologically defined as an abnormal per-
manent enlargement of air spaces distal o the erminal
branchioles, accompanied by the destruction of alvealar walls
(GOLD, 2007). Adrflow limitation in emphysema is due 1o Joss
of elastic recoil and decrease in airway tethering. A permanent
cenlargement of sir spaces distal o the terminal bronehioles,
emphysema leads 1o a sigmficant decline in the alveolkar surface
area available for gas exchange. Loss of individual alveoli with
septal wall destruction leads wo airflow limitation. The various
subivpes af emphysema inchide proxinal acinar, panacinar, or
distal acinar.

Phyvsical examinaton thoracic examination reveals dimin-
ished breath sounds, diffuse or focal wheezing, dilfusely,
hyperresonance upon percussion, profonged expirstion, and
classically a 2:1 increase in anlenor o posterior dinmeter.

The Global Initative for Chronic Obstructive Lung Discase
(GOLD, 2017} guidelines recommend various instruments 1o
AR eV o mpLons, risk of exacerbations, and the pross
ence of comorbidities. which are imporant w the paticnt’s
expenience of the dise mosis, The moit widely
used research tool, the St Goorge’s Respiratory Cuestionmaire

(SGRO, 15 3 Thedler

e and prog

B wire that inclhides three com-
poncnt scores (Re, svmploms, activity, and impact on daily
hifel andd o ol seore. The GOLD pucdelines SUpEest |.|.-.i|'|;._=
the- COPD Assessment Tool (CAT) or the modified Medical
Research Council (imMMRC) dyspnea scale

Ll IGE ;||||.-|-'.tu.'|||.'.. H-e'nllr
from degenermtive changes
hang '-'\-"lllll'\.“ ill.‘\-':lllh Iil.:-r: I_-I- '||h’.'

iache. Conmoctive tissie 15 nod asaally

COMPLICATIONS
L spiratory fallure

* Cor pulmonale

Signs and Symptoms

Tachypnea

Dhapiica

Barrel chest

Prolenged expivation and gronting
Crackles and wheesing on inspiration
Drecreascd hreath soanuds
Hyperresonance

Clishbed Hngers and woes

PP B ]
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*  Decreased mactile fremims

* Decreased chest expansion

* Chromic cough with or without sputum producton

& Accessory muscle use

* Mental sius changes. iF carbon dioxide retention worsens
T Anoresia and o '.11.1'H.:ki.'|

Diagnostic Test Results

# Chest Xeravs in advanced disease show a (laened dias

prhiragrm, reduced vascular markings at the lung periphery,
overacration of the lungs, a vertical heart, enlarged antero-
posterior chest diameter, and a large retrostern:l air space,

= Pulmonary funcion siudies indicate incrensed rosidual
volume and ol lung capacity, reduced dillusing copacity,
increased inspiraory flow, and decreased FEV O FVE

* ARG analvsis usually reveals reduced partial pressire of
arterial oxvpen and o normal partial pressure of aceerial
carbon dioxide wmil late in the disease process. AllGs pro-
vide the best evidence as to acuencss and severin of disease
exacerbation.

* Electrocardiography shows tall, symmetrical P waves in leads
11, 111, il aVy: a vertical QRS axis and signs of right vens
1|'i.r||.|;|.|: ll}'*!['l |'I':ll'|‘1'|':¢' AR s Iilli' il.l lII.I.' lliﬁ‘.’-‘l—w:

s Complete blood count ustally reveals an increased hemo:
globin level fae in the disease when the patient has persis:
1ent, severs hypoxia.

Treatment

CLINICAL TIP

Pnenmococcal conjugate vaceine is recom-
mended for all babics and children younger than
',E wears of age, :|||. adulis H5 :.-e.-nrs ar alder, ill?ll'l
people 2 through 64 years old with cerain medi-
cal conditions. Pneomococcal polyvsaccharide vac
cine 13 recommended for all adulis 65 years or
older, people 2 through G4 vears old who are at
inereased risk for dizsease due o certain medical
comditions, and adulis 19 through 64 years old
whe smoke cigarcies (CDC, 2016, pneumococcal
vaccination).

*  Adequate hydration

Chest physiotherspy

Oxypen therapy

* Mucolytics

Acroaolized or sustemic corticosteroids
Lung valume reduction surgery

& Lung wansplination



LUNG CHANGES IN EMPHYSEMA
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CYSTIC FIBROSIS

C:ﬂsiir filbwrosis is a hereditary disorder affecting the exocrine
gland amd causing severe damage 1o multiple organ ss-
tems. Chronic progressive lung discase is the most prominent
canse of morbidin and death in paticnts with cvstic filbrosis,

Castic ibrosis is accompaniod by many complications and
hias o median suraval mte of 31 vears. The disease affecs males
and females and is the most common [aal genetic disease in
children of European ancesiry. There are more than 50,0040
patients with evstic fibrosis in the United Staes (Cystic Fibrosis
Foundanion, 2007

Cause

Inherited as an avitosomal recessive tok. the responsble gene.
on chromoscme T, encodes 4 membranc-associated protein
called the cvstic fibrosis transmembrane regulator (CFTR}).
The exact funciion of CFTR rem
tor help regulate chlorc
lial membranes

5 unknown, but n appears
e sodinm wanspon across epithe-

Pathophysiology

Mokt cases of cystle fibrosis arise from the mutition tha aflects
1.hr"g1'||r!|1' |-Hii||;: LaE i
tein ICFFR) that dosan’t funcii
U'}lf[ ransmembranc El'.l.l"-i BT |2

e

|'I."\-'.1.!'||||: 111 2 F:III'I-
CFTR resembles
it it I|||. I-\.'\- llh.' Fl!l!"

nylalumne in the protein o
trgu!;s:lnr mterieres »
adenosine monaphpl
ing adenosine tripliosg
interfening with ac

The muutatiod afl
wavs and intoaines) |
a.Tl.d lll!l]ﬂ'ﬂ:\-\l'l TelOTyY o !l" I||-:
mvlatanine leads s

oenes, Thix
annels repulkaied by ovelic

other ions, by previent-

L T= l,'ll."lh'lli ar I‘T‘|
|

C18 4 cpithclia Gin the air-

{1 swesd ducts),
it [in the pancreas). Lack of phe-

v thetivdraion, which increases the vdscosiy

ol FEEc oL ;!.u:tl T v anid leads to obstrucinon of ghndo-
har ducis Cesiic Rbrosis hais

WAET TEATS .

a variable effect on electrolyw: and

COMPLICATIONS
= Nasal pohps
Sl ¢ Cor pulmonale

*  Cholecyvsitis

& Preamotliorax

= Rectal pro

= Bowel obsiruction
Signs and Symptoms

= Thick. sticky sceretions and debydration

*  Chronie infecions

* Droapmea and paroeosmal cough

= Failure o thrive: pro weight gain, poor growih, distended
abdomen, thin extremitics, and poor skin tirgor

®  Crnekles and wheoses

= Bulky, groasy stools

= Obstruction of soall and lange ioestines: bilkey cirehosis
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Diagnostic Test Results

Al states screen newhborns for CF asing a genctic test ora Blood
sl

The Cystic Fibrosis Foundation has developed certin ¢rite-
ria for definitive diagnosis:

® Two sweatl tests (1o detect elevited sodinm: chloride levelsy
using i pilocarpine solution {a sweat iclucer) and ;}Ti:n:lmﬂf
an obstructive pulmonary discase, confirmexl pancreatic insul=
fickenoy or failure o thrive, or a Gunily history of cystic filrosis,

AGE ALERT

The sweat test may be inaccurate i Very young
infants because they may not produce cnough
swieat for avalid vest

*  Chest Xeravs show an enlarged chest cavivy and e reaseel
lung markings, refllecting destruction of g dssi

*  Siool specimen anabsis indicates the absence ol vypsin,
suggesting pancreatc msefhoency,

Theese west resulis may support the diagnos:s:

= DA I,l_'a.lilll.: can locate the presence of the Delia F5O8 dele=
ton (found in aboun 0% of paticnis with cystic librosis,
.||I||l:.l:ll-'|.h the disease can cause more than 1M other oot
mons). It allows premal diagnosis in fGamilics with 2 }l“-'\'i'
oushy affected child

* Pulmonary lunction tesis reveal decreased vital capaciy, ele-
watedd restidual volume due to A enlrapaments, and dee ressed
forced expiratory volume in 1 secand. The severity of lung
disease and rae of lung function decline are widely vanalie,

*  Liver enzvme wests reveal hepatic insafficiency.

*  Sputim eulivre reveals organisms that cystic ibrosis paticnts
typically amed chronically colonize, such as Staffyloceccis and
Psevrdnmonas,

* Serum albumin measurement helps assess nutritional stas

& E -:'1:1|1s|.1l.'l1' .I.IIiII:.'h.Ih HLE TS TR I1}'|:||'.11i.1’r|l SLALLES,

Treatment

& Migh-lrequency chiest comipression vest

#  Dictwith imcreased fand sodivm or salt supplements

& Pancreatic enzyme replacement

®  Breathing exercises, chest percussion, and postural drlinage

- 1 :Illi'\l.l. 1"0 1J1I1.'|I1 H'I.i.liLlI::llh

® Antibiotics such as axithromycin

*  Transplantation of heart or lungs

® Aue u.‘rth'lllnlll.jg tlr 115 145 such as dornase alfa

*  Jrostive expatory pressure devices

= Flutter valves
Treatment goals inchude;

*  Bromchind bvgiene e mlalizing mcus

= Prevemting and conrall infections
Prowkding adegquaie nuimiion

-

Treating and preventing adverse compli




SYSTEMIC CHANGES IN CYSTIC FIBROSIS

Lung

Lury tissue showing extensive
destruction from obstruction and
infection in cystic fbrosis.

Pancreas
enzymes from being dvaitable for

s
wmall e ducls acoms
hstruciod and impeoe digegtion,

* "'-F.d-
Reproductive tract
About B5%. ol males are inferibs dus
10 e absence of mature sperm,
Females may be infertile because ol
3 Mucus plag that Impedes spenm
transport b the: wirus

Ectrine sweal
J
Malfunctioning sweat glands secnebe
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FAT EMBOLISM SYNDROME

Ii‘al embolism svndrome s a rare but potentially facal
. problem. The ssndrome involves pulmonary, cerchral,
and cutancous manifesiations and ocours 24 1w 48 hours

postnjury.

AGE ALERT

Young men with fractures are anan increased sk
for developing far embolism sydrome.

Causes

*  Fractures of the pelvis. femur,

*  Orhopedic surgery
Pathophysiclogy

Hone marrow from a [retured bone or other injured adipose
tissue redoases (e globules that enter the sestemic circulation
thronigh ' torn veing a1 the injury site. These fatyy globules iravel
to the lungs, where they form an embolus thar blocks pulmo-
nany circulation. Lipase breaks down the rapped Gt emboli
i frec Gy acicds

T""I1 Elli.ﬂ' et calites i local toxic cffos
thelium, inoreases capillary, pormeability and inactivates Jung
surfaceant. The increancd capillary permeabality allows protein-
rich fluid 16 leak into the fnerstitial space and alveoli,
I'I'I.g the workload of 1he right sice the hean and cansing
pulmnnun edema. The decreaved surfactant causes alhveolar
collapee, s decrease in funci
ﬁul‘l-p-:rl'miun misaniat
gation on fay, normal
platelet dilutinn thr
ll"“.'lllll.‘ i thromboo |-r1|i.| 1::'[-"1 T, .s.l:l-:]. ||-:n\i.|r|.|.. :!:s.-wnu-
nated intrncscular coagubation

t that damages the epd-

InCreans-

al resoryve capacity, and ventila-
g to hypoxemia. Plateley apgre-
elated platelet consumption, aod
LY ervstallaid adminisrtion all con-

COMPLICATIONS

*  Respiratory distress

Signs and Symptoms

* Priechiae
*  Increased respiratory rate
= Dwspnci
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& Accessory muscle use
& Mental states changes
* Jaumndice

& Foyer

Diagnostic Test Results

CLIMICAL TIP

Gurd's criteria are used to diagnose fat embolism
symdrome. At least one major and three minor
criteria are required for diagnosis. Major criteria
Illi'llldl.t.'

*  pewechine in a "vest” diztribution

®  hypoxia, with a partial pressure of arterialoxys
gen (Faly) less than 60 mm Hy

#  pulmonary edema

#  change in level of consciousness

Minor eriteria inclucde:

*  tachyecardia, with a heart rate greater tun 110
beats, min

= pyrexia, with a iemperaure higher than 103°F
(30.4°C)

#  retinal changes

At i urne or sputum

unexplained drop in hematocrit or platelet

Coung

*  increasing eryvithrocyie sedimentation rate

¢ pundice

= renal changés.

* ARG anahysis reveals Pad); less than 60 mm Hig; p:trl.qu PFCRSLITE
of arterial carbon diocde initially decremses and later increises.
Chest Xeray is normal initially but later shows patchy arcas
ol consolulation o complete “white out,” il the condinon
Progresses,

* Complete blood count shows decreased platelets and
discreised hemoglobin levels,
Treatment

# Supplemental oxygen

*  Endoracheal imubation and mechanical ventilation
= LW Muids such as erystalloids (avoid colleids)

*  Coughing and deep breathing



HOW FAT EMBOLISM THREATENS PULMONARY CIRCULATION

Capaiary permesgbility 5
ncitased and lung
surfaciand 15 inactieaied,
afowing protedn -rich: fuld
i leak info the abveok,
causing pulmonary edema.

ary Disordars L)
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1 I
tiom, it is now dmgumi,d u“ilh mwrh greater frequency.
Pespate sucoesful development of new therapices, survival hias
not been convincangly improved. Survival is estmaed a3 w
3 vears alter diagnosis.

The American Thoracic Society and 1 Eurapean
Respiratory Society define idiopathic pelmonary ibrosis as “a

monia of unkonown cause, ocourming primarily in older
and limited 1o the lungs™ (Odham & Noth, 2004).

AGE ALERT
Idicpathic pulmonary fibrosis ocours most com-
monl in people between ages 50 and 70

Couses

Linlenuomen

Pathophysioclogy

fibroxs rellects il

itl'iqrp.lllun: [:-':1111'.ur'. Ty i
esoeesiyve (ibrols or co Cive tissuie in the lung parenschyvma. It
= the resul of @ cosoadle of inflan
P!l:)ft'\'hr"\- i il !|||.-_' L
begins the progression 1
revoled aronsnid vira]

mecwmlniion of

oy, wneneine, and Qb

ronc

stticles, Uhe stimulus than

MTEITCRW L,

Speculation has
coiries, bt nio evidence has
been found o support either theory, However, it is elear that
chronig inilamn
developn the injury an:
impairs the struciun
exchange surfice. T
tilate. and the diffusbon
briane docreises, lead
Icicspanhic pulmonary fibrosis is chiraoerzed by progres-
sive worscning of

ant vole. Inllamimation

Ly ekpsEori= Al

e a wapillary gas

AR wI1LE ||| Ilili-li II||. Ik Vorl=
ipacity of the alveolocapillary mem-

b Lo hyposomia

dsprines and lung fonction, Underlving
fesions ey be more fibrotc than ndlammatery,

COMPLICATIDNS

*  Resparatory flure
Heant Failure
Fukomemzry vl
Pricumonia
Lz cane er

ks

Signs and Symptoms

*  Drspiea and capid, shallow breathing. Dyspoiea is the mios
fregquently reponed svmpiom in ling cir

= Dy, hacking cough

*  Fatigune
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End-expiratory
Clul

o Cnaniosis

rackles and bronchial breath sounds

Fulmonary hyperiension

* Profound hypoxemia
HT |.1.'.1:|11. 1.1E clisenae

*  Chestpain

dlebili

o severs,

ating dyspnea in

Diagnostic Test Results

Dhiagnosis begins with a thorough patient history 1o exclude
any of the more common causes of interstitial lupg disease,
stich as:

environmentl or occ |.||;|:1!i1_r| al CRpOsure — coal dust, ashes
tos, silica, beryvllium

& connective tissue diseases — scleroderms, cheomatoid
i I||I'III1'§

* drug use — amiodarone, woainide, crack cocaine.

Tesis tha help 1o confivm the diagnosis include:

* lung hiopsy — shows mixed areas of normal s, intersts
tal inflammanion, fibrosis, and honeycombang

* chest Xaray and high-resolution compuied iomography —
shiosw 1 pattern of diffuse interstitial lung disease, with fiivo-
sis e honeveombing

* pulmonary luncimon wests — reveal decreased ol |llllg
valumes,

Treatment

a I\[\.w-n t'|14_';;1]11.'

* Conicosieroids

Immunosuppressants, such as (§t|n|ll1l'll\i]'.lh-il-l'lli:l1-' and
arathioprineg

= Colchicine

s I'llllll:)ll“l L 1'EI|.|II'II'I|'¢I.|.II.?[I

Lung wansplamation (therapeutic option)

Becanse idiopathic pulmonary fibrosis generally responds
poordy to treatment and drog :11.!;]1I|1Il.."\ canse many adverse
reactions, research swudies are currently aimed an learning
which factors may improve the patient’s response o ireatment.,
The chances of a positive response o therapy and cxtended
supvival seem 1o be best for voung female patients with less-
thar-average dyspnea and hypoxemia, morc normal lung
fumction, and no history of smoking. Evidence of inflamma-
ymphocvies in bronchoalveolar lavage fluid, circolating
une camplexes, and positive response (o carticosteroids)
also seems o predios a beter outcome, Indicators of 4 poor
prrognasis are irreversilile lnng destruction and fibrosis (severe

Ivpoxemin, decreased diffusing capacity for carbon mon-
oxide, and nearophils aned cosinephils in bronchoalveolian
lavage (il ),




END-STAGE FIBROSIS

Right uppir
lobe ——

Faght middli
ohe - ————

Ricghl lorpser
WO

LUNG BIOPSY OF PATIENT WITH
IDIOPATHIC PULMONARY FIBROSIS

¥

Enlarged X spaces
noneycomby)

Thickened alveolar
valls
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LUNG CANCER

ung cancer 15 the leading canse of cancer death: among
men and women (National Cancer Tnsoue, 20075,

AGE ALERT

Lung cancer is fairly mre in people younger than
age 4. Thae iverage age al liii\gtlt!hi} TR E LR

Thie two main tpes of lung cancer are smallcell lung can-
cer (SCLE) and non—small-cell lung cancer (NSCLC) T the
cancer has features of both, it's called wixed small-cellfinrpe-cell
AR,

Abonr 20% of all lung cancers are SCLC. Although the can-
cer cells are small, they can multiply quickly and form large
tanors than h-]'JTi;'.'Itl o the |.1.1|:p'|'| nodes and 10 other OTprns,
such as the braim, fiver., and bones. Therefore, reatment
manst inclucde drugs that kil this widespread disease, SCLC is
exiremehy rare i someone who ot pever amoloed.

Recommier

aclhading — Smoking remains the predomi-
nant risk fovor for lung cancer,

The pemaining 505
incledes three subbpes
size, shape, and «hemi

al lung cancers ire NSCLEC, which
Thie cells in these subivpes differ in
al makenps, They include:

® sguamme onl which

1 s commaniy linked tooa his-
ory ol smokinge and tends 1o b

be [ound centmrally, near a
bronchus
adrnscairinere, which is usuath
of the lung
& dargre-rell wndiffrren -
it e thio T |
ope ol cancer has a poor

Ionnd in the outer region

L which can Appoar m any

o lnel spread quickhe (This

Causes

®* Tabaceo smoke

Carcinogenic industria

nium. arsenic, nickel, iron oxides, chromiom, radisactive
alinsiy el elosa, paden )

Pathophysiclogy

Lumng cuncer begins with the imnsforpution of one epithielial
coll of the airway, The bronchi, and corain portions of the
bromc i, such as the segmental bilurcanions and sives of mucis
prosluction, are thought w be more vulnerable o injury from
CArCinogoiis

A hung tomor grosds, it can partially or complewly olismc
the airwan, resulting m lobar collapse disal 1o the wmor,

mel 3

pollutans (ashestos, orm-
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A hung mmor can alse hemorrhage, causing hemoptysis, Early
metnstss may ocenr w other thoracic streciures, such as hilar
amph nodes or the mediastinumm, Disunt meiastasis can ooour
1o the beain, iver, bone, and adrenal gt:m(ts.

COMPLICATIONS

Phrenic nerve paralysis
Tracheal obsuriction
Esophageal compression
Pleural effusion

\
[k

Signs and Symptoms

L

& Cough, hoarseness. wheezing, dyspnea, hemaptysis. and
chest pain

*  Fever, weight loss, weakness, and ANOTERI

& Bone and pang pan

s Cushing's ssndrome

#  Hypercalcemin

= Hemopiysis, melectasis, pneumonitis, and dispoea

L]

Shonlder painand uvnilateral paralysis of diaphsgn

* Dysphagia

Jugubar vein: distention and facial, neck, anl cliest edema
Picrcing chest pain, '“14'r|:'.|\.ing fl:.'\}uu:u, and severe arm
]Mill

Diagnostic Test Results

* Chest X-ray shows an advanced lesion, including size and
loeation.

#  Sputum cviology reveals possible cell tvpe.

* Computed womography (CT) scan of the chest delineanes

tmor siee and relationshap w surrounding siructurcs,

& Bronchoscopy locates mar winshiinggs reveal Ilmﬁglﬁl ntcell
1y

= Needle lung biopsy conlirms cell type.

»  Medinstinal and suprachwicolar node biopsies reveal pos-
sible mestisis,

-

Thoraceniesis shows malignant cells in pleural Qued.

® Bone scan, bone marrow biopsy, and CT scan of the brain
wnid abdomen reveal metasiasis.

Treatment

Lobescionmy, wedige resection, oF pReumonectonmy

= Video-assisted chestsurgery
®*  Laser surgery
= R LRTH

*  Chemotherapy



TUMOR INFILTRATION IN LUNg CANCER

Right lung — Anterior view
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PLEURAL EFFUSION

lewral effision s an excess of fluid in the pleural space.

Normally, this space contains & small amount of exirvcelivlar
fhased thar habricates the pleosal sureBces. Incrensed production o
inadequate removal of this (hod results i oansacdstive or exeda-
tive: plenral effusion. Empyema is the scoumutation of pus and
necrotic dsaie in the pleural space. The most common associied
Snpioms are cough. progresive dyspriea, and plennine chest pain,

Causes

ransudative Pleura! Effusion

Heary failure

Hepatic disease with ascites

Peritoneal dialvsis

Hypoalbimincmia

Disorders causing expanded intrsscalar volume

= “Tubcroalosis (TH
h|||.-p.||n ri Al ess
* Pancroatitis
Bacrerinl o fung
Malirnano,
Pulmama
(‘1.”4'.',::'“ L83
Mieden
= Chest oranm

i
|

Tedicepath
i'[ll" LTI
Crcinois
Performuion
Esophagea] ruptn

[ B ]

Pathophysioloegy

The balance of osmotic and hyvidrostatic pressures in parieal
Pll‘il]’:ﬂ L'ﬂ!'l"-ll tes mormally resules in Moid moverment into the
pleurdl space. Balanced pressures in visceril pleural capillianr-
fes proinote teabiorplion of this fluid. Excessive hydrosiartic
prossure of decrcased camotc pressane Can cause exceisive
amounts of [hidd we poss across ingact capallanes. The resuliis a
tramsudatove pleurnl gffision, an ultrafilcae of plsma conaining
b comcenirations of protein

Exudntive Nfl-"lif -;,I'fusr't.-ra resulis when 1".1]5\1'“'.1 C T hiliu_.'
imereases with or without chianges in hyve and collogd
oarnotie pressures, allowing protcin-mch fluid w feak inve the
pleural space.

Empryema s wsually ssaociaved with infection in the plenral

space.

COMPLICATIONS
= Arclectsis

*=  Inlection

* Hypoxemia
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Sians and Symptoms

= Characte: i.xl1v|'.|||.:. related o underlyving |:Iil.t1'l-l::l|ﬁgiﬂ gl
tion and how quickly effusion

®  Dyspriea

*  Plewntic chest pain
Fiver

= Alalaise

= Displaced point of maximum impulse, based on size of
cllusion

evelops

#  Decveased Breath sounds

* Dullness over
breathing)

the effused areas {doesn’t change with

Diagnostic Test Results

#  Chest X shows radiopague fluid in dependent regions.
¢ Computed womography scan will show the focation of the
pleural effusions,

Dingnosis also requires other tests w distnguish s sl
tive [rom exucknive cllusions and o hL"lp |:i|l])-lrllll the under-
Iving disorder. The most nseful west is thorae
amalysis of aspiratcd pleural fluid shows:

niedis, i which

= pransdative effusions — laciate dehvdrogenase (LD] levels
less thean 200 International Units and protein levels less than
A gldl

& exudative cffusions — ralio of protein in plevral Huid
to serum of 0.5 or more, LI¥ in pleural Ouid of 200
Internation:l Units or more, and ratio of LD in pleural Duid
1o LI in serum of (0,6 0r more

* empyema — acute inflammatory white bleod cells ancd
T TCRO A tisims

.

EIPYEITIEE OF rhewmaoid arthritis — extremely decrensed
Plevral fluid ghicose levels:

In additon, if & pleural effusion results from usc:plmgral
rupure or pancreatits, Muid amylase levels are usually higher
than serum levels. Aspivaned Nuid may be tested for lupus ery-
themaiesus cells, antinuclear antibodies, and neoplastic cells.
It may alse be analyzed for color and consistency; acid-Fast
bveillins, [1III|.;.'E|.. 1 |::l:||;'h'|':.1| 1._|.|.|l|.|.|.'|::$.; siinel I!I'ij_.ﬂ}'ﬂ.'l."ldi.'h :.In
chylothorax). Cell analysis shows leukocytosis in empyema. A
negative therculin skin west sirongly rules against TBoas the
cause. In exudative pleural effusions in which thoracentesis
=0t definitive, pleural biopsy may be done, It is particularly
uselul o 1Z||:|'||—|.!':|:|'|'i:|'|:|.: TH o :lia‘ign:ii'll."\'.

Treatment

& Thoracentesis

® Chaest il inseriion
& Plenrodesis (njection of a sclerosing agent suchas alc)
& Dhecoriiciion

= Rib reseciion

farenteral antibiocs

*  Chovgen therapy

*  Plewroperitoneal shunt

* PleurX cahetes




LUNG COMPRESSION IN PLEURAL EFFUSION

¥
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PNEUMONIA

neumaonia is an acute infection of the lung pirenchyma
that commaonly impairs gas exchange. The prognosis is
Ecnci'l“:\' good for people who have normal langs and ade-
quate host defenses before the onset of poewmonia,
Preumonia is commonly classified according 1o locinon:
bremchopmaemonis involves distal airways and alveoh: fodalar
frovevmeni, part of o lobe; and Indar peicimonia, an ontire lobe.
Tt cany also be classificd ;u:vl,‘urtlil:lg 10 the cansative sgfent, such
s ETm negative or gram positive, virl, bacterial, or the spe-
cific organ responsible such as pneumococcal preumonia,
Nowocomizl pneumonia occurs during hospitalization for
another condition,

AGE ALERT
Older patients and very voung patients are ol
greaics tisk for pneumoni.

Other paticnis at greater risk are those who are immting-
compromised, malnourished, or hospitalized i an intensive
care unin smiskers or aloohol abusers: and those with a chronic
conditon wuich as cardiovoeular disesse,

Causes

* Inhalation or . rathamn of & ih.”ll.l:ll.'ll. |I".l.'ll|.t:.i'||:1, Pricimo-
coecal, viral, and mycoplomal pneummania

CLNICALTIP

Strepioa

s pheitmoniae bthe most common
cause of bact

riad poenmonia in children.
i -['-|::.';.nt el fie h;.ll' s [H'i'lll is thir see-

onel (ot common case of bacteral pnecumonia,

Respluoey ssnoyiial virus is the most common
viral cause of pocumortis.

Lecond

& Afier mitial damage froma noxious chemical or other imsuly

{superinlection b
*  Hematopenous spread of bacteria from s distant focus

Pathophysiology

in bacterial pd'lv:'u:!:uﬂi.l, an imbecton I|||il'i:|.1.|',.' 1|:'||.|;l;rn- alveolar
inflammiation and edema, This produces an area of low ven-
tilation with normal perfision. Capillarics become engorged
with h'l.uod. {:ll.l'ril'lg_ siEsis s llil." '.|.'|.'l.'l.'u'|u-|.".1.|:'ri”.:||l'1_.' ||||_'||||r|4|||1_"
brewks down, alveoli il with Blood amd exudae, resuliing in
anclertasis,

1n vival pocumonia, the svivos firse attacks bronchiolas epi-
thelial colls. This causes intersii

inflammition and des-
quanmation. The virus alse mvades bronehial mucous glands
and gobler cells, Tt then spreads w the alveoli; which G with
Bleod and Muid. In advanced infection, a hvaline membrane
may form.

112 Partll « Disorgers

.

In aspivation prneumonia, inhalation of gastric juices or
hydrocarbons triggers inflammatory changes and inactivies
surfactant over a large aren. Decreased surfactant leads o
alvealar collapse. Acidic gasiric juices may diamage the airways
amel alvenli. Particles conaining aspirated gastric juices may
obatruct the airwas and reduce airflow, leading o secondary
bacterial poneumoni,

COMPLICATIONS

L S:-pliq‘ shock

] |1.'|:||1.~:4.'||:|5|'.1.

Respiratory failure
Empyema or lung absces

[

®  Pacteremin
*  Endocarditis
*  Pericardinis
®

Menmgis

Signs and Symptoms

= Coughiog

Sputm p:-:ldnt Lhan

Plearitic chest pain

& Shaking chills

Fever

Wide range of physical signs, from diffuse, fine crackles losigns
aof Incalized or extensive consolidation mud plearal cifuson

" Dhspnais

* Tachypnea

& Mlal

LRl

Diecreased hreath sounds

Diagnostic Test Results

& Chest Xemvs identify infilisnes that confivm the clizgrosis.

= Spmum specimen. Gram stain, and culture and sensitivity
tests differensiate the wype of infection.

*  White blood cell (WBCH count indicaies leukocviosis in bac-
erial preumonia, and 2 normal or low WRE count in virsl
O mycy Flbl'al'\.l11'a|| !}111."III!IE:II:IifI..

= Blood cultures reflect bacteremia and are used o deter

s the causative organism.

® ABG levels vary, depending on the severity of plll‘.‘lllliollia
anel the underlying lung state.,

-

Bronehoscopy or tanstracheal aspiration allows the collee
tion of matenal for culre,

#  Pulse oximetry shows i redisced oxygen saturation level.

Treatment

s Antimicrobial therapy (varies with cousative syzent)
Humiditied RV the Ay

Mechanical ventiltion

High-calorie dicy and adequate fluid intake

Pl rest

Arvaliresics

PEEP 1o facilitate adeguite oxvgenation in patienis on
mechanical ventilation for severe preiimonia



TYPES OF PNEUMONIA

Lobar pneumonia M Bronchopreumonia

Trachea
Bronchis e
- _,___‘__________%:
Horlrontal
Fessiing -,
ST :
: waﬂ' r gl
i T
lissire e
Alveoius
.

Consclication in
ona lobe
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PNEUMOTHORAX

neumathoax s an acoumulaion of wr m the pleos:l caiiy

that leads o partial or complete hing collapse. When the air
benwveen the visceral and panietal pleure collecs and scoumulanes,
mereasing tension in the pleural ity can cause the lung o pro-
gresively collapse. The amount of air rapped in the iniaplenaral
aperce determines the degree of o collipee. Venous returm o the
et man e impeded 1o cse a life-threaening condition called
Eemesnom fremotfura. Pncumocthoraces are usually classificd as pri-
TMAY SPOTNIEANSCS, secondiry sponineos, ke, oF wnsion,

Causes

Primary Spontaneous Pne

mothorax
* LU'nknown
- Rupll.lrr of a5 'h'h.-h Ora !:u“il

AGE ALERT

Y ["l Tmary '\1 MO RSETN eSO LES !'|-|1 IR hl.'l'l Al TINERSL CAOlll=

muonly affects tall. thin men between ages 20
arel 4

& Chronic obdtructive pahmonary discase
*  Asthina

= (st fibrosn
*  Tubercuboss
- “-.I'I.IPHF'H.I:I:.; CL

Trauma:

Trunatic ¢ hest

Ustab wornd, gunshon)

Blunt chest tranma (hlow from s motor vehocle accidenth

-
*  Penetrating chics
-
* Jammogenic chest iraama, cesulting rom puncoare of the
lung dunng nect

central venous cathie

APITILION lumg |:-|.1|-F:-“, thoracentesis, of
1 plagerment

* Lung collapse foreed by oxcesive prossure

Pathophysiclogy

A rupture inthe visceral or parietal pleurs and chestwall caoses
air 1o accumulate and scparate the visceral and pacictal plen-
rac. Negatne pressiine s destooved, o the chistic recoi] forces
are affected. The lang recoils by collapsing toward the hilis.
Open pnenmothoras resulis when sumosphieric air (josi
pressure ) flows divectly into the plearal cavity (negative pres
sure . As the air preasie in the pl.l.-ur.q! l::j,r'“'\_r becomies e wilive,
the ung collapses on e affecied sid

tonal lung capaciy

A1 e

s, resulting i decreased
| capacity, and lung compliance,
Imbalances i the ventikation-peer fusion vatie lead w hypeo
Climsed pruewmothiors occurs when enters the pleral
space fromm witlin the lung, cousing increased plewral pressure,
which prevents lung expansion during pormal inspiation,
Tension priewniothors reslts when air in the plenral space
is under higher presure tan aic in the adjacent lung, The i
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A —

enters e plenrl space from the site of plearal rupoore, which
Acts s onmewary valve, Air is allowed o emer ino the !?1'3'“"-"-1-1
apace on inspiration bl can’t eseape as e roplure g closes on
expiration, More air enters oninspiration, and air pressure begins
10 eXCee OMCLriC pressure, Increasing air pressure pushes
agains the recoiled Tung, causing compression atelectasis, _Air
also presses against the medinstinum, compressing and displacing
the hear and great vessels. The air can’t escape, and he acoes
miikiting pressurve catses the lung o collapse. As air continues
oy ke and intrapleiral pressures rise, the mediastinum
v from the affected side and decreases vomous returt
s beads to decrensed cardiae output, which consses ypolension.

Signs and Symptoms

& Siclden,

h.:l.lll:l |r||::|||"|li1.' puill exacerbated by chest move-
athing, o0 cougling

Asymmetrical chesewall movement

Shortness ol hreatli and t'r.'mg}-lhttul"ﬂ distress

*  Hypotension

ment, b
.

. : :'nLII.l.l.‘-i‘-
= Decremsed vocal freminis
.

Vhsent breath sounds and chest rgidin on the affected sicles
*  Tachyeardia

=11 I ML LANTCOr LS O I.I'I.EJI:I\'H.'.II-I

Tension pneumothorax produces the most severe respira-
LY SYInprLOoms, 1111.1|.I(|.i||.|:,;:

#  decreasced cardiac o, |1:::|I1l|L'!1Jui1llI, and COMRERsAlory
e hycardia

& pchypne

.. @ ool lapse

-

mediastinal shifl anel uacheal deviation 1o the opposite side
distended jugalar veins.

Diagnostic Test Results

Chiest Xeravs comfirm the diagnosis by revealing air in the
pleural space and, |m:._xi1)'|}'. a merdisestinal shift.

ABG analysis may reveal hypoxemin, possibly with respira-
LKy acidosis and |:|'r|'|n|:l’i".'|'|r|.|i|"|. Partial Pressure of arterial
oxyeen levels may decrease at first but ypically returns to
ol within 24 hours,

Treatment

= Dedrest
(“!m.'.l Val o

£y Hen

Clest ke inpscernion
Tharizeostoamy
.'\II'_!!H{"I\.il,‘\

® Burgery



EFFECTS OF PNEUMOTHORAX

TENSION PNEUMOTHORAX

Sate of injury — one-way
valvi creabed

Increased air fn pleural space
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PULMONARY EDEMA

Pulmnnlr'_r edema is an accumulation of fukd in the ex-
vascular spaces of the lnngs dite to the movement of cxcess
fluid intes the alveoli. It is & common complication of cardiac
dizorders and mow occur az a chronie condition or may develop
quickiv and rapidh become faal.

Causes
Lefi-Sided Heart Fatlure

*  Arteniosclerosis

* Cardiomyopathy

= Hypertension

* Anhular heart disease

ciors

& Barbiturite or opiite poisoning

*  Cardiac failure

*  Excesioc volume of ioo-rapid infusion of LY. Thaids
. hllrlilirvl.l p'ﬂl!nl 1}
Inhalavuon of it

% :|\'|r|r:l|::.|1i| |:=||.|.i||.t;.11.'
|ir'.!.1 RS

Mimral steposis and lefr arrinl mysoma

*= Preamona

Pulmanary veno-odchisive ditene

Pathophysioloay

mormally, pl.:h'u--n.::' |..'!|.‘.|.|r'. b
OICnLc E:li\."«-‘-'lll s
age are in b
Ivmphatic drainage s
the lung and pulmon:ey
hvdrostathc pressure ne

rosttic pressure, capillary

line, and Iemphatc drain-

balanee changes, or when the
haid infiltrates o
= If pulmonary capillary

e, the comproanised left venricle
requires increased Hllng pressores W mmintain adegquate ¢
diac ompin. These presaes aro tansmitted 1o the left sirinm,
pulmonary voins, and pu wiary capitbary bed, Forcing fuids

and solutes from the intrassoular compartment into the inter-

stitiven of the luns As the ingeesinium everbomds with fluid, the
“ui’!l Hihﬂ'l"- |!“ 'IH' T |l|1||'l|l1 il:'li'l.lll 'alllrl il'lL[I-k‘I‘! B Al I‘HII1L."I'.'.

Il collead oumotic pressure decreases, the hvdroatatc force
that regulares intravascular fluids (the nawral pulling force) is
Jost becmese there's no opposition. Fluid flows freely ing the
et and aheoli, impairiog gas cxchange and leading (o
pulmionary edema,

Lymphatic sessels may be blocked by edema or tumor
fibrotic tissue of b increassed systemic venous pressure,
Hydrostatic pressure in the large pulmosry veins rises, the
pulmonary mphatic sstem cannon drain into the pulmo-
mary veins. and excess fIuid moves into the nerstital space.
Pulmonary edema then results foom the accamulation of (uid.

Capilkary injury and consequent increased permeability may

ocour in ARDS or alter inhalaion of woxic gases, Phsima pro-
teins and water leak out of the injured capillary and into the
inerstitium, increasing the interaiial oncotic pressure, which
is mormally low. As interstital oncotic pressure begins 1w coual
capillary oncotic pressure, the water begins 1o move out of the
capillary and inue the longs, resuliing in prlmomary edema
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Signs and Symptoms

COMPLICATIONS
*  Respiratory and metabolic acidosis
& Cardine or respiralonry arrest

Siage

Dhspnea on exertion, paroxysmal nocturnal dysprea, and
arthapnen

Cough

Mild I!..u.'!'l].'i:mcm

Increased blowd pressare

Dependent crackles

Jugular vein diswenion

Ii.il.l.'h_'!'\l'jll'l:rlil

Labored, rapid resparation

More diffuse crackles

Congh producing frothy, bloody sputim

Incrensed tachyeardia, arrhyihimias, and thready pulse
Cold, chammy skin and 1ti:|p!11’r|'|:ﬁiri

Cvanosis

I !\'I]t:li'tlhil)l!

Diagnostic Test Results

L

ABG analysis wsually reveals hypoxia with variable par-
tial pressure ol arterial earbon dioxide, '[h.‘|:ll.‘=l'l-!!i-l'lg an
the patient’s degree of fatigue. Respiratory acidosis may
GO,

Chest Xeravs show diffuse haziness of the lung fields and,
usually, cardiomegaly and pleural effusion,

Pulse oximetry reveals decreasing arterial oxygen saturation
levels.

Pulmonary arery catheterization identifies leftsided heart
failure and helps rule out ARDS.

* Elecrrocardiography shows previous or current myocardial
infarction.

Traatment
High concentrations of oxyven

*  Diuretics, such as furosemide or bumetanide

= Poaitive inotrophe agents, such as digoxin or inamrinone

* Asopressors

* Arterial vasodilaors such as nitroprusside

& Antarrhvihmics

= Morphine

& Alechanical ventilation

.

Moninvasive ventilation using continuonus posibive arwiy
pressure, hilevel positive airway pressure, and PEEP



NORMAL ALVEOLI

ol mma_\%

Bronchile —

Abvesotar duct —__
AWEOIAT SBE ~—

AT POTES =

HOW PULMOMNARY EDEMA DEVELOPS

Mormal

Capdiary

Hormal biood fow | !

Hydrogtatic pressuns = L A
pushes fluids into the N . S pressure pulls
imterstitial Space. y

Congestion

Capdlary

increased
hydrostatic

peessur: leading
10 putmonary
conoeskion
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Plllmnl‘lll‘}' embolism 15 an obstruction of the pulmonary
arterial bed by a dislodged thrombus, heart valve vegeta-
tion, or foreign substance. 1t frequently arises from thrombi
that originite in the decp venous sstem of the lower exoremi-
ties. [t strikes about 6 million adulis each vear i the United
States, resuliing in 10000 deaths.

Causes

Dislodiged thrombi, orginsing in leg veins (most comeon )
Conditions that cause increased blood coagulability, such as
cancer and hormonal contrace plives

* Surgery

Long periods of imacivin

Some medical conditions. such as sroke and mvocardial
infre ton

*  Injury to the vein

= Ohesity

Samme canters, such & pancreatic, ovarian, and: lung
* Smoking

*  Pregng

Viescular dnjury and LY. drug abuse

c¥ and childbirih

| CLINICAL TIP

:-!"""I"I ':'1‘-.5 I Ton IIIaI|i.""|'I

B sunsis, endothelia antl ||'\.||'.||.|:-.s.',;|||.|.|:-i|-
itv, Risk factor incl or pline rips,
CanCer, pie % crotmlaility, and |||'il'-|
ENT org R

Pathophysiology

Thrambus foermatien resulis directl
APE, VeSS, OF

v Irom viscular wall dam-
hvpercoagubibility of the blood. Trauma,
clot dissoluticn, sudden muscle spasm, intravmscular pressure
chanpges. or 3 chunge in peripheral blood (ow ean cause the
thirombas to loosen or fmgmentize. Then the thrombus — now
called an embolus — (loats 1 the heart’s rig'lll spede and eniers
the hung through the pulmonary artery, There, the embolus
miay dissolve, continue to laementize, or grow.

I the embolus occkudes the pulmonary artery, it prevenis
alvenli from illl.rd'l.l,r.il:lg l.-lumgh surfactant o maintain alveolar
mtegrity. As a vesult, alveoli oallapse and aelectasis develops., 0
the embolus enlarges, itmay clog most o all of the pulmonry
vessels and conse death,

Rarely, the cmbali contain ain fa, bacteria, amniotic fuid,
talc, or mmor cells.

COMPLICATIONS

* Pulmonary ht:)-l_-rllrrui.-l:»11
*  Coor pulmonke

Signs and Symptoms

Toral ccclusion of the main puloonary amery is apidly Gl
sumaller or fragmented emboli produce svmploms than vy
with the siee, number, and log "
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oann, s fol fows:

® dhvspnea

5 anxichy

*  pleuritic chiest pain

L T ||.1..:'.J|'|1|.i.|.

presdiective cough (sputum may be Blood-tnged)
®  Jow-prade fever

*  pleural effusion.

Less comnman SIgEns inelude the I'u!]uw:im;!

* massive hemaoptysis

& splintng of the chest

beg ecbemna and pain

cyanosis, syncope, and distended jugular veins
*  pleural friction rub

B "\'i“ll.h ol airculatory |'|:11|:|'|H¢" '[w::..l’-l. ;riﬂ i"ll|!ﬂ-' i‘lld
hyvpotension )

# sigmis af hypoxia (resilessness and anxiciy)

il |5;I11 ventricular 5, g;qlin]r and increascd niensi ol a |J“|'
monic component of 5;

.

crackles and a plenral rub may be heard at the cmho
ailer,

Diagnostic Test Results

Chest Xeray may show areas of aeleciasis, clevated dliat
phragm and plencal elfusion, prominent pulimonary artery,
ancd, oecasionalby, the eharseterise -.l.'l.'llg::-:ilm.pl:'!] infiltrane
sugpestive of pulmonary infarction.,

Ltz scan shows jper fuision defects in areas beyond occluded
vessels,

Pulmonary angiography reveals the location of the cmboli.
Elecimocardiography may show right axis deviation (extens
sy einbohismi: wall, PI.JiiLI.JI] I* waves I::':b'_h'l. bundle Branch
block); depression of ST segments and Towave inversions
{indicative of righesided heart swain): and supravenuiculie
tchyarrhvihmiss, A padern some tmes obscrved is Si G
anad Ty (5 wave in lead 1, © wave in lead 111, and inverted T
wave im beaed 1010

ABG measurements may show decressed partial pressure
of arerial oxvgen and partial pressure of arterial carbon
dlioxice.

I pleural effusion is present, thoraceniesis may rule out
empyvena, which indicates pncumonia.

Treatment

Treatiment is designed o maintain adeguike candiovascular
anel pulmonary function during resolution of the obsirac-
tion and wo prevent recurrence of embolic episodes, Because

st cimbali resolve within 10000 14 tlays, reatment may con-
sisk ol

= oxvEen therapy and fikrinobic therapy
* anticoagulation with heparin

* emboleciomy

L]

vasapressors and antibiotcs

vena caval ligation, plication, or insertion of @ device to [l
1ot blood returning o the Beart and lungs, to prevent futune
pulmonary emnboli,



PULMONARY EMBOLI

Embeiiss in branch al
rigiyl polMONaay BReTy i

Chapter 7 « Respiratory Disorders 118



PULMONARY HYPERTENSIO

P ulmonary hypertension is a mean systolic pulmonary artery
pressure {PAP} above 25 mm Hg at rest and 30 mam Blg dur-
ing exercise. Primary or idiopathic pulmonary hyvperiension iz
characierized by increised PAP and increased pulmonary vas-
cular resistance.

Mean pulmonary antery pressure (MPAP) greater than 25 mm
Hy an rest with pulmonary capillary wedge pressure < 15 anm Hy

Severity by MPAP:

610 85

Mikd
%6 to A5 Moderae
5 o 35 Sovere
=55 Svstemic

AGE ALERT

== |'I:I1I1:!.I::- pulmonary hyperiension is most com-
ﬁi myoE i woknen seges 20 o 40 and i usually faal

“ within % to 4 vears.

Pulmonary hypertension is o progressive discase tha prefer
entalh affects women of chilikbearing age
h’ﬁ sl l'll"n.'l!l r! Il
rght sentricular {

Scoondary

It is characterized
¥ ovascular reststance often leading o
th i umireated

I'.\Eu.'l‘.l'H'-IrlII results from CRIsting

cardiae (patent ductus arteriosiis or atrial or sepial defect) or
pulmonany di r 1

sis) or hoth,
sion dopondds on

CUmanic ular disease or mitral steno-

BS AT - oncry jluI.III'HIIIiI.-'\ II'\]'I-I,'I'“"IL-

sty of the underbine disorder.

Causes

.
& Ulnknesen, beet may inclucde
* Cherediciry factom

* lered imanune mechanisms

Sar
* Conditions causing alveobur hypoventilaion include:
* chronic obstructive |J|:||:||:|i WY disease
& waproiiissis
*  diffuse interstial prenmonia
= prnalignont melistases
*  scleroddorma
* obesity
*  laphoscoliosis,
- ings viescular obstruction inelude:
= pulmonary cmbolism
*  wasculivis
* el annal myxoma
* ddiopathic yenoecclusive disease
*  fibrosing mediastinins
= mediastnal neoplasan.
Pathophysiology

In pﬁmﬂlf pulmonary hvperension, the smooth masele in
the pulmonary artecy wall wpertrophies for no kiows resson,
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narrowing or oblitcrating the arery or arteriole. Fibrous
lestons form arcund the vessels, i.lllp:lif'il'lg tlis{c“ﬁ“ii!il‘f and
increasing vascular resistance, Pressures in the left ventricle;
which receives blood from the lungs, remain normal. However,
the increased pressures generated in the lungs are transmitted
1o the right venuricle, which supplies the pu1rn::1'|=l='}' ATLERY.
Progressive pulmonary hypertension may lead o right ventric-
ular hyperrophy and eventually cor pulmonale.

Alveolar hypoventilmion can result from discases caused by
albveolir destruction or from dizorders that prevent the chest
wall from expanding to allow air into the alveoli. The resulting
decreased ventilation increases pulmonary vascular resistance.
Hypoxemia resuliing from this ventilaton-perfusion mismaich
alen canses visoconsirction, urther imeres o wascular resis-
tance and resulting in pulmonary hypertension.

_}:.'_2_'.‘_._‘,-—'-,.': COMPLICATIONS
s ',{I:'FL‘] = Cor pulmonale
REEN = Cardiac arrest

Signs and Symptoms

& Shoriness of breath
*  Inereasing dyspnea on exertion
-

Fatignee and weakness
*  Chest pain

- {:lal.lh;h aml !11.'|i‘||:-|:|l'5.r-i.1.

= Cyanosis, Ravnand's phenomenon, and syncope

® Asciles

* Jugular vein distention and reduced carotid pulse

& Restlessness and agitation, decreased level of consciousness,
confusion, and memory loss

*  Decreased dinphcgamatic excursion and respiration

L]

Possihile displacement of point of ima
* Peripheral edema

Easaly |1G|.||'r:|.|‘!||.: ‘iEI‘! Wi veiibar Nl
Falpable and tender liver

® Tachwcardia

1 impalse

= Sysolic ejection murmur
#  Split 55 presence of 5 and 5, sounds
L

Decreased or loud, mibular breath sounds

Diagnostic Test Results

= ARG '.1:||:|.|.1I. sks vt ls !11.-|;||::|:ltv|.'||i'|:I.

®  Chest Xeray shows enlargement of main and hilar pulmo-
mary artcrics, narrowing of peripheral arterics, and enlarge-
il of |i.j.:|11 atranm and ventriche.

* A chest computed wimography scan may show abnormal
lung vessels o hlood clos:

*  Elearrocwrdioaraphy in right venimeular hyperurophy shows
raphit i elesianion and @l or peaked Pwaves i inferion leads,

-

Cardiae cathewerization reveals MPAP above 25 mm Hg

or an mereased PAWE il the underiying eause is left airial

VKGR, il stenosis, or lefesided heart Eilure,

* Palmonary angiography detects llling defect: in pulmo-
mary vasculaiure,




Pulmonary function siudies show decreased fow rates and
mcrensed residual volume 1_\::11]1.:1.":.";[!5 obatructive disease) or
reduced total lung capacity (underlying restrictive disease),
Radionuclide imaging dewects abnormalities in right and
lel venteictlar Munctioning.

Open lung biopsy determines the wpe of disorder.,
Echocardiography shows ventricular wall tnotion and possible
valvular dysfunction, right venuricular enlargement, abor
mal :\-:'|'|n|:|l 1"i:|:|1|'i||:;l|.r'.'|'li1.rn consisient with I'IIE,]“ ventricular
pressure overboad, and reduction inlef ven ool cavity size.
Perfusion lung scanning shows multiple pawchy and diffuse
filling delects.

Treatment

a & & @

Treatment of the underlying cause

Oxygen therapy '

Fluid restriction

Digoxin, diuretics, visodilators, pulmons vasodilators
cinm channel blockers, falrencrgic hln-cTJ::rers. br::-nchn::l‘:i
tors, and anticoagulanis; endothelin recepta agoni
such as bosentan LIRS
Pulmonary thromboendartereciomy

Lung or heart-lung transplantaion

NORMAL PULMONARY ARTERY

Critacally narrowid limen

n.mrﬂjh-——‘-—‘{r
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SARCOIDOSIS

Sarmu'dusis is a multisystem. granulomatons diserder that
characteristcally produces bmphadenopathv, pulmomars
infliranon. and skelel, Iver, eve. or skin lesions,

AGE ALERT

Sarcotdosis affects iwice as Many women as mein.
Onzet usually occurs between ages 30 andd 560,

Causes

Exagct catrse unknown

= Hupersensitivily respnnse (possibly from T-cell imbalance)
to such agents as anvpleal myveabacterin, fungl, and pine
podlen

®  Geenetre pevddixponifion (suggested by a slighaly higher inci-
denoe al <urooddosis withan the same milv)

Chemrraals, such ax sirconium and Berviliom, which can lead
1o Hlnesses resemhiing sarcoidosis, suppoesting i exirinsi
catse (o this disease

Pathophysiolono

* Syrcold inflanmmation

g HHLRE LS
* T colls I

oada, o they 1il

Feantien

® The condition b tEcapinctily ¢hs

i chamcterired by nonnecrotizine

in the develo

il of =arcoacl-

excesave cellular immune

wacterided e o GO CDRE

theolar lovaee Taid

rathe of Gt least 5.5 0 brome
* Tamor

increased i th

||\|'|.fl-|‘-i‘ .-.ul ||1I|| !'\;F r(l'.'l?l.fl‘l'.‘- arc

An exce=ive mthmnaiory Process Is mitiatee i the alveodi,
hronchindes, and blood sessels of the lungs. Monocvies
11}

TiH] whames pecitmmbate in the g Qe tigsue, where thevinduce
the inflmmanory process, CD4° T vmphooaes and sensitized
s colls form o ring around the inflamed arci. Fibrolilass,
st colls, ¢ nu.l.grll Tiksees, amil ol l;;ll. cans encase the inllam-
matory and dmnune cells, cansing granuloma formation.
Chrgan dhafunciion resalis from the acoumulatGon of T hmpho-
ovtes, mononuclear phagoovtes, and nonsecreting epithelial
granulomas, which distory normal vissue architcomre, «
alvealitis.

S TTETT RS

COMPLICATIONS

& Polmonary (ilaosis

= Pulmasmaay hvperiension
*  Clon pulmonale
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Signs and Symptoms

Initial symproms of savcoidosis include arthralgia (in the
wrists, ankles, and elbows), ftigue, malaise, el W’.‘.‘-'ig"ll liuss,
Sarcoidosis is cloracterized by formation of granalomatons Lis=
s Deadding 1 imonary fibrosis, Other clinical fcatures vary
according 1o the exrent and locaion of the hibrogs:

®  rexpiratny — breathlessness, cough (usually I1<:I!I]JII'UI:II!'C|i'|-'I'-‘}r
and subsiernal pain: wheezing: pulmonary hypertension
e cor pulmonale (in advanced pulmonary diseise)

& rufaneons =— crvihema nodosum, suboutancons skin |'|1'r{|.lt[{.'!
with maculopapular eruptions, and extensive nasal mugosal
fesions

.

atlithalnie — suterior weeitis (commen) and ghucam:a

*  fymrpdratie — lalateral hilae and right pararacheal |‘.J11'|ZI|IIL'II|C'
nopathy and splenomegaly

= b fosk W

i lesions on ]}}

til — muscle weakness, polvarthaigin paain, el
e

®  fefaitic — granubomanons heparitis {uscally asmnpor

E::||11,'1 el

i)

& penitonrnary — 1“.' |:||'|'1..|.|.|. iuiria
o enndiovesenfor — arddvthimias and, earely, cardiomvopathy
-

cemtral nervons wyilem (CNS) — cranial or |:-|.'|||:||||.'|.l| MErve
I.:l:lt.‘-i.‘l'h. hasilar meningitis, seipures, and piluiary anel I“'IJU'
thakamic lesions producing diabetes insipidus.

Diagnostic Test Results

= ARG apalvsis shiows o decreased partal pressure of areerial
RN T,
= Clhest Morays showe bilaperal hilar ame right p:ll’:ll.l'.ll.'l'l.l;':ﬂ arle-

noprtbhiy, with or withoot diffuse ineersttial infiltrates.
* Lymph node, skin, or lung biopsy shows noncascating gran-
ulonmas with negative eultres for mveshacteria and fungi.
Pulmonary funciion tests show decreased wial lung ta]'.l\il.'l.'il'!l"
and compliance and reduced dilfusing capacity.

CLINICALTIP

A positive Bveim-Siltzbach skin test supports the
tagnosis In this wesy, th eIl receives an intra-
al injecinon ol an ,luligl:’ll ™ ::]L‘IH:{' from
human sarcoidal spleen or ymph nodes from
iz with sarcoidosis, I the patient has aclive
aicosts, o granuloma develops au the injection
sitein 2o b weeks,

Treatment

L T T

il for asym ponsilic sarcoidosis

With ophihalmic, respivatory, CNS, cardiovasculan or sys-
Lemic syimpoms oF destructive skin lesions: svsite OF L=
cal steroids, usually for 1 o 2 years, bun possibly lifelong
With hypercaleemin: low-caleium dier and avoidance of
direcy exposure to sun light




LUNG CHANGES IN SARCOIDOSIS

Mormal lungs and alveoli

Granulomatous tissue formation Alveolitis
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SEVERE ACUTE RESPIRATO

“Levere acute reapiratory syndrome (SARS) s o serions fonm
of pnenmonia, resuliing in acute respicaory diswess and,
in same cases, death. In February 2003, the World Health
'ﬂl‘gﬂl‘limﬁm’l (WHO idennificd SARS as a global healih threat
sl issupeel am 'I.1.I-'ip!‘bt‘v¢|nl'ilcﬂ rawel ;‘ldriy,rr". Ower the nexi Tow
monthis. the illness spread o more than wo dozen conniries in
North Amence, South America. Enrope. and Asia before the
outhrestk was contained.

Causes

*= A member of the Coromnuviridac family (the same Famike
GIII."-‘EI'IH’ the common ¢old)

Pathophysiology

Thee virus s.pl'l.'.'liti- |!|I‘ill'|:||‘i1'|.' |!|}' close hurman contict. I‘.Invl_}h_'l_;
conmmining SARS-associated  coronavirus (SARS-CoV) can
be oleised into the air when an infecied peTson I.'I::II:IE."I!‘- LW
sneedes Some specific medical procedures performed on SARS
patients can dlso release virns-containing droplets into the
air: Touching a SARSCoV<=infected surface and subzrequently
LELIT TS Elill;: thie ovies. nose, or mouth oy b lead to mfection

In general, coronasirnses are 3 group of vireses g luve o
halos or cromamlike (coroma) appeatance when viewed uinder a
microscopse, Fhese vireses are a common canese of mild o mocd-
crate upper respirstory dlness in hoomans and are associated
with respiciiory, Gl liver, and

= H : x -
CLigA e Lk jAgi LS E]J'l\.'.l A0 1T 2 r|.l|:|:|.1'|.'\..

' 4 EEJF.'.E-'i!EﬂTIDNS

= Heawrt failure
.“'.1'|1-|i.'\\:1=|.'.-‘.|1. syndraes
= Demh

Respiratory Failure
Liver filure

Signs and Symptoms

Stepe P2 A Thulike svivleonie bepns 200 7 davs after incubation,
lasting 5o T dans, and & charsoterieed by:

Tever (gEreater than LIKLATF [38°C])
Fatigue
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= malnise
B oamorexin
dliarrhien (in somme cases) .
Stage 2 The lower respiratory phiase beging 3 or more days
alver incubarion and is charactierized by
1.II :l I'l'l“gll
= dvapnea
progressive hypoxemis
respiratory filure (requiring mechanical ventilinion).
DiagnosticTest Results

The SARS vin
or orapharynge

ay be detected in a patient’s :l;l:m-|1lh'.ll"§'llgﬂ=\|
seeretions, ood serum, or stool, The WHO
has developed three vpes of disgnostic teses for SARS:

* A peverse mmscription polymerase chain resction feste
dictect ribonucleic acid of SARS-CoV, Twa tests on bwo difs
lerent specimaens must be positive.

Serum tests o detect amibodics immuonoglobulio (Igh M
and IpG.

& Acell culure fest.

Adlditional testngg may include the following:

ARG analysis, which reveals hypoxemia.

ehest Xeray or chest computed tomography (CT) sean,
whiteh identifies the presence ol [ERREELTHIRES Witk OF aciie resgh-
ratory distress syndrome but may alse reveal no abnormali-
ties; Neray and CT scan frequently show facal interstitial
imfliranes th W progress oo more patchy, gt‘l.“.‘l‘dlim‘l
distribuion,

= complete blood count, which reveals a low white blood cell
coumnt, low |'!.'||||1'|11,|-|;1.-|l,- count, amd low E:I:llv!n'l COLNL.

* serum chemistries, which wpically show elevated lactie
delwvdrogenase, alanine aminotransferase, and creatine
kinzse, Soedivm and potassium levels may e low,

Treatment

= Respiratory isalation

& Amibiotics

& Sreroids

s Supplememal oxveen
= Mlechanical ventilation
& (Myest Elh_'_mil:llhl.'lu]_r}'



LUNGS AND ALVEOLI IN SARS

Féght main bronchus

Aveali -

Ahveglar sac

Ahveoli jcut open)

Collapsed alweoli
[atube mesprratory distross syndrome)
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TUBERCULOSIS

uberculosis s an infections disease cansed '|:r|.|.' the bacie-

rivm Mysobacteium fufenuloss, T is chamcterized by pul-
maonary infiltrates, formation of granulomas with caseagion.
fbrosis, and cavitanon. Stages inclsde Litency, primary disease,
primary progressive disease, and exirapulmaonary disease. Aler
exposure 1o M fubereafoss, roughle 5% of mbected people
develop active TB wathin | vear; in the remamder, microorgan:
isms cintse a litent infection.

People wha live in crowded. poorly vemtilaned conditions
.ul'il,l lllq!ﬁt W]"pr‘r gl |'|1.M‘ur|.'|.!:|n1|'|'|i-4,'|:| AP sk |i|\g-|.1_. [+
become infected. In patients with strains that are sensiove
to the usual antilubercular agenis; the prognosis is excelleni
with correct mweatment. However, in those with-strams that arce
resisint (oo two or more of the !:I!.,I:iﬂ-l'

nistubercular AEEents,
moralite is 50%., The incidence of TB has been increasing in
the United Sties secondary 1o homelessness, drog abise, and
buman mmunodeficienoy virns (B infection.: Globally, TB
i% the lesding infections caise of morbidin amd moralig, gen-
erating = 1o T million new exses each vear

Causes
Alsendis

T Fikemitiom Fderniloas i\ '\'Illl |I|:; I.l'l \Illu'au .I.il I‘" irnoc I.l!t"lllll'[‘-.
produced by the conghing
with pubmaonary or la
mon it 15 the lui
s vl the bn
o, incli

AT

al TH

or wiking of 2 pérson

Although the primary infec-

rid coanmronly exist in other

gt the risk of infec-

mg:

SEr e ey

unconiralled disbeies meilins
Hodgkin's discase

|ru'L|,'1'|.|.|

milbconsis

IIT‘I- Illrl.'i LhewTi

treatment with corticosteroids o Immunpsuppressints,

MR R B

Pathophysiology

TI:l.rl'«llI'l RRACHD H-f A fl.l"-l
whien infiected porsons oo

e 1w by droplet nucler produced
Eh oo snecee. The host's immune
svstem usuadiy controls the wbercle bacillus by killing it or wall-
g it in ey nodule Gubercle ). Hlowever, the
lie docmeme sitkin the wberele for vears aned 1
anddl spread. Persoms with a cavavury lesion (
s fesion ) ane farhy infoctions because their spomam
usially contains 1 million w 100 millicn bacilli per milliliver,
1§ an andeaded wibercle bacillus settles inoan alvealus, infection
wccurs, with alveolocpillary dila el endothielial cell swell-
i Abveolitis resules, with replication of ubercle bacilli and
influx of pobmorphonuclear lenkoovies, These ong
spresd throngh the baonph sysiem o the circnlary sy
thien throughout the body,
Coll-medned i niy 1o the
o 3 G B ek Bier, wsially comtains the infectio ArTests
the discase, I the infection reacivates, the body's response
characteristically leads 10 cascation — the conversion of necrotic
tisaue 1o g cheeselike material. The caseum may localice,

sacilbus may
e reactivate
. granuloma

1510%

w el

iscnhacterin, which devel-
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undergo lbrosis, or exeavate and forin cavities, the w
which are studded with muliplving wiberele bacillic 1 this hap-
pens, infecicd cascons debris may spread throughou the lungs
by the: trachecshronchial ree. Sites of extrapulmonary Th
wrvcheede thie |r|.:'1|r;|:-. :111'|1i.ug|::\. _ininls. !\.'HI]:III nodes, jmﬁiﬁ'
nenn, genitourinary wace, and bowel,

—

COMPLICATIONS
E ®  Respivatory failure
Preumothorax
ﬂ] Hemorrhage
Pleural effusion
® Poenmonia
*  Liver imvolvement from dreg thierapy

. % B

Signs and Symptoms

After an incubation |"FI;,'I11.H| af 4 1o & weeks, T osually pro iwlices
14 SYIMpLoms i iy infection b ey prodode ronspes
cific symipuoms, such as:

- I.||i.|_:1|1- and weakness

& anorexi, weight loss
1 Ii.L:11|. SRS

& |y I'L\-_El'.,l.rh' fever
adenopathy

® malaise
BORICLY,

Phivsical cxaminaion may reveal crackles, decreased breath
wistannels, sl n;||||:||:|||15_| ol the EII'Ihl: =% ol woes,

In reactivation, sympioms mey
RRRLELRE AT wlent Spaitiem, OCCASEOTTA

cludde o cough that plmltlﬂ-‘i
vemoptysis, and chest pain.

Diagnostic Test Results

Chest Xeray shows podular lesions, pacchy infilicates {mainly

in upper lobes), cavity formation, scar tissue, and calcinm

deposis,

Tubercnlin skin test reveals infection at some point bt

doesn’n indicate acuve discase.

LI and culiures of sputum, cerchrospinal (eid, urine,
drai g fro ahscesses, o E:I!:ll.r::l flusiel show heat-ensi-

tive, nonmaoile, acrobic, acid-fas bacilli.

{ |:u||.|;||l14:|;| I;i:|11:m\gr.'||'tht SCAN ar m.\gut:!: FESOITHATTCE Im‘\g

sws the evaluation of lung damage and may confirm

|Ih_|'l‘| H\:I\.

Bronchoscopy sliows inflammation and altered lung tissue.

It may alzo be performed o obiain sputum if the panent

i 1'|n|u-||.|.|1'1.- Hi :L{h'|:|||'.'|h' sppLilaam .*i[!lli.'l:iﬂ'll.‘ll.

thee o

Treatment

Antmubercular therpy 13 the mann treatment. Daily wloses of
multiple diugs may ations of rifumpin, isonia-
idl, prrinamide, o After 2 10 3 weeks of contin-
LITRITTY llll,'lﬁr;ul:inu. 1h|;' lﬁ_q_-:|q~ qunurﬂ“}' Ty BRia '|1n'|g:.' i, il!ﬁ.‘.cliD'IJS.

I the patient can resume his normal lifestvle while contini-
the medicziton,




APPEARANCE OF TUBERCULOSIS ON LUNG TISSUE

TiEserciatar

OIamsITes 't_\:

Horizontal

EESUre —— S
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UPPER RESPIRATORY TR

pper respiratory ract infection (also known as the com-

mam codd or acute coryza) (LR is o acute, usually alebrile

viral infecton that causes inflimmanon of the upper respics-

tory tract. Although 2 cold is benign and self-hmiing, it can

lead o secondary bacterial infections. The common cold is

benign self-limited smdrome representing a group of discases
cauzed by members of several familics of virises.

LRI i a nonspecific term used 1o describe acute mfections

smvolving the nose, paranasal sinuses, pharymx, lirvns,

chea,

angd bronchi. The prototype is the illness known as the com-
man colbd. which is discussed here, in addition 1o pharvgitis,

sinsitis, and tracheobronchins. Influenza s a swstemic illness
that imvolves the upper respiratory tmct and should be differ-
entited from ather URIs

Virnses chiuse most upper respinmtory mcctions, Rhinovirus,
parain flien s virus, coronaviros, adenovirns, respirsiory svnee
timl virns, cox=ackiovirus, human metpneamovirss, and influ-
e virus acooimt for mest cases (CDC, 200 7: Kister, Avila, &
Romskin, 2087,

Couses

Over T viruses can cause the common coldd, \I'.|_|x|1' ienders
inve s

rhinewirises
OOV Lses
TIVROVET LSS
utlenovirises
e B1rvirses
cchovirises

B oA B

Pathophysiology

Infisction eecurs wihen the offending oiganisin
the upper respiraiory wract, profiferates, and begins ancinflam-
malory reaction. Acute infiammaiion ol the upper airway
structures, including the simuses, nisopharvox, pharynx, lar-
VX, and wraches, 15 seen, The Presence of the p:ﬂhnw'u irig-
gers intiltration of the mucous membranes by inflammatory
and infecuon-fightng colls. Mucosal swelling and secretion of a
sepolis or mucopurulent exudate result,

COMPLICATIONS

= Sinusitis
= Secomdary
el plaasvingitis, bionchits,

e iiams (e urnonG, Arepiococ-
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Signs and Symptoms

After @ 1= to dday incubation period, the commeon: cobd
I]Il'lill.“.'l'h:

L] |1||||;" :.-ugili.x

= usal congestion

' Corval

®  anCcing

headache

burning, walery eyes,

Adchimonal effects Iy e liaele:
*  fever
& chills
* myalgie
# rihralgia
*  pnalaise
# lethargy

hacking, nonproductive, or nocturnal cough

As the cold progresses, clinical feamres develop more |
Afler a day, svmptoms include o fecling of [ullress with o co
ous nasal discharge that commonly ireitates the nose, adding
1oy eliscomlor.

Biagnostic Test Results

Mo explicit diagnostic west exists to isolate the specific organ-
iz responaible for the common cold. fdnliﬂ‘(il.ll:.‘llll-j'. elizgnic-
sis pesis on ithe typrcally mild, localvecd, amncd alebrile upper
respiratory symproms, Diagnosis must rule oot allergic rhinitis,
mensles, rubelli, and other disorders that produce similar carly
LTS

Treatment

The primary treatments — aspirin or acetmninophen, i,
and rest — are purcly symplomatic becanse the commaon cold
hias o o,

Other rearments may inclide:

- 1:h-q-::.ugmlu||ts
® oot lozenges




COMPLICATIONS OF THE COMMORN COLD

Sinusitis

nabenate =
Trachea——n L _
_—‘_-—|—_
————
Right main " Rhinitis

bronchus L

Secondary
tranchi
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ceeleration-deceleration coervical imjuries (commonly

Kivenmy as arhifelash) resuli from shoup hyvperestension and
flexion of the neck that damages muscles, ligaments, disks, and
nerve tssue. The prognosis for this tvpe ol injury 15 usually excel-
len svmproms waially subside wath treatment of ssmptoams.

Causes

& Moror vehicle and other trransporiation accidenis
= Falls

* Sportsrelated accoidents

*  Crimes and assanlis

Pathophysiology

The brain is shiclded by the cranial vaoli (hair, skin, bone.
mcninges. and cerebrospinal fluid [CSF] ). which intercepis
thie force of 4 }ih}\.‘ir;ﬂ Bloas, Below a certain level of force (the
absarption capacitvl, the criniml vaull prévems encrgy from
altectng the bmin. The degree of trommmatic hexd injury usa-
allv is propar tiatial 1o the amount af force reac |:||'||||‘;_ the eranial
tissed. Furthermore, unless ruled oo, neck injuries should be
presumed present in patienis with imaimatic head injury,

In accolcraton-deceleration cervical injurics, the hewd s

propelled in & forward and downward motion in hvperflexion
A werdpeshaped deforminy of the bone mav e ereated if the
antenior portions of the vertehrae are crashed, Intervenehiral
dlisks may be damaged: they may bulge or cupture. irmtacing
spinal nerves. Then the head is forced backward, A tearin the
ANIETOF |||.:.|I|:||'||.l (R ]'m..l |:|:|v=' ces of bone from cervieal vers
tehrae. Spinous processes of the vericbrae may be fractured.
It.‘.‘:l VET ’1.';”-”‘ l[i:"k‘- Tilawh .IJ‘L' tirlrlflll"\-‘-l'tl iJ':"'H.'! .hu I'\ .I.IEE! 1OTrn
anterioely. Vertebral ameries may be siretched, pinched. or
torn, causing reduced bloodd flow 1o the brain, Nerves of the
cervical \'\IEI‘IP-L[]'IL'IH' chain miav also be mjure .

A complex armmgement of ligaments holds the verchmae in
place. Some of the figuments are barely a centimeter long: and
all ave onby o few millimeters thick. In o whiplash injury, ligs
eriennts iy b by stretched, paradly toem;, or completely rup-
tred Girrows). Injuries of neck muscles may susge from minor
strains and micraliemorrhages to severe wears: The anterior lon-
il
fece of the vertchrae, mav be injurcd dunng hyvperextension,
The posterior longiodinal lganent, running on the posterior
surface of the vertebeal boahios, may be injured in bvperflesion.
The broaud ligamenium nuchae moay also be siretched or wien.

t:[ﬂ'ur.':l ik |'|. hE:'ll:';l“:.- :illlq'ql lw E siselelenin sed :'1l'|'.|lir1|1~
deceleration or coupfoonfreoeug injury. In conp/ contrecoup,
thie bvevied Tipes o ll."h“i\q.'l!r LB LR TR lill_il'\f'l.. |:||_i||| 'rnH el s
sues pe the point of mpact (coupd; then tie remaining force
PI.I.'lIII.'.\- the Basiin sugainst the ﬂl;ll}i“'“[‘ sicle of the skull, cansing a
seconl impact and injury (eontreconps). Contesions and licer-
s ray also occur during contrecoup as the brain®s soft tis
sutes slice over the rough bone of the cranial coan: In additien,

clinal lgament. running serucally along the anterior sar
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rorational shewr forces on the cerebrum may damage the upper
midbrain and aveas of the rontal, temporal, and cccipiial lobes.

E’i

Signs and 53! mptoms

COMPLICATIONS
* Nerve damage
= Mumbness, tingling, or winkiness

Although symproms may develop immediately, they may he

delaved 1210 24 hours i the injury is mild. Whiplash IJIT«“.I-UH'F

modberEiie o severe anteror and ste rior neck |ZK-I:II:I- Wil ev-

eral days, the anterior pain diminishes, bt e posterion pain per-

sheix or even intensifies. causing patienis o seck medical aention.
1|."|'h|i;|li|'s|:| TmiEy also canse:

*  dlireiness and gait disturbances

L '\'I.lei [.IIIF'.

*  headache, nuchal vigidiny, amd neck muoscle asymmeiry
* rigidity or numbness in the anns

Diagnostic Test Results

e Morav of the cervical spine will determing that veriebral

ijury hasn't occurved.

CLINICALTIP

In all suspected spinal injurics, assume that the
spine is injured until proven otherwise, Any paticnt
with sispected whiplash or other injuries requires
carelul transportation from the accident scene. To
o this, plice the paticnt in a supine positicn omn
a spine board and immobilize the neck with @pe
andl a hard cervical collar or sindbags. New litera:
re suggesis a hard board is not necessary.

Until an X-ray rules out @ cervical fracture,
move the paticnt as lile as possible. Before the
ey 15 daken, carelully remove any ear and I.'I:C]'E
jewelry. Don't undress the patient; out clothes
away, if necesary. Warn the patient against moves
ments that could injure the spine, Paticns need
o be medically evaluated by trained elinicians:
prioe to removal of callar,

Treatment

* Tkt lization witl o salt, p-:ul:l::-r] cervical collar for ﬂ‘l‘ﬂml
days or weeks

L] 1:1' o el compresses o the neck for the first 24 hours, Eﬂb'
leneedd by mmoise, warm heat theveafter

* Owerthecounter analgesics, such as acetaminoplien on
ibaprofen

®  Muscle relaxants )

*  nsevere muscle spasms, consider referral io thﬁthl “iﬂ'ﬁﬁ'




WHIPLASH INJURIES OF THE HEAD AND NECK
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ALZHEIMER'S DISEASE

Alzlwim;-r‘s disease s a progressve degenerative disorder
-of the cerchral cortex, especially the fronial lobe, T affects
approximately 5 million Americans: by 2050, that figure may
reach 7.7 million, 10's the seventh-leading couse of death in |:

United stages,

AGE ALERT

Alhieimer’s disease tvpically affects adulis older
than age 65, bat some cases have been reported
i individuals 2s voung as in their Tae S0,

The disease has a poar prognosis. Typacally, the durition of
illness is 8 Years, and ]'.I:l.l.i(':nts die 2 10 5 vears after the onset o

debiliting brain ssmipioms.

Causes

*  Exact canse unknown
Possible Contributing Factors

& Genetic patterms

*  Bera-amyvioid plague developmen!

= Inilammarory and oxidative sires processes
* The role of estrogen:in the brin

Pathophysiology

The brmin of 5 pritient with Alzheimer’s dhizease has three chas

acteristic features: acoofibrlliary fanels (fbrous proteinsy, neu-

e flagen (compasod of degenemning axons and dendrites),
and seuwranal oo (defrenernitinn

MNeurafibeillary & lew e Bumdles of Hlaments founed mside
neirons that abnornally sid around o
phosphorvined tu protcins accumulate fn the neurons as charae-
TeTistic T.il'l:;:lr'\ and nlimnteh conese nevronal death, In ahealthy
brain, tan provides stroctural support for neurons; but in patienis
with Aleheimer's discase, this strinciug

Neuritic plaguos (scnile pl
rons in the adjpcent brain tisue
bet-amyloid protein surrounded by
or neurites, Dherproduction or decreascd
mnﬂuiti lprljli:l:h' lesels 1o a0 toche state causing degeneriiion of
ncuroaal ProsCeasEs, N plague [ormoetion, and eventwally
neuronal loss amd clinical demeniia

Tangles and plagues canse deurons in the beain of the
paticnt with Alrheimer’s discase to shirdnk andd eventually die,
first in the e ud lanpige conters and fimally through-
out the entive hira
liaves AP in the brain®s mestaging nemwork that may interlere
with commumnication berween colls, consang some of the symp-
vy ol Aleheiner”s discase,

andther. Abnormally

uppant collapses,
) lorm autside the new-
Pharyuies

phEi & Core of

abnormial nerve « ||.r!i|n:_l‘-.

mctabalism of bela-

Ll | L it i 1

This widespread neuroen

L

COMPLICATIONS

®  Tnjury (oo wandering, viclent belovior, o
unsipervised moniviey

#  Pocumoiis

= Abalouseriticn el debndcinion

= Aspiration
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Signs and Symptoms
Bild

= Disoricotation to date
*  [mpaired recall

*  Diminished insight

*  Jrritability

* Apathy

Moderate

#  |nereiced disoricniation Hil"t‘ anel I'-'laﬂr':l
= Fluent aphasia

= Difficulties with cx m1|1.r|:lu:|15i{r|i

*  Impaired recognition

*  Poor judgment

s Trouble performing activities of daily living (ADLs)
- .-\!,:Rw“\\lq;-n

& Resilesines

®  Psychosis

# Slecp disturbances

= Dvsphioria

& Lnable o wse language appropriately
= AMemory only 1o the moment

o H('!'il:‘- il'\h‘i.‘hlll'lli L& 'I‘u'.ll"l '-I]1 fx]."l..-‘

= Llrnary and fecal inconimence

Diagnostic Test Results

#  Menropsychologic evaluation shows deficits i menrory, ReR:
soming, visionamotor coordination, and langusge functiae.

* Magnetic resonance imaging or computed tomography
sean reveals hrain arrophy an later stages of the discase,

= Positron emission WOmography scanning shows degreased
hrain activiey.

= EEG shows evidence of slowed brain waves at later stages of

[’11' E!I"\I.'ﬂ.‘-l.'.

Treatment

* Cholingsterase inhibitors, such as 1acrine, donepezil, v
il"al..lz|11|111', w11 “I. gil lan Ii.“!!

* Memantne (Namenda) and Memethyl-p=aspartite recepior
anlaAEomist.

*  Boelavioral therapy

*  Nonsterowdal antsmilammatory drugs

*  Cholesterol-lowering drugs

* Estrogen




TISSUE CHANGES IN ALZHEIMER'S DISEASE

.\.

Granulovascular degeneration _ Neurofibrillar tangles in the neuron

Newralilament —

Denribes o f
i I
y — F/

\ =
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AMYOTROPHIC LATERAL S

ommonly called Fou Gelrg’s disease, alter the New York

¥ankees first baseman who died of this disorder, amyo.
trophic lateral sclerosis (ALS) s the most common of the
mator neuron diseases causing muscular aroply. A chronic,
progressively dehilitning disease, ALS may b faal in less than
I vear or continue for 10 vears or more, depending on the
muscles affected, More than 30,000 Americans hove ALS: the
disese affects three (ines as MAany men as wonen.

AGE ALERT
The average age of ALS onsct is mid-50s but can
range from the late ween vears to the 05

Causes

The exact cause 1= unknown. A genctic (familial ALS “FALS™)
limk 1% seen in 10% of all ALS cases. A specific gene mula-
tion in an cnevme known as superesnde dismtase | has been
itenitified in about 209 of FALS cases, Ohver 0% of cases of
ALS occur randomly with no identifiable cause and no risk
factors and are referred 1o as sporadic ALS. Several theories
have been proposed thar explain why motor ncurons die,
including:

* glumamate excitotoxicit

*  pxidative |:|:|iu W

®  proweinagEregaies

* ayomna] strangaladon

# autoimmuneinduced caleium milux
=  viralinfections

*  deficiency ol nerve growth faetor

®  apsploas (programn o cell death)
" raama

ernATornetal [oxins.

Pathophysiology

Crirrent rewearch SUEEEILS S X0 N st ':'EH]‘“'
(an exciaiory neursdransmitter) in the ssmapic clefy, The
affected motor units are no longer innervated, and progresive
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degenermion of axons causes loss of myclin, Some pearby
IROLOE IETVES ITEY Sl asons in an atempt o imvain tain func
tion, but, ultimately, nonfupctional scar tissue rcp!i-'ll:l-'i- normal
reenironil Eisse,

COMPLICATIONS
®  Prnewmonia
= Pressure nlcers

L .\‘l'l,'iglﬁ loss

* Acute respiratory distress syndrome

Signs and Symptoms

* Fasciculations, spasticity, atrophy, weakness, anel loss

of unclioning molor units [ctprfi:lll}' in forcarms and
lramels

Impaired speech, chewing, amd swallowing: chokings
droaling

®  Dilficuly breal
- ?\!llM'Il" .itl.lil'l'hll.!.'
* Resictive depression

g, especially if the brain stem b5 alfected

Diagnostic Test Results

H!{'{'lltilll}lb}:rﬂ|1hl|' shiows albinorn ties of electrical -I-‘.'li'-"“}'
i invelved muscles.

* Muscle biopsy shows atrophic fibers inicrspersed honween
mormal fibers

*  CSF analysis by lumbar punctore reveals elevated protein
levels.

& Nerve conduction stadies show normal resulis,

Treatment

Rilurole

# Baclolen or dineepam

#  Trbexvphenidyl or amitnpoline
L l'lp_\.'ﬂr:ﬂ I]14.:|'.|'|w

= Percotaneons feeding tubes

* Tracheostomy

* Speech therapy

el | P T




MOTOR NEURON CHANGES IN AMYOTROPHIC LATERAL SCLEROSIS

Maormal nerve cell and muscle Amyotrophic lateral selerosis-affected nerve cell and muscle

Ball ety ——

Huclenrs —

/ g -

Dendrites ==
Ao
Axan
Muscle
Atrophied muscle
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ARTERIOVENOUS MALFORMAT

rieriovenous malformations (AVA=) are angled masses

I ithinwailled, dibited blossd vessels between arteries and

veins thar aren’t connected by capillicies, AVMs are comimnon

in the beain, primarily in the posterior portien of the cerelal

hemispheres, Abnormal chanmels benween the ariervial and

yenons svatem mix oxyeenated and anosvgenated ood and
therebw prevent adequunte perfosion of b tae.

AVMS range in size from a few millimeters o large malforx-
matons exiending from the cercbral coriex 1o the venricles.
Lsuallv. more than one AVM is present. Males and females ane
cually alfected. Some evidence exises 1l
Families.

1L AVAILS ocour run in

AGE ALERT

Most AVMs are present st birth; however, symp-
toms nuy ocenr ab any ime Two-thirds of all
cases orcur before age 40,

Causes

= Congenital: hereditary defecy
*  Acquired: i such as penetrating injuries

Pathophvysiology

AVME Lok the tvpical structural charmcienstics of the blood
vessele, The vossel walls of an AVM are very thin: ane or mors
arterivs feed fnto the AVM, causing i 1o appoar dilined ancd
tisrtnrons. The topreally high-pressured arterial low mioves into
thie venows sstem thousgh the connecting channels to increase
VETIOLE pressire, cngorging and dilating the venous strue-
tupres, A aneuryvsn may develope 10 the AAM s large enough,
the shunting can deprive the surtounding: tissne of adequate
Balpaesed Pl Acbivionadby, the thin-salled vewsels may ooee saall
armotinis of biood or actually rupiure. cansing. hemorrhaze
imin the braln or subarachnoid spaie.

SEmm=mm COMPLICATIONS
- LRI} VAL amel 'l-l!1.l-|:'1|lll,'lll r|||.-||:||1'
* Hemorrhage (inuracranial, subarachnoid,

subselunl)

Flvdrese 4"1] alins
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Signs and Symptoms

1.':-']'-i1..|.'|]}'. few or none,

IFAVM 15 Large, Leaks, or Ruptures

= Chromnic headache and confusion

Seirures

Systalic brait over carotid anery, masioid process, or arhit
Focal mowm alogic deficiis [t|1.-|:||;,:|'|t[it‘ig an the location of the
AV

Hydrocephalus

= Paralysis

*  Loss of .'\.]HHTI‘I. IME Oy, O VRSLOTE

CLINICAL TIP
Symptoms of intracranial hemorrhage, indicating
AWM rupuure, include sudden severe headache;

_ seizures, confusion, lethargy, and meningeal

Irritiation

Diagnostic Test Results

# Cerebral arteriogram confivms the presence of AVMs and
evalianes Blood MMow,

L] |‘!|::|pplu:| ||i1l:.1-\.u||r:|gr::]_r|:|}' ol the cerchrovascular Avsicin
indicates abnormal, mrbulent Bbood Oow.

Treatment

o Supportive mesures, ncluding aneurysm precaations
*  Surgery, including block dissection, kscr, or ligation
&= Embolization or radiation I|'|.|.:|'.1|.|n’!.'

*  Radiosurgery



ARTERIOVENOUS MALFORMATION

Cerebral cortex — Sagittal section
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BELL'S PALSY

ell’s palsy is a disease of the Bcial nerve (eramial nerve VI
that produces unilateral or bilateral Gicind weakiiess. Cnset
is rapid. In S0% 10 90% of patienis, it subsides spontancosly
and recovery is complete in 1w 8 weeks: 15 recovery is pratrtial,
contracres may develop on the paralveed side of the face.
Bell's pabsy may recur om the e or opposite side of the Gice,

AGE ALERT

Although Bell's palsy affects all age-groups, it
Gcurs most commonly in people between ages
20 and 60. Recovery may be slower in elderly
e,

Causes

Infection such as herpes simplex virns
Tummnor

Meningits

Laesenl! tromnma

Lyme disemiec

Hyperiension

Sarcordosis

" " " W

Pathophysiology

HL'II-‘ r.l‘.llll'\‘l‘ r'.-nl:{“ =L 51|E1.||r||:l:|.1||:-|:\ Il':ll:.:.ll:ll'| .,|r{.|,||[l:l I]'“_' LT b l:l!'lll
cranial nerve, usaally ar the internal auditory meams where the
nerve leaves bony tissue. The chamecteristic unilaterad or bila-
eral facial wenkness resulis from the Lick of appropriste neurl
stmubiticn (o the muscle by the motor Abers of the Bicial nerve.

COMPLICATIONS
= Covrncal ulceraion and blindoess

. ]I:Ilil-l.i.rl.:ll' mitrition

‘ = Pavchiosocial ]_r|I||F||.'|II\ due o abiered hu:i}'

LR L
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Signs and Symptoms

* Unil
Aching at jaw angle

Drooping mouth

Distoried tasie or ks of taste

Impaired ability o fully close the eye on the affected side
Tinnituws "
Excessive or insufficient cye tearing on the affected side
Hypersensitivity 1o sound on the alfected side

Headache

ateral Foe weakness

" ® & & & & @

CLINICAL TIP

When the patient attempis to close the affected
eve, it rolls upward (Bell's phenomenon} and

- shaws exoessave tearng.

Diagnostic Test Results

Diagnosis is based on clinical presemation. (See Diagrosing
Bells Paliv) Other studies include:

& perve concuciion siudies and C]L":[lﬂrlll'-il'..',!-l|r|'i'r' 1o dlerer-
e the extent of nerve damage

= bleod tesis o cstablish the presence of sarcoidosis or Lyme
disease.

Treatment

#  Oiral corticosterokds such as prednisone
*  Antivirals

* Analgesics

*  Lubricating eyedrops or cye ointments
* Elecirotherapy

*  Antibdotics

* Surgery



NEUROLOGIC DYSFUNCTION IN BELL'S PALSY

Mailos cortex

Synapses in the pons

anikanmemaE 1 ¥ Teacidd
AngUd e Facial merve

LY |
i -
- " 2 |
Blocked maolor conduction <Tr_ :
r

B L

CLINICALTIP
DIAGNOSING BELL'S PALSY

Asle the patient to close his eyes. Aslk the patient to raise his eyebrows.

Forehead doesn't verinkbe.
Eyebrow doesn't risa,

Eye remains open Paralysis of lower [ace
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BRAIN TUMORS

rain tumors are abnormal growths that develop afier

transformanon of cells wit the beam, cerebral viscu-
lanere, or meninges. They're wsually referred 1o as benign or
malimmani. Malignaney in the bosan s graded on the degree of
cellularity, endothelial proliferation, nuclear avpi, and necro-
Al :I@hlﬁ- :mltlglli‘ml brain umors are :I_ggl'rmi'.r s that
gronw and mulaply mapidly. Survival and prognosis are directly
related 1o tumor grade. However, even though benign tuimors
lack aggressivencss, they cin be as devasianing neurologically
depending on their size and lociion. The most common types
of primary beun mmors are gliomas, meningiomas, and pin-
iary adenomas.

AGE ALERT

Brain wwmors are found in all
peaks of incidence occurring
asowe]l asin '||-|.'\|.1]1-|1" ages 50 o B

s, with

e
exry childhood

Causes

= L'nknown inmost cases
. A gL‘JIL'!h loss O ImuLation
*  Prior cranial rdiition exposure

Pathophysiology

A the level of the cell nuclens, both positive and negative
regulators of growth are necessary for normel control of cell
prolifcrauon. The positive regulitors, protoncogenes, have
procioots thar function as growih o
tors, aned signaling enevines. Excesive production may occ
that converis protoancegencs mto oioogenecs, n-n.||||i||.H in
nificant neaplastic growils,

Nt‘pl‘i\l‘ I'l:l_;!ﬂ.'Llul'ﬁqﬂ oell :.:ll-v-l!': wre called fmor SUPres
sOT genes. Silppn'm:m genes irthiliin collular 5:1.-|Ii||,-|,||jru| il
the level of the nucleus. The loss of tomor suppressor genes by
mutaton, defeion, or reduced expreaion aids m the conver-
sion of normal cells womalignanm phenoivpes, The excessive
stimulation of proto-oncog
T SUPPresson gones ultimately bead 1o ne u||| WERIC Eniul'rf:-r.L-
tion. As the tumor LLLE R edlerni ey lorpes ine surronnding is-
sues and intmacranial pressure (10F) incremses, A e nomor
(S]] ]
drainage of CSE. causing an imcrease in 1CF

The heain COATIpREIsates lor imcreses by r--:._-lll;:ln:'u-; the vol-
wumie of the three substances o the Tollo
Tbared Blonw 1o the hewd, displcing CSF mto the spinal ¢
and il'l{ll."-;ﬂlllg .i'l‘m.id'plir:lll £l I.tl.'l:'l-:-.l.l-ﬂl;_l‘ Jore slupeticagn ol C25F.

s avth factor recep-

ek ol inhildtion ol

e el i

TILES Bih GiTa, it maay interfere with the normal (low aned

o wayas Hmiting

l,
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COMPLICATIONS

® (oo

= Respiratory or cardiac arrest
&  Rrain her

Signs and Symptoms

L]

I‘Il'ill:tull.-hl.:

Decreased motor sirength and coordination
Seprares

Altered vital signs

Monesea and vomiing

Inereased 1CP

Z\'l:'ll:ulllin:'ugn' deficins

Diplopia

Papillcdena

Diagnostic Test Results

Shull CT or bone scan confivms: the prescnoe of the
Computed womography (CT) and magnelic resonange
||||:||_:j|1:|.: (MR show i"'l.'l.ll.b:_i'& iy birain Gssae densing.
Magnetic resonance speciroscopy evalusies the nenrochen:
ical changes in the hed of the wmor. Elevation in chaline
s naxteed in highegrade ghomas, as copared with elevated
levels i intracranial abscess.

o einission wmography evaluates the Blood ow pats
1 the brain and the wmor and differentiates normal
0 tissue froam the wmor,

The MRI or CT angiogram evaluates the arterial and venous
sirwctures surrounding the mimor

Tisane Biopsy confirms the presence of the wmaor, ;
Lumbar punciure shows increased CSF pressure, which
reflects 1CE increased protein levels, decreaseel glucoss lev
cls. and, occasionally, tumor cells i GSF.

B

Treatment

Surgery

Fanddimtion

Chemaotherapy

Coricosteronds such as dexamethasone
Anticomyulsants such as phenytoin
Ranitidine or famotidine

Analgesics




CORONAL SECTION OF THE BRAIN

Wit mather
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CEREBRAL ANEURYSM

1 an intmcranial, or cerelual. ancurvsm, o weakness in the

wall of a cerchral artery causes localized dilation, Cerebial
smeurysms ustally arise atan arterial junction in the circle of

illis, the circuliar anaistomosis connecting the nuper cereliral
arteries at the base of the brain. Many cerebral aineurvsms g i
mire and cawse subarachnoid hemorrhaee.

AGE ALERT

Incidence i= slightlv higher in women than
men, especially those in their Eue 40 or o
mid-50s. b a cerchra
any age in cither sex.

arly 1o
ANGCUT VST MAy Goour ol

Causes

*® Congenital defiect

*  Degencrative process such az atherosclenosis
* Hypertepsion

* Trauma

*  Infection

Pathophysiology

Prodomged hemodimamic siress and locl arterial degencration
At vessel hifurcations are belicved 1o be o major contributing
factor (o the dovelopment and ultimate ruptore: of cerebaal
ancurysms. Bleeding spreads rpidly into the subarachnoid
space and commondy into the maventricalar spaces and brain
tissite, producing localized changesin the cerebral corex and
focal frruinn of the cmnial perves and arteries;, Tnereasisd
ICP accurs, causing disruption of cerchril auwtoregulation
anl alicrations in corebral Blood flow. Expanding intmcranial
hoemmiomus may Sch as APEACC-OCCUPVING lesions COMPressing

ar displacing brain tissue. Blockape of the ventricular svsiem
of decreased CSF absorption can resnlt in hydrocephalus.

Cerebral arier

sasoapism oocurs in-the surrounding arteries
n [arthier « wmise cerchral blood [low, leading 1o

cerehral ischemia and cerchml infarction.

COMPLICATIONS

shnoid hemorthage

* Brain tis=sue infarction

¢  Corehral vieaspan

*  Fiydrocophalus

L Ht'lﬂrrr”u:.}

& Afeningeal irrituion from bleod in the sub-
arachmoid space
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Signs and Symptoms

Cerehral ancurysms are generally asymplomatic until they
rupture. Signs and symploms of subarachngid hemorrhage
includde:

level of conscionsness
Jache:

change i
sunelelen-on

i seVerne

.
-

*  photophiobia

= nuchals i;'_idil'}
® Jower bk pean
[

-

nasei s venmting

v
®  positive Rermig's sign
L |1-|,mil:|'|.'q- Bruckerniskn’s st
= stizwre
& cranial nerve delicits
s weakness,

Diagnostic Test Results

® Cerehral aneriogram shows the presence ol cerelaul

AUTVEIL,

& Llead (Zn:ul;llul}rl 'l':llllrlj.:!'.||llll}' (T scan revestls sulmragh=
nokl hemorrhage.

* Transcramial Dopples ulirasound sy shows dner
Esberonil flowe B viasoapasenn OCCies.

= Examination of CSF confirms blecding,

s Elecirocardiogr changes reveal bradveardia, atricventmics
ular blocks, and premmture ventricular contrmactions,

® {'Jn-mplq_-u_‘ Lloodd dount shows elevated white blood ccll
COLREL

aseed

Treatment

# e pest in o quiet, darkenced room with minimal stim

* Surgical repair by clipping, ligaton, or weapping

*  Endovascular eoiling

* Triple H thermpy (vpervolemi, hyvpertension, hemodilution)

= Calcium channel Mockers such as mmodiping

# Avoidance of calleine or other stumulanis; avoidance of
NN

#  oleine or another ;LlL:nIg:'\il: A reeded

® Antihvperiensmes

*  Anticonviilsanis




CEREBRAL ANEURYSM

Circle of Willis

Anbgrior communacaling astery

Amprior cerebral artery

Middie cerebral arery

Postenor
consmunicating arery —

eereteal artery

Basidar arbery

Vessels of the brain — Inferior view

Circle of Willis
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DEPRESSION

Dcprrssinn is a chronic and veourrent mood. disorder.
Although many people may feel depresseid al one ime
or another, clinical depression is defined when the ssmproms
interfere with eversvdbw life for an extended penod. v affeces
wonmen twice as eften as men, and 10 reporied o be signifi-
cantly underdingnosed and wsually nadequately treated,

Forms of depression include major depression, dysthymia.
posiparium depressicn. premenstoal dvsphoric disorder. and
seasomal alfective disorder

AGE ALERT

The ;J-L':Ik age of depression onset is between 20
anud Ak

Causes

Some people may have a genetic predispositnon o developing
dlepreasion,

* Disappoinimentat bome. work, or school
&  Death of a freid or relonive

*  Prodomged pain or having

* Aedical conditions. such as hypothyroidism, cancer, o

a munpor illness

hicpanitis

& Drugs, such as sedatives and anihypenensives

*  Alcohol or drug abuse

*  Chronn siress

= Abuse or neglect

* Sewcialisolotion

& Surridonal defciencies fsuch s foloee and Kl]11l.‘|'.{:l.-3 faniy
aciclsh

& Sleeping problems

Pathophysiclogy

An imbalanee of the peoretransmiters is thought 1o be the
underhing mechanism in depresion. In
levels of neurotransmitiers. serotonin and norepinephirine are
redensed from one neuron and travel o another one, activat-
ing receplors. After the receplons are activated, the neuroisns-
miltters are mken up by the presyiaptic neuron. A patient with
depresion has imadeqguate levels of serotonin or norepineph-
pine, thus not allinving this smooth snsmission of impulscs,

a !H'I:Hi“ 1‘-']1EI LELED ] “'In.'|]

COMPLICATIONS

= Suicide

® Aliered social, familv, and lJ‘L"ll‘I“lliH‘]‘I:ll
functicning

Signs and Symptoms

*  Perastent sul, anxious, or “empiy” mood
= Feelings af hopeelessess wnd pessimism
*  Feelings of guilt, worthlessness, and helplessness
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# Loss of ingerest or pleasure in hobbies and activities than
wore once enpved

= Loss |:1l'l,-|:||'|'g?- A5 I".Higa,lv
*  Uncxplaned pain

= ] sympioms

& Headiache

®  [nsunnia

® Dirziness

*  Palpiations

e Flearthburn

= Mumbness

*  Loss ol appetite

= Premensiraal ssodrome

AGE ALERT

In children, symptoms of depression include
hyperactivity, poor school porformince,; scmnatic
complaints, slecping and eating disturtances,
Inck of playfulness, and suicidal felemion o
actions,

Diagnostic Test Results

Several serecning questionmaines are used o detect dep R
svinptoms. They include:

& Beck Depression Inventory
*  Center for Epidemiological Siudies Depression Scalo
L :l":|11|g Nd_"lE-Rill“l!_" jll.'ljlll.‘hhii L] ﬁll.'-lll.'.

CLIMICAL TIP
Tor sereen for depression, ask your patent these
(REL] ‘Illt‘.‘ulif:ll!l‘:

_Iﬂ & Have you felt down, depressed, or hopeless for
st of the past 2 weelks?
#  Have you felr little interest or pleasure in per-
forming activities for most of the past 2 weeks?
If the patient answers yes 1o either question,
Turther assessment is warranted,

Treatment

*  Selective serotonin reupiake inhibitors, such as fluoxctine
and seriraline
# Tricyclic antidepressants, such as nortriptyline and

desiprimine
Wi ine
& Nelwodone
*  Bupropion
#  Monosunine oxidase imhilsipors
# Psvchotherapy
*  Electirocomvalsive therapy
*  Excrcise
" Support groups
& Sell-help hiecore
L ]

Lighit therapy



UNDERSTANDING DEPRESSION

Hypothalamus inereases

producation of comicatrogin-

refeasing factor [CRF). Bran

Arrlegios pituilany gland
Elevated CHF lovets result in ingreased
harmaone production by the anbefior:
ertar- st :EI ”
FAdreral gland

Reoodstream
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EPILEPSY

with abnormal elect

brain simulaneously. Partial seizores o
focus bl can spres

pilepsy isa condition of the brain charctenzed by soscept-
hility 1o recurrent scisires — paroxysmal events associated

Ceeneralized selaures orginate from

iltiple areas of the
ate from a single

or be generalized,

Causes

L] " F 8N

@ 8 & = 8 0

Hall of all cases e i
Rirth trauma

Anoxia

Perinmal infection
Genetic abnorm:
phenviketonuria
Perinaal injuries
Metabolic abnormalitics, such as hyposlycemia, pyradoxine
deficiency. oF hvpoparithvroidism

Brain tmmaors or other space-occupyving lesions

Mliningitis, encephinlitiz, or briin abscess

Tranmatic injury

Ingestion of lxins. such as mercary, kead, or carbon monoxide
Stroke

Apparent familial maidence in some seizure disorders

ies, such as mberous sclerosis and

Pathophysiology

some neurons in the brain may depodanze easily or be hvper-

oxcitahle: tis maloflorende jeris fires more readily than normal
when stimulated. In these neurons; the membrane potential at

resl i less nepative of inhi

IOy COMPECHnns are missing, o

silily because of décreased gamma-aminohubvric acid actindty or
Incalised shifts in eleciralyies,

elec

These cells fire in wirn, and the impulse cascades1o one side of

Cin stimulation, the I.‘I_'iill.'!}ll.l“d,"!lll,‘ locus Gres and spreads

cal cxrrent toward the symapse and surrcunding cells,

the broin (a partial seimme). hath sides of the brain {a gencral-
tred setoore), or-cottical. subcortical, or beiin stem areas

The bran’s meizbolic demand for OXRVEED incroases dra-

matically dunng & setrure. If this demand isn’t met, hvpoxia
.,l,l:!l:1 Ill.,lill. 1|.il!l:|.£|#‘|' CTEvEs, Fi:l]lll.q I.:Ii :Ill.Iillllil.(J:I':I.' NCUCGNS Cullses
the excititory meurans o slow their firing and evenully swop,

lepiicus one prolomged seizure or oF
alier another s

1 thas inhibiary action doesn’t acour, the result is status ¢pi-
s seizufe occurming righi
1l anather, Withour ireatment. this may be Faual,

ury

*  Dheath from suitas epilep

Signs and Symptoms
Generalized Tonic-Clonic Saizures

Altered conscioaness
Tomic suiffening followed by clo
Tongue biting

e muscnlar contrations
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Incontinence

Labored breathing
Apne
Cranosis

Abzence Seizures

{'.hnllgl:: m level of awareness
Blank stare
Avtommatisms {purposeless motor activity)

Atonic Soizures

L]

Sudden loss of postural one
Temporary loss of aleriness

Myoclonic Seizures

Briel muscle contractions that appear as jerks or twiiching

Diagnostic Test Results

¢ EEG reveals parcaysmal abnormalities to confiom the digno-
sig annel |'|n|'1n"||:|!" evidence ol the iul'llillll.i.li'r: tendency o have
seizures, In tonic-clonic seizures, high, fast voliage spilies are
present in all leads; in absence seioores, rounded spilie wive
complexes are diagnostic. A negative EEG docsn 't rule ot
t']ri11'|s:.}' bsecpuse the abnormalities occar intes r!llllld.':l'll|1.|.

*  Computcd tomography scan and magnetic resonance imag:
ing show abnormalites in internal stouciures,

a !il-:l.l:“ '.‘{-r;]:v slum'x g_'\-:il,l{'nd;i,- ol [l'ilﬂ'lLLfl:\ Anl 'r]l.ifli!'l}: il lIIL‘
pincal ghind, bony erosion, or separated sutures,

& Prain scan reveals m nt lesions when X-ray indings are
normal or questionable.

* Cerchral angiography shows corebrovascular abnormalities,
sieh as anew RO O Imor,

¢ Serum chemistry blood sudics show hypoglycemia, clectro-
Ivte imbalances, elevated liver enzymes, and elevated alco-
bl levels, providing cloes 1o underlving conditions that
increase the risk of scizure activity

Treatment

#  Drug therapy specific wo the wwpe of seizure, including PTI-(:-
nytoin, carbamazepine, phenobarbital, gabapentin, and

for generalized onic-clonic seixures and com-
al seizures

& Valproic acid, clonazepam, and ethosuximide for absence
sEiEures

& Cabapentin and felbamaie and other anticonvulsant drogs

Sy il removal of 2 demonsirated focal lesion, if drug
therapy is ineflective

*  Surgery to remove the underlving cause, such as a tumor,
abscess, or vascular problem

*  Vagus nerve stimulator implani

® LV dizwepam, lorazepam, phenyioin, or phenobarhital for
status cpileplicus

*  Admimistration of dextrose (when seizures are secondary

1 hypogleemial or thimmine (in chronic aleoholism or

withelrziwal




TYPES OF SEIZURES

Generalized seizures

Neurans

Electrical impulses
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lso kvawm as dnfections polymearitos Landey-Consllais-Heare

symidroane, o aoule idispathic polymenniti, Guillain-Banre sn-
drome is o mpidh progressive and potentially il motor nea-
m'path_!.'ul' uncertzun cause, Goeaerally, the ssadiome reaches s
Prak Proﬁ-l_-_t's within 7 vl;l:l:h.'a oA weeeks, R CWVETY OCCHTS Ovel
weeks 1o months with approximately
lation suffering with pormancnt woeakness and dis

AGE ALERT
The average age of onset of Gullain-Barve syn-
drome s 4k

Causeas

An exact cause is unknown; however, in many cazes, the syn-
drome is precoded by o vimal infection that produces a cell-
mediated immune reaction. The most commaon infection
s Comprlafacier jouni, oconrring in abowt 305 w0 40% of the
s, Epacin-Barr virus, eviomegalovirus, human immunode-
fickency virus, cossackiovirs, herpes simplex. hepatitis A viris,
and Myeoplaima pocumonia hae also been implicated,

Hemaologic maligmancics
*=  Hyperbyroidism

*  Collagen vasenlar diseimes
® Sarcodiiosis

* Pregnancy

*  Sungical procodurcs

®  Tranisg

*  Imimunirations (swine fu)
& [(leriain vr|.|:1|.:ﬁ. { hespostin

Pathophysiolagy

Canllnn-Barre svielrome s ingpered by oan auoimmune
respotise i owhich the body's imimune swiem sians o desiroy
the mnvelin sheath that surrounds the axons of many penphe-

cial nerves or even the axons themsehes, I's possible than the
virts chamges the nature of the colls in the nervouns system so
that the immune system ireats them as forcign cells. 1's also
prossilile that the vivss mikes the mimine sysici iwell leas dis-
crimaating aboun what cells it recognices, therely allowing
sogne ol the immune cells, such s certain kinds of lympho-
ovies and macraphages, to atack the mv
phocves cooperate with B linphocvies o prodoce antifiodies
agnitest componeots of the mvelin sheaedancd
tor chestruction of the myvelin as well.

Myelin destriic tod cateses segimental demny i ol 1
peripherl nerves, proventing noecmal trnsnission of cleciri-
cal impailses, Inflommation and degeneraive clanges in ol

1 Sensitiecd T lyme-

I:h' Conieanne
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the posterior (sensory) and anterior (motor) nerve rools result
in signs ol sensory and metor losses simulancousty, The auto-
NOTIC ervons sysbem oy abso be impaireed.

COMPLICATIONS
*  Thrombophlebits

*  Pressurc ulcers

s Contraciures and muscle wasting

*  Aspiration

& Respiratory gt infeciions

e Li ing respiratory and cin

f: e
*=  [Paralysis

Signs and Symptoms

= rical muscle weakness (major nearologic sign)

aring in the legs first (ascending wped and then extends
g b the arms and Gecial nerves within 24 10 72 hoors

*  Muscle weakness developing in the arms licst (descending
tvpel orin the arms and legs simuliancousiy

LY ] llvl,'t::p tendon reflexes

& Paresthesia, son nes preceding musche weakness bugvan:
il

¢ Diplegi, posably with aphihalmoplegia

*  Drsplugia and dyzsardhsia

- !!}]HH!FIIJLI i.'|1I1E Ar I:']!I:“{..Iil

ouckly

Diagnostic Test Results

*  CSF analysis by lumbar punciure reveals clevated protein
levels, peaking in 4 w0 6 weeks, probably as &
spread inllammation of the nerve roois; the GSF while
hlaod cell connt remains normal, but in severe disease, CSF
[PFCSANITC TR 1S o

= f:l:u|||r||.'u_' Bloweed comt shows 11-||ha:':|'l|::m;n with immmature
farmes carly in the illness and then quickly returns o noemsl.

*  Elecwomyography possibly shows repeatcd firing. of the
sonErves rreboa Ak |11:\I,:';|1|.u[ 1l.'i|:!|:l.[||'g';1t|.M_-l;'l:u vl stimiilation.

*  Nerve conduction velocities show slowing scon afier paraly-
‘\.I'N 1lr'\.’|:‘!l li:l*.

= Serum immunogiobulin measurcments reveal elevated lev-
I.'I"\ rrl (1111

el ol wiiele-

RLES ?‘T L} l"\FH'FE..‘\I::.

Treatment

acheotomy, as indicarcd 0

*  Endoiracheal iubation or

nonis clecirocardiogram monitonng
1 I.I.III::IHh lII
IR ERTTH T T TR
= Rehabilization

ith anti-anlbunmatorics and opioids



PERIPHERAL NERVE DEMYELINATION

Mialor neuron N

Degeneration of
myelin sheath
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HEADACHE

Heaﬂn:hm although usually benign, can be o serious
and commonly disabling disorder. The Intermional
Headache Sociery identified a comprehensive classification sys-
tem that includes mare than 10 epes of headaches, which are
divided ino 13 catcgonies. Variows processes may cause hoad-
ache, and they range from benign tolife threaening,

Causes

Primcry headaches are elassificd based on their svmplonm pao-
files mnd account for 0% w 9375 of headaches. Primary head-
aches include migraines, tension tvpe, and cluster.

Acute and progressive, secondary headaches are the resull
of an identifiable sruciural or physiologic canse, inchuding:

head wraunma

wiscular disorders

nomvascular imracranial disorders
substance abuse and substance wathdmwal
infections

metibalic disorders

disarders of the fce and neck

cranial neuralgias.

B & & & B8 & @

Pathophysiclogy

Primary headaches cocur when pain-sensitive structures of the
Tueiel, inclucling the cercheal sasculamre, musculatire, and cra-
nial or cervical perves, ane irritned.

Vascular changes ocour as follows:

*  Stimaskation of the wigemdival ganglion locaed in the midlb
releases subssaince Pand calcitonin geneaclned peptde.
*  The relense ol substance Poeauses degranulation of mast cells.
Mast colls release histamine, and platcles release scrowomnin.
# Inflammaton and release of substance I caose diste

yuinosy ok
cranial arteries and headache paiin.

Vasosthilanion, El]'.‘l\l!:l..l extravisanon. and inflammaton ocour.
Trigpers sither directly act oncthe visometor wone o maedi-
ate the nourochemical release of vasoactive substances.

al miedi-
aters initiate cerchral schemia and actvate the ingeminal-
st it svstioin.

& Vasmconstricton, platelet changes, and neorochern

—

COMPLICATIONS
*  Rebound headaches
*=  Serotonin svndrome

Signs and Symptoms

Ll i1

# Commonly preceded by temporary [ocal neorologic signs
kv i anrny (Anras are usually visiwal — scotomat, cgeg,
{hashing lights and colors, peometric shapes, jageed lines. )

=  LUnilageral in onsetn but oy become generalized

* Begins as o duall ache thiat pwngr{'seiiwl? worscns anid devel-
o into thirobbing, pulsanng pain

*  Commonly associated with photophobin, masea and vomin-
g, phonophoba, and paresibesia
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Tension-Type

tual onset of bilateral bandlike pressure or Ughtening
il o moderate intensitg usually doesn’t prohibit daily

* Mot aggravaied by physical aclivity or accompanied
v ussociated symptoms: may have phonophobia or
E:I1uln|:|]14.i|:|:i:|.

* May be triggered by stress, fatigue, lowd noises, heat, or
brigh lighs

*  Chronic form possibly resembles depression or Rbromyalgia
sndrome

Clustar

#  Acute onsel of excruciating severe unilateral orbital pain
lasting 15 to 150 minutes

*  Episodic clusters: one every other day o eight per iy eom-
monly nocturnal

*  Accompanied by ipsilateral lacrimation, conjunciival injee
tion, rhinorrhien, miosis, prosis, and nasal congeslion

CLINICAL TIP

The presence of one or more of these Gciors {EST
indication lor further evalusion:

#  [irst-onsct headache thag begans alwer age 5

* sirlden-onsel headache

* accelenting panern of headaches

*  now-onsel headache inoa patient with cancer
or human immnd Hll.'l-lcit'iil'.'g.' virus

# headache with systemic illncss (fever, a1l
neck; or rash)

* presence of focal neurologic symploms (ot
typical awea)

* papilledems.

Diagnostic Test Results

& Skull Xe-rays idenuly skull fraciure.

¢ Computed womography scan shows wumor or subarach-
noid hemorrhage or other intracranial pathology; sinus CT
reveals pathology of sinuses.

Lumbar puncture shows increased [CP suggesing tunor,
edema, or hemorrhage.

# EEG shows alierations in the brain's elecirical activity, sug=
gesting intracranial lesion, head injury, meningitis, or
chcephalivs.

Sinus Merays show sinusits (not rouinely perlormed).

Treatment
Migraines

¢ Boeweadrenergic ockers and calcinm ehannel blockers 1o

reduce fregquency and severiyy of migraines

Analgesics or combination analgesics

Ergotamine tartrate, dibydroergotamine, bhualbital combi-
maitinons, and opaes



* Tricyclic anticle
= Antiseizure oy 1]

LA EEOROT ag

LTS such s sl.trn'l.l:l!p! E1 P 1 T llllpl::m -
Vi, ang 7 In||1'|l|.rll:ll 1

Tonsion Headachas
Anlicmeres

*  Analgesics
“PrESEING (migr ey =B

ps Celival proes and tapiramae) for migraine  * Stres reducion

VASCULAR CHANGES IN HEADACHE

Mormal

Vubfnﬁam' if

Lismen

Indima \

ol V).
Magsche — -?“‘ \/ ;?’mt;'mym
COufier coal — —|:

i Vasodilation (
Parenchymal artery dilation

AMBrIDYENGUS
shunis

HAnilse

Chup!



hermiared disk, albso called o ruprured or sliffed disk o o

Fermated mucleas polpaonus (NP, oconrs when all or parn
of the wrecleins fruffosns — the sofl, ge M=, contral ation
of an intervertebral disk — protrodes thvongh the disk’s weak-
ened O worm outer ring (el fifrioas),

Herniated disks usieilly occur in adohs: (mostly men) older
than age 45, Abo P ol hermiated disks are
baosacral; 85, corva 1S 1o 2% thorcic. Panicnis wi
comgenitally small lumtar spinal camal or with osteaplivie
mation along the vertebrae may be more susceptible 1o nerve
rosl compression and more likely o have nesrologic sanploms.

AGE ALERT

A hermiated disk ocours more frequenthy in mid-
dle-aged and older men.

1A nr sirain

*  Inmterveriebral joing degenomtion

AGE ALERT

In alder pationms whose veriehral disks have
Begiin 1o degenerale, even minor o Ay
s III'I rlli“ii L4

Pathophysiology

A intedvertehral disk has oowo parss the sofle center cnlled
the nudfeus el and the wogh, fibrows surronnding

calledd the eunfi oo, The nucleos polposias acts as a shock
almsrher, I|I-‘.I'iil1lli1|'.: the mechuniral stress :11rpli:'€| 1 the
spine whicn the bodhy imoves.

Phevsical siress, usually o iwisting motion, can lear or rupiure
thie amuilies ibseosus s that the nucleis pulposus hernintes into
gl co

b 'Lil II [hl' vers I!I‘:.II" Imane® « Il!\i'l |L1ﬂr'1hl'l :Illfl

IFE enerl pressire on the nerve roots as they exit booween the
verichrae,

Hemnmaton oconrs m ihree stops:

*  profrason — e mecleas polpaosies presses againse the annlas
Iibrosns

*  efrgesen— the nuchous pulposus elges forcibly though the
agilus fihaomas, ||I|~|!|ir|;;_ SgEaInsl the nerve root

*  weiendrfion — e anulus gives way as the disk’s core boarsis
amdd presses ainst the nerve oo,
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| B
e el

COMPLICATIONS

Newrologic deficits

Losss of ol amed Dladeer Tunction

Signs and Symptoms

L]

Severe lower back pain to the buttocks, legs, and fee: can be
1 rally or bilerally

= Suclden pain alter trawma, subsiding in a few days, and
then recurring at shorter intervals and with progressive

inlensity
o Sciatic pain following trawma, beginning as a dull pain
uitocks (Valsalva's maneuver, coughing, sneczing,
intensify the pain, which is commonly accomps-

||I1.'

bending
ek 1!}' sl .\.|n.'ur||x}

o Sensory and motor loss e the area innervancd by ihe conmne
pressed spinal nerve root and, in laer stages, weakiness and
Al rupln- ol |1'g miscles

Diagnostic Test Results

izl
terion ley (seiaic) pain, not Back g

@ Crossstrnkg
11.';; clicits |.».'|i||.

e Lasépuc's test reveals resistance and pain as well as
loss of ankle or 'I;.|1-|':~-.i1-|'l. reflex, mdic -|li.|!|'|.: LI el
COMPressiog.

= Rectal exoam io cheek lor weak or lass sphineier wone

* Muvelogram, commpuoted wmoneaphy scan, amd m;:gru'l:i-.‘
resotance imaging show spinal canal compression s e
fl:'lln'l:l B Daey ni:!h:.l:l elisk materinl.

* Sn

ing testis positive only il the paaiieni b s

i legr is positive when cusing the comtralsteral

Treatment

= Heatapplications

*  Plysical Therapy

= Exorcise program
MNonsteroidal an-inlammatory doogs such as 'r!:u]:ruﬁ.:ii.
ETHRE aspinm

= Corticosteroiids such as desaumetbasone

® Ausele relaxanis, such as dizzepam, methocarbamol, or
ovelobenzaprine

* Bargery

inclhuding laminectomy 1o remove the proteuding
disk, spimal fusion w overcome segmental instability, or
hosth wo suabilize the spane



Thind lumbar venebea

Miormal disk

HERNIATION AND PAIN Iy DISK INJURY

B3UM
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HYDROCEPHALUS

H}ﬂnrcphnlm 5 @ condition that resalis from an exoessine
accumulation ol CSF i the brain, It resoules s an inerease
in 1CP with corresponding enlargement of the ventricolar svs-
tem. The condition 15 congenital or acopeived, and commui-
CANNG or nonconmunicating (ohsiractive).

AGE ALERT

Hydrocephalus oceurs most commaonly in chal-
dren but may also occur in adules and elderly
pocple.

Causes

*  Gaenetic inheritance (aqueductal stenosis)

- l}(‘l‘ck‘lpl‘ﬂ#l“ﬂl n‘.liu:l‘dl,'nl. m.l(‘l"l. Al (T :'Luuh;i'qli,wl w.il|1. ||.|.:|||'.1l
tubwe defects (T}, inchsding spina bifidaand encephalocele

= Complications of premature birth such as inwswentricula
hemorrhage

= [Mseases {such as meningins), wemors, traamatie head injury,
or subarachnoid hemorrhage blocking the exit from the
ventricles 1o the cisterns, thereby eliminming the cisterns

Pathophysiciogy

Vemtriculr dilation produces an increase in CSF pressune and
vl i, I:I"\1||.[I:I1j_.: 1o s anerease i TERE € Zl::l:::prl::v;:iull of '.u|:'|.;|.-
cent brain structires and cerehral blood vesels may lead 10
st hemin and, evenually, coll dearh.

COMPLICATIONS
' *  Mental retandanion
* Impudred motor (urction
* # Vigon lows
*  Demth from inereased 1CP
= Death from infecuon and malnurition
LT ETTEN]

Signs end Symptoms

= Raped merease i head circumiferonce or an unasually birge
B size
& Vomiting

- ""\:!rli.-pl:nl.'u

®  Brrizibilit

= Diswnward deviation of the cves (also called supsatling)
& SEfrures

15;5 Part il = Dizorders

I Dlcdér Childran and Adulis

. Heaadache

* Vomiting

& Mausca

= Papilledema (swelling of the optic disk that's pars of the
u|j[i|:' nmervel

= Blurred vision

L] |‘.Ii'|;t|1 rpi.;l {elauble vision)

& Sunseiting of the cyes

= Problems with balnce

= Poor coordination

= ot chisiurbusnce

*  Linnary incontinence

*  Slowing or loss of development

L]

|.1."ﬂ'|.'tr|_.;1_.'

= Drowsiness

*  lrritability

*  Other changes in personality or cognition, including meme
ory loss

Diagnostic Test Results

= Skull X-rays show thinning of the skull with scpacation ol
the sutures and wi I.rl."llill-j:: ol the lontancls.

*  Angiography shows vessel abnormalities die o siretching,

* Computed wmography scan and magneic resonance mmag:
ing reveal sriations in tissue density and fuid i the ven-
trcular system,

¢ Lumbar punctere reveals increased (luid pressure from
communicating hyvidrocephalus

# Venproulography shows ventricular dilaion with excess
luried.

CLINICAL TIP

I infants, abnormally large head sice for the
patient’s age strongly sugpesis hydrocephalus,
Measuremeni of the head circumference 15 the
st impertant diagnostic technigue.

Treatment

= Surgical correction by imsernon of a vemriculoperitoneal or
veniriculoarial shunt

= Antibiotics

& Serial lumbar puncuore

*  Endoscopic third venincalostomy



VENTRICLES OF THE BRAIN

Mormal brain — Lateral view

Anterior hom o i et TN — Third wentricle

Entervenincular faramen (Monn)

Lateral aparture ([Luschka)
Interm hadn

Faurth venircle
Cerebral squeduct [Sybvils)
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MENINGITIS

dura marer. arachno

Causes

Meninginis is usually @ complication of bacteremin. especially
e o

Pream
eI ey
osteomvelitis
endocarditis,

Chher infections associated with the development of men-

ks mieclin
spialicis

birsin absces, usvolhy counsed by Neiowrn menmgitidis, Hacmaisiiles
JJ.:.".rrn-uL';rh. .\-r.l-rl'fl-l (R R ;l'l.'l'lﬂlru'ln'lﬂﬂl", H | III fi'lr JM?:'I‘ |I|'I'J'£ Hhrr'.

Seningins men follow trouma or imasive procedures, including:

* abull fracture
* peocirating head woumd
L II.I.!!'."I.II IrIIII.IIIIII.'

® yvenuicube shunting.

Asepiic meningits maw resule fromm a viras or other ongan-

AT SO ERERTeS T Couik ".'I'I.I. DN Can {R3T] |I:ll:I]I1L

Pathophysiology

Memingins commonty begins as an inflammation of the e
prachinold, which may progress 1o congesiion of adjacent
tiesnes and destcoy some nerve cells; The microorganism tpi-
cally enters the cenral Bervous sustem by way of Blood, Other
soxierdes include direct communication enween CSF and the
crvironment Lt along cranial or peripheral nerves; or
I!lrlll.:l_;t'. thie moiith oF fnose. :'\l.l:IEKIJ‘.E'.IIIi‘-”L‘- can reach o fetas
throngh the mtrauterine enviromnen.

The mnading ormanian trgeers an inflonmatory fesponse
i the meninges: In an apempt to ward off the invasion, neu-
R ||J1Ii.|.'\ g.ﬂhe'r i the aren andd pu.ﬂ:hut" exnclate in e sul-
clinoid space, causing the C5F o thicken. The thickened
USF floses less veadily around the brain and spinal cord, aned it
can Bock the arachnoid villi; cavsang hvdroceplhalus:

Thies exukiste alu;

= exacerban
aure i the In

*  can extend o e cranial and penpheral nerves, ingge
aclditional il Lanmation

# arritates the meninges, disvupiang their ool e
cansangs edema.

i lammarory response, increaung the pres-

anes s

The consequences ane elovaied TOR engonged Blood vessels,
disrupied cerebual blood supplv, possible tisomlesis or napre,
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1 Al 1P fsa 't reduced, cerebral infarction. Enceplialits may
alsoensie as asccondary infection of the brain tissue,

Trvas neningitis, bmphocyies infilraee the pia-amchnoid
Evers, but usually not as severely asin bacte meningitis, and
nocexudate s formed. Thus, aseptic meningins is selHmiting.

COMPLICATIONS
' = Blindness
*  Loss of speech
* * Brain damage
= Dealieess
(B

Iysis
Signs and Symptoms

#  Fever, chills, and malaise
Headache, vomiting and, rarely, papilleden:

* Signs of meningeal irritation. inclding nuchal vigiding,
positive Bradeinski’s and Rermg e anxdd
symmetrical deep iendon reflexes, l!11|- opistiienos (eck
SPKLENT )

* [

tl:'rt'rt'r. dl,-|iri||::1. vr|:|:'¢"|: Mll[:u..ll. coman, artel |-"-- MK |'-|.||ri:.|.
diplopia, or other vision problems

Diagnostic Test Results

* Lumbar puncture shows elevated CSF pressurc {(foom
obstrucied C5F outllow at the arachnoid villid, cloudy or
milkvachine CSF, bigh protein level, positve Gram st il
cultre funless a virus is responsible ), and decreased glu-
COSE COnCeTiration,

* Cultures of Blood, urine, and pose and throst secretions
revieal the offending organism.

#  Chest Xeray reveals pnenmonitis or lung abscess, tubercular
lesions, or granulamas secondary oo lungal infection.

# Simus and skull Xeravs identily cranial ostcomycelitis or

\||I a'ir“:l'}uil'ii 153 IIH' I.II1-I'L:'I'I:||'.II'|H illl‘l:'LtiiH...‘i 1”".1(‘."55-

racture as the mechanism for entrance of the

J.'IJ:H.

o White blood cell count reveals lenkocviosis,

¢ Computed wmography scan reveals hvdrocephalus, ceres
bral hematoma, hemorrhagee, or tumor.

*  Elccurocardiogram reveals sinus arrhythmia,

Treatment

* LV antibiotics for o least 2 weeks, followed by oral antibiot-
ics selected by culiure
o LV, fluids

nel sensitivity testing

ol {usually given LAY or ased
= Aspinin or acctaminaplion

CLINICALTIP

Health care workers should ke droplet procie
tions (in addition o stndard  precautions) Ton
menmgitis cansed Iy M anflusizae or N seningii-
dbis, il 24 hours afer the st of effegive therapy.




UNDERSTANDING MULTIPLE SCLERDSIS
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MYASTHENIA GRAVIS

M vasthenia gravis is autoimmune disorder than canses
sporadic but progressive weakness and abnonmal g
hility of striated (<Kelemld mupscles, Mpscle weakness is cxoa-
erbated by dontmuing activiey and repeated movemcen and is

H gﬁlﬁ\ folloaws an 1l|'I|:|'1.1:|' able course of !::'1'i-
odlic exacerbaions amnd remissions. There's no known cure.
]]rllﬂI Lresiirmeen 'l:ﬁ il I“ I'“.l‘{l 1!." EFFI.IF'I'H_I.\':.“ alE |.”1 Mas I'hlt‘ll'll!.‘-
o Jewd relatively nonmal Tves, except doring exacerbations
When the disciase involves the respiratony sssiem. it ma be life
thresening.

AGE ALERT

Women are most commonhy affoected i thienr 2k
andd 30, while men e usually affected in their
s anal Tks.

Causes

®  Exaet canse unbraowsmn

L .‘.J“iﬁillllllllll\' li'\l!lﬂi"l.'
s Inefiective acewvicholine release

& - Imadeduate muscle-Giber FERRITISE 1O acevcholime

Pathophysiology

Mot hen b pravis s an sanoimomne disense of dhe newromms-

cuilay

juncrien resulting from the prodoction: of antibodies
amatrt the acenlcholine rece [T Pt ol sheletl mnscles.
n the thvanus gland bear surfisce ace-
I:1|'| o I'\III.'.IL. I ATk

Asclelibe ookl ) cells

I‘uli |:--||rlr' oL rlrlll'\l. Al II.';."I.II'“ i ill.ll."l'

feres with toleranoe and fndtintes anilw ey production, The sice

of acton s the posssmaptic membrane, The antibodics reduce
thie suinber ol acewlcholine receptors avalbable o each neuro-
wlar junction and theoehy 1|||i;,|i1 mmusc]e :ig-[;.nl;1|'if;||,'||:1:|1

vl

AR

Ty Jir

Scirniizais belicve the thyvimns gl,uu’l Iy Ve ancornecl
sty mctions o developing inmune cells, ultmately resuliing in
avotmmuiny acd the production of the acewlcholine recep-
tor antibodies and thereby allowing for the atack on newno-
poscilar irariseission.

['.UMPUEATIDNS
Rr.'hih:l..ltnl volistiess

= Pocumoni

=y

wanl swallowing dilficuliies leading o
1 and o] aspiraition
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Signs and Symptoms

Wik eve closure, prosis, and diplopia

= Skeleral muscle weakness and [aidgue, inereazsing through
thies ey ot dlecreising witl rest (i the car] res; dsasy Fnti-
gabality of certam muse les ay appaear with no other lind-
ings: kager, it nuw be severe enough to cuse pacalysiz)

* Progressive muscle weakness and accompanying loss of
fimction depending on the muscle group affected: Becom-
ing mone imtense during menscs and alter emotional siress,
IIFI::IIIIt

®  Blank, expressionless Gl appearance and nasal vocal tones

*  Frequent nasal regurgisation of fluids: difficuliy chewing
amel swallowing

& Weak neck muscles {may become oo weak o sipeort the

'J.{'I:I CXpOsINe Lin '\I.I.EIIIL‘ Wl O’ 1.'u|1’|... of inflections

hiesed wathont baolsbang ) patient must il bead back o see

* Weak respiratory muscles; low ticlal vealumma: gl viial capaciiy

CLINICAL TIP

I.ti"'\pll-.’l‘llit‘u IIIII'H.1I' 'Hi.-I.LI'II. A% w0l 1 Inys |"|I-“'|“|:
crisis iy be severe enongly Lo requine cime Eeney

| ¥
_ inmbation and mechanical ventilation

Diagnostic Test Results

= Tensilon wst confirms diagnosis — temporanly improved
function within 30 o 60 scconds afier LAV injec-
g up I

FERRTETS II.'

tion of edrophomium or neostigmine ad Ly
S minenes,
¢ Elec llu-lln_.u;l'.lph\.‘ with n.'t:ll:'.l.lr(l netiral stimulaion shows
progressive decrease i mmscle-hbaer contr
#  Blood chemisiry studies reveal elevated sevum antiacetyi-
chioline antibody e,

& Clhest X 18 revesils 1|.n||1uru| Lo abomt 153% ol |n.:|!!l"|ll$]

Treatment

* Anticholinesterise such s aunil
pridostigmine

& Immunosuppressant ther
prine. evelosporine, and evelophosphamide vsed in G pro-
Hu':wh'u fashiicsm

¢ Immunoglobulin C dunng acue s
In severe EXACe hilliq HI1%

* Plasmapheresis

*  Thyvmectomy

- '!"l.u_'l‘ =TIy, |n:1i[i1.1_‘-np|l,-ss:||'v \1::1ti];n!'iuu. andl \":F"‘ul'ﬂltﬁ

drugs, neostigmine

v with corticosteronds, nembio-

apses or plasmapheresis

- I\.ri.\d.'1|1|t|'1||:|'|liu|:| uf .'|||Iir;|:|1 Winesterase ddr Ll.gs i
crisis until respicatory [uncion improves




FAILURE OF NERVE IMPULSE TRANSMISSION

ACh

AN release sife
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PARKINSON'S DISEASE

arkinson’s disease is 2 newrodegenerative disorder of the

extapyramidal sestem. 18 chavacteristeally. produces pro-
gressive muscle rigidity, akinesia, and involuntary iremor.
Dieath may result from complications, such as aspiration pnen-
monia or other infection.

AGE ALERT

Parkinson's disease s one of the most common
cnippling discases in the Uniied States. Isirikes |
in every 10 people over age G0 and afTecis men
0 NECRETECT,

Causes

Exact canse unknown

= Advanced age

®  Gonetics

*  Enviromnent (rural residence with exposure e owell water,
herbicides, and pesticides)

= Incustriel chemicals (such metals a3 manganese, iron, and
steel alloys)

Pathophysiology

Parkimson's disense s 0 degenerative process involving the
ol l"'J.I.I'I'IiI'I‘l:'1:-::l neurons in the substaniia TLEgTaL {the area of the
biaxsal gunglia that produces and stores the neurotransmitter
rEc|!|,|n|||||.- 1. This o

plavs an imporant rofle in the exinpyra-
miclal svstem, which comtrobs posture and coordination of vol-
EERVISE S IO mawirmic s,

Sormally, stmubition of the basal ganglia resulis in refined
mater movemcnt because accvlcholine (exciatoryy and dapa-
itkkiie ||!:|! i [ LEe] o7
el
an excess of exciitory acewlclhiobine at the sV sl cone
sequent sigidity, iremors. and bradvkinesia, Other nondopa-
minergic nourons. may. be alfected, possibly. contributing e
with
this dhisemse, Also, the basal gungli are intereonnecied 1w the
vpothalamus, potent
funci

Current research an the pathogenesis of Parkinson’s dis-
eesis foeuses on damage e the sabstantia nigra fvom oxidative
sire=s, Oixidative stress iy belioved 1o diminish brain aron con-
tent, ampair mntochondrial funciion. inhibit antiosidant and
pProfeciive sysic reduce glutathione seorction, and danuge
lipicls. proteins, and deoxyribonucleic acid. B
capabile ol vepraring oxidanve et

felease s balanced. Degencration of the
gic neurons and loss of incailable dopamning lead o

l|.|.1rr|.'-\-|:l:.l|| afid the athed nonmoios '\'\l!!]ilhll!'\ ;.1“::.:_"|

Iy allecting muonomic and endocrine
s el

o b pissiies,

1:“ Part Il = Disorders

ain cells are less

COMPLICATIONS
*  Injury from [alls
*  Food aspiration

‘ e Llrinary iract infections

= Skin hreakdown

Signs and Symptoms

® Aluscle rigidity
i the fingers (1

kinesia, and an insidious tremaor beginning

Tateral pillroll wremaor) that increases duar-
g stress or anxiety and decreases with purposelul move-
ment and sleep

*  Resistance 1o passive muscle sirerching, which may b
form (lead-pipe rigiding or jerky {cogwheel oggiding)

= Akincsia causing dilliculy walking (gait ks normal paral-
lel motion and may be rewropulsive or propulsivel

& Loss o posture control
Drooling and excessive sweating

& Masklike facial expression

L 5L, :l'g.'\|:|h'.|!.:|.'|, or both

& Ovulowyric crises or blepharospasm

*  Decreascd motlity of GIand genitourinary simeail muscle
L] Dl'll1uhlil|if ]n_.'l:u rlt'!'l\-ii ¥l

.

Ol skin

Diagnostic Test Results

Cenerally, disgnostic tesis are of hitle value i dentilving
Parkinson s disease. Diagnosis is based on the patient's age and
i1i:\l,u|:1_\.' and on the chawractermsne clinteal |:if‘l|.|.r|::. Heowesver, uri-
nalysis may support the diagnosis by revealing dearensed dopa-
mine levels.

A conclusive :Ii;1g|u|xi:~ 15 !J{ws'lhll' :1:1|}- alier i l.llillg out other
causcs of remor, involutional depression, cerebral arterioscle-
sase, or phenothieine

||:-a.i~s. intracranial EUITERE S, Wilsomn's clise
or other drug wxiciy.

Treatment

*  Levadopa, a dopamine replacement most effective during
carly stages and given in increasing doses until symptoms
are relicved or adverse effects appear

*  Dirugs that enliance the tierapeutic effect of levodopa —
anticholinergics such as inhexvphenidyl; antibistamines
such as diphenhydramine; amantidine, an antivical agent;
selegiline, an enzymeanhi o agenl

*  Decp brn stinulation surgery

® Plyzical therapy, including active and passive range-of-
Molion excreises, routine daly actibvaties, walking, baths, and
EssEe




NEUROTRANSMITTER ACTION IN PARKINSON'S DisEAsE

Brain — Coronal section

Brain — Lateral view

Dopamine levels

Nowrnal level
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SPINA BIFIDA

jrima bifeda amel other NTDs are serious bivth defects tha
invabe the spine and spanal cond, Tn spina Bafida, the neo-
el tube fails to gclose an AP telv 28 dhivvs aller LOneep i,

Causes

Exact cause and most of the specilic environmental trggers

unknowmn,

Possibla Causes

Mavernal folic acid deficicno
Feral exposure to ateratogen such as valproic acid

* Muluple mallormatnon syndrome (for example, chromo-
somial abnormalities <ich sis oy 15 or 18 sondlvoame)

*  Jsolated NTDs (oot doc wooa specific fertagen o associated
with othier malformations) belicved 1o be caused by i com-
hination of genetc and environmental Gwoors

Pathophysiology

.ﬁm'uq fuferdn oeenlier 15 the most commion and least severe h]rin:l:!
cord defect In°'s charicienized by incomplete closure af one
o more verichrae withoum prowssion of the spinal cord o
FERESTTONR ™,

FHiowever, in more severe forms of t]riu.l Iy o, the '\.|r||||;'|!
COnenls proude inean external sac or evsiie lesion (spina
hiticks cvstica). Sgana fafida catica hias two forms: syelmnend ngoe-
ferefel duovel g v, In |:|:|\1-|.|a|||1'|::i|13:‘|:|| wabe e
ins meninges. CSE, and a portion of the spanal
U B oS IIII'I!“:I-“;". 1I"|‘III.'!1 t!'ll' ‘-I:I.I'

F
Ol T migiag

terial e con
L ¢ "-'l‘l OF NTve T

il perve rooi end at e sie, motor and SISOy {Tuncion below
the s 1= abolished. Arnokd-Chinn ssmidvome s a form of menin-

goamweloeebe inwhich parct of the brain protroades o the spinal

canal. M aeehe i which the sac contains only meninges

apel E5F, s less severe and may non produce sanpoms,

COMPLICATIONS
= Hwdiocephalus
* Inlection
& ialvas

#  Phvsicad and menil disabilites

Signs and Symptoms

Bepressacn of dimple, wit of hair, soft G deposis. por-
A cotnbsiniation ol these abaiorm
we spanil deteos

s on the

& Opecasaoially associaied withe ool wenkness or baowel e
Irkudder disurbances

Meningucele

*  Solike stroc e protroudes over the spise
= Seldon cavses nenrologic delici
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Myalomeningocela (Meningomyelocele)

* Saclike protusion containing nerve tissue
o Depending on the level of the delect, causes permanent

neurobogic dvalunction

Associated Disorders

¢ Trophic skin disturbances (vlcerations, cyvanosis). club-
foot, konce contractures, curvature of the spine, hydro-
cephialus (inabowt $0% of paticnis), and, possilly, mental
rerarckngion

Diagnostic Test Results

* Amniocentesis detects elevated alpha fetoprotein (AFP)
level amniotic Muid. which indicates the presence of an
open NTD.

= Fel koyvonvpe dewects chromosomal

* Movernal serum AFP sercening s wsed incombination with
other s n markers, such as human chogio
|:i:| (OGS, Tree Degn=HCH (57} IIII.I:'I:IIIiI.I:.:.":ll'I'I exirial (for
patients with a lower risk of NTDs and those who will be
mnder age 344 at the time of delivery) o estimate o fenus's
risk of NTD az well as possilde increascd rizk ol perima al
complications, such as premature ruptore of the mem-
Bianes, abruptio placenie, or fetal deili,

# Ulirasound s performed whoen imcreased sk ol open NTD
exisis, based on Funily histony o abnormal serimm screen-
ing results (not conclusive for open KTD: or vemeal wall
defecs),

Baoormalities.

oot

agnascd belore birth, other ests are used
- imceeeing:

Il thie NTE isna't ki

1or ks the diiagno

o palpation and spinal Xery for spina Difida occuli

o myelography wo differentiae spina bifida oconlia from other
spannal abmormalines, especilly spinal cord mimors

# aransillomination of the prowading sac w distnguish

il

Detween |t|:w.'||:1:|:|11.-|!i||p‘n|.*1.'h' 1|:|'|'li.|:"l“'!.‘ doesn’tL i
manteh aned meningocele (vpically tansilluminates)

& pinprick examination of the legs and ironk w show the level
of sensory and motor invobaement in myvelomemngocele

@ skoll Xeravs, cephalic measarements, and computed tomog-
raphy sean Lo demonsirate associated hvelrocephalus.

Treatment

o Spuna bifrda ocendfia: wsually o treatment

& Menngoeetes surgical closuare of protrading sac

*  Myelomeningorodde: vepmr of the sac (doesn’t reverse nenro-
logic defecis); shunt w relieve hvdrocephalus il needed;
SUPpOrTIve dependence and prevent
fur thier compl

SIS 1 I'H.i LTNIRRT TS
HTHTSTHEY



TYPES OF SPINA BIFIDA

Spina bifida occulta

Wertobrag: ane
incomnpletely hused; ro
piternal 5ac |5 present.

mwmm
e ]
ceribenspanal Buid ICSFL

Myelomeningocele

Chapter 8 + Neurologic Disorders 167



SPINAL CORD INJURY

pinal injunes nclude fctares, contusions, and compres-

sioms of the vertebral column, usnally as the resilt of tranma
1o the head or neck. The real danger lies inspinal cored dim-
age — cutting. pulling. twisting, or compression. Damage may
involve the entire spinal cord or be reswicied o one-half, and i
can occur al any level. Fracmires of the OG5, Chi, CF, T, and 11
vertebrae are most commaon,

Causes

Traumatic

* Aowor vehicle accidents

® Falls

*  Spors injuries or diving ino shallow waier
*  Gunshol o stab wounds

* Lifting heavy objects

Nontrau

*  Hyperparathvroidism
* Neoplastic lesions

Pathophysiology

Like hesd troauoma, spinal cord truma results from accelera-
tiom, decelemtion, or other defor r|:|i:n;; farces 1|\|.r.'|||:|.' '-I.|l!:||l!'1t
froum 4 distance

Mechanisms iriggered by spinal eord trauamaeinchs

Ipereimison — accelerton=decclerton forces and sudden
e !.\.II T in r! - aflleTy ’I F Tl W UNE (i:.n'l'u.'l\'.‘]’ ':.I‘I. 1 hL' ."E:‘h.ﬂ] COnT I:I

®  fyperfleoion — sudden and excestive force, propelling the

*  perieend compression — upward o dowmwird Torce along the
voriical axis

*  mintion and e — pwisting.

Lijury canses microscopic hemorrhages in the gray m
i plavarachnoid. The bemorrhages gradually incr
wintd]l wll of thie gray matter i Blled wath blood, which canses
pectonis. From the oo maner, the blood enters the white ma-
fen, where b binpedes the cireuluion within the spinal cord.
Epsuing edema causes compression and decreases the Blood
suppli. The edema and hemorrhage are greates he inguary
1 ..11IEIII:1\.IIIIH|.'E'I R s 1= .I.hll".‘l,‘ sl el n. Tl'u:.
edeima temporaciby adds to the patient’s dysfunction by increas-
g pressune and compressing the nerves. Edema near the ©3
1o 5 vertebrac may inter fore with p
misaion v the diaphragm and inbialbi resy

s the white manter, circ 11 usually remurns w normal in
about 24 hows However in the gray ma
reERclon prevents restoraton of cinculation. Plogooes s
ab the site w My o 48 hours alter the injury, macroploiges
engill degeneraning axons, and collagen rephices thie normal
tissae, Scarring and memingeal thickenis
the area Biocked or wngled.

LLENS
i siec

_'l-il1.

- e '“."'j I F:I
"

padoer sy fun

. an indBammaeory

Fleave the nerves in
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COMPLICATIONS

®  Pressure nloers

- ]"'u'||11n||u|"!.' cmbalism
= Autonomic dysreflexia
Spinal shock
Neurogenic shock
Sexual :Ipfum:ti::n
Deep vein thrombosis

Signs and Symptoms

o Muscle spasm and back pain that worsens with movement:
& In cervical [ractures, !}:.l.iu ¥ Calse I}uinl tendermness,
= In dorsal and lambar fractures, pain may radiate o othen
body areas such as the legs.
= Mild paresthesia to quac and shock, i the mjuey
damages the spinal cord (in milder injury. such sy ptoms
may b dlelaved several days or weeks)

plegi

Specific to Injury Type or Dagres

#  Loss of motor function: muscle flaccidy

*  Loss of rellexes and sensory funclion below the level of
injury

= Bladder and bowel mony

#  Lossof perspuaton below the level of injury

®  Respiratory impairment

Diagnostic Test Results

MILASUre,

# Spinal X-rays, the most important diagnosiis
deteet thie

= Thorough neurologic e ation locates the level of injury
andd deweens cord damage.

#  Lumbar punciure shows increased CSF pressure from a
lesion or truma in spinal compression,

*  Computed womography scin o magnetic resonance mag-
ilhu rl,"\'l_‘.il.k '\Gljirla! 1,'1”.'!;' l_'l:.!.,“l:l.l-i] illll:l 1'1"'!'!'”1."!.'\;‘]“ ““.I:I |'|'|“'!|'
reveal aspinal mass.

ClLre,

Treatment

*  Jmmedizte immobilization w siabilize the spine and pre-
vent cornd damage (primary treatment), including the wse of
sandbags on both sides of the paient’s head, a hard cervical

I irsetion with skull tongs or a hale device
for cervical spine

*  High doses of inethylprednisolone

|'|1!!.'|1'.. (¥} vah

*  Bed rest on firm sapport (such as a bed board), analgesics,
anel muscle relaxanis

#  Plaster cast or a turning frame

. =Cromny s al Musion

. FOSUEETy

-

bkl

* Medicaiions, mcluding analgesics, anticoaeulanis, antinlcer
agents, antide pressants, anticholinorgics, antispasmodics,
anl Bisinnives




Infammation

Michoscopa:
hemoerhages
I the benin
fcarphral
contex}

E'p eball
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STROKE

ASII‘!.M i= & sudden impairment of cerebral eirculation in
ane of more blood vessels, Stroke interrupts or diminishes
oxvgren sipply and commionly ciiiscs serions damage oF necko-
a3 i e Braim fissanes,

Causes

* Thrombosis of the cerchral arterics supplving the brain or
of the inmracranial vessels occluding Blood Mo

= Embadizm oo thrombas oaisiche the braan, <uch as o the
heart. aorta. or common carotid anery

* Hemorthage from am intracranial arweey or vein, such s
from Ivperiension, tupiured ancurvan, AVM wouoma, heme-
orrhagic disorder. or septic embolism (305 10 855 of stokes
are due 1o thrombotic events while 15% o 20% of strokes
are due to hemortlage)

Pathophysiology

Regardless of the cause, the underying evenn is depri
of oxvgen and nuirents, Xormallv, iF the arteries: become
Wlecked, antoreguiaiory mechanisms help maintain cerebral
circulion unil collireral cireubaion develops o deliver Blood
1o the sffected area. I the compensatory mechanisms become
overworked. or if cerclirnl blood flow remains impaired o
more than o few minuics, oxvgen deprivation leads to infare-

theii of brisin gissue
A thrombotie or embolic stroke canses ischemin: Some of
the neurons wrved by the occluded vesel die firom ek of g
wen amnd nutrients. resuling in cerebal infarction. Injury 1o
sabrrotmieling colls disripts inotibolizm el Teads o changes in
i

[ FELT T it Boculized acidosic, g fvee radieal formation.
Caloium ~-HI|I-m. mel water accumulate inoinjured oo ml
CRXCIAIGEY fetiialransmiiice~ e ||:']-:'.|.'\-|:|:I. [ rlurl:]urnl contiine-
sl celhalar injvry and swelling may canse further damage.
When hemorrhige s the case of stroke. :i]ll|:.iih'1’|. coerehaal

pechusion coses infarcuon, and the blood itsell acts as a space-
occuping mues, The brain's regulinory mechanisims aitempt (o
mainain equilibowm b increasing blood pressure 1o mminin
rerebril per Iyisirang e, M dncreased [CP forees CSF o,
s restoning balance. 11 the hemrorrhoage is sall, this may be
enogh 1o keep the patient alive with anby minimal oeurologic
deficis. However, if Blecdivng s by TCR imerenses apidiy and
perluston stops. Even i the pressure peturms (o norml, many
brain cells die.

COMPLICATIONS

Parabvsas or boss of moscle movensent
Infficuliy swillowing or wlking
Memory hes o trouble widerstanding
1ain

Prossure nloers

Tl thesen

I

&% & & & B
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Signs and Symptoms

The clinical features of sirake vary according o the affected
artery and the region of the by it supplies, the severiy of
damge, and the extent of collmeral circubmion developed. A
roke in e hemisphere canses signs and symploms on the
of the haody, A siroke that damages cranial nerves
alfects struetres on the saime side. Sympioms include:

arppacest b

- III!’I'I'I.i.E:I'IIl."L'iN

= hemisensory loss

* aliered level of consciousness

®  headache, dizziness, and anxiety

o sl field defeces

& ataxia, vertigo, and incoordination
a

dvsphasia (expressive and receptve)
e gdyvsarthria

& armnaross fugax

* dlvsplukgia

Diagnostic Test Results

#  Computced |unmg|‘.1|:l:|1.' sean idemifies an fschembc siroke
within the !|rr.|! b3 ||.u|:|nuf\1.|l|pl|.:|||urml sl I.‘-Illl IIH"I'I’ a

(RIS

L '|r5. (818 rl o, nmh s SLCIosis or acuie |I1|nm|:l:.'-. ap bw
hemaorrhage.

* Carotid duplex scan amd o
III:'FI L& Bl it‘ htt‘lll::lhih.

* Echoo
Ve

identily the

nscranial Doppler

diography reveals thrombi within the

Treatment
; atroke

# Thrombolytic therapy with tissue plisminogen activator
within 3 hours alter onset of symptoms

®  Aspirin, warfam, hepann

= (arotid endarterceromy

a .-"I.1|H|'i:|'|r|.|.\l1.' and stenes

Hamarrhagic Stroke

= Ancurvsm clipping
®  Coiling (ancuryvim emboliz




ISCHEMIC STROKE

Common sites of formati
embolism, aﬂliqnuf:rmm 2T

Common sites of cardiac thrombaosis

Afrial thriltation
Ball thrombus

Bacherial
endocardslis

Mitral valve
slenasts

Embol

R

Mural thrombi

Myocardial
intarction

B

HEMORRHAGIC STROKE

Common sites of cerebral hemorrhage

Intracerebral
hemanhags

Lacunar infancis
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WEST NILE VIRUS

st Niler 15 aovirus mnsmitted by mosgquitoes that canses

an illnes thay can range from mibd 10 severe. Mild, (-
like allmems i commonte called West Nife frrwer I iis miost severs
form, West Nile virus can infect the central nervous svstem and
cause meningitis. encephalins, and deah.

Causes
Sprescs when aimosquiio bites an infecicd hind and ihen biies
i PeTSOn

Rizk Faclors for Dey

*  Conditions that suppress the imimune svsiem, such as recent
chemotherapy, recent organ ransplantation, o human
immunodeficiency virus

* Pregnancy

* {Heer age

The disease may also be spresd through blood immsfusions
aned organ tansplantation. 1t's also possible for an infecueed
mnther o ransmit the viros o her infant through breast milk.

Pathophysiology

West Mile virus s a ovpe of organism called a aviroes and s
sl 1o many ather mosquite-borme viruses. Afier infection,
if encephalitis cnsues, severe infllammation of the brain ocenrs.
Intense lmphoostic infilicution of brain tssues and the loplo-
meninges caises cercbral edema, degeneration of the brain’s
anghion cells, and diifuse nerve cell desvruction.

COMPLICATIONS

= {Comz

" Tremors

= Seprures

& Paralvss

* Death (o)

Signs and Symptoms

* Fever
* Headache
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* Back pain

& Ausche aches

* Lack of appetite

= Sore throat

*  MNausca and vomiting

# Maculopapular or morbilliform rash on the neck
& Ablominal pain

* Diarrhea

Severa Infection

* Fever

= Weakness

s S0l ek

* Chamge in moental status
®  Loss of consciousness

In addition, a patient with encephalitis may have paresis
or paralysis, eramial nerve deficits, sensory deficins, abonormal
rellexes, serzures, and involuntary jerks.

Diagnostic Test Results

¢ Serology reveals the presence of antibodies against West
Mile virus in CSF o serum.

& Complete blood count shows a novmal or clevaned wiite
blood cell connt (WEC).

& L puncire and CSF lq'£1i||.|.; shiow elevared WRE
count (especially lymphocytes) and elevated protein
]t"i'l.:ll.

* Magnetie resonanee imaging of the head shows evidenoe of
inflanmmation.

Treatment
Mo specilie treatment

Supportive Treatmant

& LV Huics

* AIrway managenent

= Respiralory supser

®* Prevention of secondary infections
& Analgesics



CEREBRAL EDEMA IN WEST NILE VIRUS

Mormal brain

Inlense
infiltzation causes
cerebral edema.
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ACHALASIA

Acllﬂaﬁa 15 i dlisease of the muscle of the esophagus. In
achalasia, the lower esophageal sphinoier (LES) “fails 10
relax” and open o allow [ood o pass o the stomoach. As a
result, patents with achalisia have difficuly swallowing foodd.

Causes

The exact canse is unknows, but theores include:

aemInn e discase,

Pathophysiology

In achalasia. the LES doesn’t open properly o allow [ood o
pass into the stomach and, inar least half of the paticns with
achalasia, the lower sphincier resting pressure also is abnos-
nually high. The muscle of the lower hall of the csophagus
dowsn’t coneract normally, and peristlic waves don’t occur,
This resules'in food and salivie not being propelied down the
esnphagus and inie the siomach,

Some paticnts with achalisia have high-pressure waves in
the lower csophagenl body [ollowing swallowing, bt the waves
aren’t effective in pushing food i the swanneh. This tvpe ol
achalasin s called piperous eckalasn, These abnormalitics of the
lower sphincier and esaphazeal body are responsible for food
sticking in the exophogus:

F_11 I.'a ;-II H"EI.II.IH.I, 1!11 L"I“J'HT.L[II My GCCurs .Hl |EI|' m I,EM'IL" {FI.. ‘114_‘
lonker esophagns, cspecially around the nemies: As the discase
progresses, the nerves (particularly the nerves that canse the
LES to relax) begin o degenerate and ultimately disappear
Ty dommage 10 the nerves may cause muscle cells w begin
T J{'Hrl'u:l:..i:ll.' A well. These ¢ .Ii.1]||.:l,"\ |-,".h1.|:|.|: 'i|:| H !l::m.'r:r \|;|]'|i.|:|r-
ter thi can’t relax and muscle in the lower csophageal body
that can’y suppon peristalic waves, With dme, the body of the
esophagus aretches ind beoomes dilaed,
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C OMPLICATIONS
U Aspirntion
Poeumonia
Esophagits
Esaphageal cancer

o

Signs and Symptoms

®  Consistent (occurring with every meal) dysphagia (with sol-
icls amel Bopuieds)

Heavy sensation in the chest after eating

Chest pain

Repurgitation

Weight loss

Diagnostic Test Results

* Video csophagram shows esophageal dilaion with o chars
acteristic @pered narrowing of the lower cnd, sl e Limes
likened to a “bird's beak.” The bavinm also stays in 1
esophagus longer than mormal before passing into the
stomach

#  Esophageal manometry demonstrates the failure of the
muscle of the esophageal body w contract with swallowing
and the filure of the LES 1w relax,

# Endoscopy reveals high pressurc in the LES, a dilated
esophagus, and a lack of perisialic waves. E11{|¢:!€E¢J!rril|-'&ﬂ
excludes esophageal cancer.

Treatmeant

= Nitrates, such as sosorbide dinitate, and calcium channed
blockers, such as nifedipine and verapamil, o relax the LES

= Dilation of the LES

*  Esophagomyotomy

= Endoscopic injection of botlinam wxin
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APPENDICITIS

he mos common major surgical disease, appendicitis, is

mnflammanion and obstraction of the vermiform appendix.
Since the advent of antibiotics, the incidence amd the deatky
rie of appendicins hive declined; iC onireated, this discase is
invariably fanal.

AGE ALERT

Appendicins mon oocur at any age, bt the magors
ity af cases ocour between ages 11 and 20, Iaflects
both sexes equally: however, bewveen puberty and
age 25, s more prevalent o men,

Causes

*  Mucosal ufcermion
= Fecal mass (Tecalith)
= Suiciure

*  Barium ingestion

= Viral infection

= Neoplam

*  Forvign body

Pathophysiclogy

Mucosil ulceration miggers imilammation, which temporarily
obstructs the appendix, The obstruction blocks mucus ont=
flow. Pressure in the now distended appendix increases. and
the appendiy contracs: Bactena muliply, and infEanmation
and pressure continie (o morease, restricting blood low to the
organ and causing severe abclomin:l pain.

Inflamenation may lead o infection, cloting, and tssue
decay.

COMPLICATIONS

' *  Rupture or perforation of te appendix
.

Peritantiis
* Appendiceal abscess
=  Pyelophlebitis

176 Pantll + Disorders

Signs and Symptoms
Appendicitis

= Alslominal pain. which may become localized 1o the lowen
|"|p‘||l :iu:ld,lLunL (MeBurmey's I:K:liﬂl:l

CLIMICAL TIP

IF o lime is deawn (rom the umbilicus 1o the
right supenior iline crest and divided ingo thirds,
MeBurney's point is two-thirds of the line from
the: vembaalicus,

& Rebound iendermess

= Anorexia after the onset of pain

& Mausea or vomiting

*  Lowgrade fever

Rupiure

= [ain
- '|::':|11'||:':|'|||_'\.'«.

= Spasm, followed by a brief cessation of abdominal pain

Diagnostic Test Results

= White Dlood cell count is modertely elevaed with increased
immature colls.

*  Abdominal or ransvaginal nhvasownd shows: iniGumoion
of the appendix,

& Bariim cieina reveals a nonlilling appendix

= Abdominal computed omography scan shows |:|_'|'lirr:|liull

or abscess,
Treatment
Mothing by mouth; parenteral Moids and elecirolvies

High Fowler's position

App::-n lectonmy

L]
-
® MNasogasirc iniobation
L]
= Antibictics



APPENDIX OBSTRUCTION AND INFLAMMATION

Small and large intestines

Transverse colon "‘i- e - '

Cecum —

Marmifonm
appendix

31

Fecalith
obatructing lumen

Imllammation
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CHOLECYSTITIS

holecvstitis — acue or chromic inflammation cansing

painful distention of the gallbladder — is wsually 250
ated with a gallstone impacted in the oste doct. Cholecysi-
tis acconnts for 109 w 25% of all gallbladder surgery, The
acute form is most common amang mriddleaged women: the
chromnic form, among clderly people. The progmosis is good
with treatment.

Causes

= Callstomes (the most common cause )
* Poaor or absent Blood (low 1o the gallbladder
*  Abnormal metabolism of cholesterol and hile salis

Pathophysiology

In acute cholecvstts, mflammation of the gallbladder wall
usizally develops after a gallsione lodges in the ovstic duct
Callstones tepically develop when metabolism of cholesierol
arecl sali= s abaw v makes bile contin-
uowsly, and the gallbladder stores it uniil 103 needed 1o help
digest fat. Changes in the composition of bile may comse gall-
Atoncs to form.

When gallstones block bile flow, the gallbladder becomes
indbarmed and distended. Crowth of bacteria, vsually Escherichia
codi, may coniribate 1o the inflanmaion and abseess formotion
i i,'!:l:l]llt"‘:l“.'l,

Edema of the gallbladder (and sometimes the cystic duct)
wbistruets flow ol hile, which chemically irricies the
der Cells i the ﬂi_;.||||=-|,|.|.lr5;'| wall may become CRVEEN starved
I presses om vesscls and impairs
blood flow. The dend cells *:ll:lll".:l'l off, amdd an exudare covers

. The liver usy

and die as the distended or

uleerated ares, coising the eallbladder to adbere o surmound-
MR StriacTirey
COMPLICATIONS

‘ - ['..|J|!;J e

E =  Perforation
-
= Fistuila formation
* Pancreatitis

Peritonitis

Signs and Symptoms

= Acute abdominal painin the right upper guadmnd than may
radiate 1o the back, Between tlie shiou
the chiest: wpically ocoursalter a fany

s, o 1o thie fron of
el
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.
» g

L IIIK aI.IIE! Ill\\'lgﬁutl! rl':'ll:'f
L) nlice

Diagnostic Test Results

o Moy reveals gallstones il they contain enough calcium: to
e radiopague; it also hielps disclose porcelain galliladder
{hvard, Lrittle gallblacder due to calcinm deposited in wall),
linnny lalee, aned gallstone ilens.

# Compuied tomography scan or magnelic resonines imsg-
ing shows caleified gallbladeder and the prosence of suenes,

& Ulrasonography deweots gallsiones as small as 2 mm
distinguishes hetween obstrue 1l nonobsiruciy
jancdice.

= Technetinm scan reveals cystic duct obsirucii
or chiromic cholecystits if ulirasound doean 't visualize the
galllladder.

* Percutancous transhepatic cholangiopraphy suppors the

snosis of obstructive jaundice and reveals caleulioin
the duces,

* Blood chemistry reveals elevated levels of serum alkaline
phosphate, lactate dehydrogenase, aspariate aminsrans
Ferase, and total bilirubin: serum i.li'l'l':!i.’l“‘ level ﬂi!.'_'“"!-‘ el
vated; and icteric index elevited.

& Blood studies reveal slighuy elevaied white blood coll counts
|;|u|'i|:|p. chi ||.|.'|:,:|'.'\.I'|ha anack,

Treatment

- {.'.hnl:'t?ﬁtw:iulu}'

Choledochosioamny

Percutancous iranshepatic choleoysiostomy
Endoscopic retrogrde chalangiopancreatograply
Lithouripsy

(‘I';11 [ I]{'IIEIE!{'{ FN}'I: EIEII“' itl'iﬂl L ur huﬂc‘u!ﬂ}'fi“}ﬁt ilt'lllil

LB eliet

s @ @

Nasogastric intubation



PRESENCE OF GALLSTONES

Liver and gallbladder

Liver
{right lobe) ——

Galibligder ——

e
e

Gasinladdar

Galsiones

Cystic ducl

(atistones in
COMTCN
il gt

Chapter 9 = Gastrointestinal Disorders 179




CIRRHOSIS

irthosis is a chronie disease characterized by diffise

destruction and fibrotic regeneration of hepatic cells.
Mornakiny 13 igh; many patents die withio 5 vears of onset, As
cirthosis progresses, complications may acenr: these inglude
ascites, portal hvpertension, jundice, coagulopathy, hepatic
encephalopathy. bleeding, esophageal wirices. acite Gl bleed-
ing. liver filure, and renal Gailure.

AGE ALERT

Cirrhosis is especially provalent among malnour-
ished persons over age S0 with chronic alcoholism;
LS alad IWice A8 Commoa i Nen as in wornen.

Causes

*  Heparitis

= Alcohiolism

= Malnutsition

& Apoimmune diseade, such s sareondosis ar ehromc inflanm-
matory bowel discase
Disestses of the biliary trec
Sclerosing cholangitis

& Wilwon's diseee

= Alpha; antitrypsin deficiency

= Hemochromatosis

*  Hepatic vein obsiruction
&  Right-sided heart failure

Pathophysiology

Ihe miual event in cirrhosis s hepatic scarring or libro-
i £ s an inorease in extmcellular matrix
Tk
pectin, and hsalurome aod, Hepacovte function is evenuually

sis. The scar b

COTI Rt s — il

orming collogens, i |:'-:1g|:f. cans, filwo.

I.I:II.i:I:III el fim e ik

% changes. Fatstoring oclls are believed o
e the sonree of the exuacellular changes, Contraction of these
cells may also contribiie to disruption of the lobular architecuire
il obstruction of the flow of bloed or bile, Cellular clanges

producing bands of scar tssue also 4.|.i\.1'|.:|].|1 the lobular structure.

COMPLICATIONS

&  Porind ||.-.||-|;_'|I|u|«a'1|||
* Esophoageal varices

T
L]

Hepatie encephalopathy
= Liver failure
= Death

Signs and Symptoms
Early Stage

= Anorexin. vansea and vomiting, diarrhica
= Dull abebominal ache
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1 alage

Resparatory — pdeural elfusion, mited thoracic EE!}H.IIEil:H'I.
amd impaired gas exchange

Coentral mervous system — progressive signs or symptoms of
hepatic enceplalopathy, including lethargy, extrems abiun-
dlation, el coma

Hematologic — bleeding tendency, anemis, splenomegaly,
ancl portial hypertension

Endocrine — testicular atrophy, menstrial i.ll't.'gl.ﬂil.
pynecomastia, and loss of chest and axillry air

SKin — severe prurits, extreme dryness and poor dssue e
gor, spider angiomas, and palmar eryvihema

Hepatic = jaundice, hepatomegaly, ascites and edema of
the legs, and hepatorenal syndrome

Miscellaneous — musty breath, enlarged superficnl abdom-
inal veins, pain in the right upper abdominal guadrmt iz
worsens when patient sits up or leans forward, and fempers
wre of 1O1°F 1o 103°F {3870 1o 397C)

|'|1,-||||:J|'rh'.'|r,;|;' froemt 4_";::||;|'I1;tw,-:|l VITICES

Diagnostic Test Results

*  Liver biopsy reveals tissue destruction and libeosis,

* Abdominal Xaay shows enlarged Tiver, cvais, or gas within
the biliary tractor liver, liver caleification, and mssive Muid
accumulntion {agcives).

* Computed wmography and liver scans show liver size,
abnormal masses, and hepatic blood (low and ohstruction.

= Esophagopastroduodenoscopy reveals bleeding esophageal
arices, ssomach irritation or ulceraion, or duodenal Meed-
it el irvitation.

*  Blood swdies reveal elevated levels of liver eneymes, total
s bilirubin, and indircct bilirubin: decreased levels of
1oLl n albomin and proteing prolonged prothrombin
time; decreased hemoglobin level, hematocrit, and serum
clectrolyies; and deliciency of vitamins A, C, and K

= Urine studies show inereased bilirnbin and arobilinogen
level,

= Fecal studies show decreased fecal urobilinogen level.

Treatment

#  Vitamins and nutritional supplemenis

= | actulose
Betadrenergic blockers o treat portal hypertension
Ocueonide and other visoconsiricton

& Endoscopic variceal ligaton

* Surgical shunt placement

*  Sclerosing agents

®  Insertion of portosystemic shunis

*  Liver ransplantation

-

Esophageal balloon tunponade



CIRRHOTIC CHANGES

Fibrous sepium

Hecrolic area
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T

COLONIC POLYPS

by = a0 small wmorlike growth thar projects from 3
S Amucous membrane surface, Tyvpes of polvps inchude
commaon polvpoid adenomas, villous sdenomas, hereditry
polvposis. focal polypoid hyvperplasia, and juvenile polvps
{hamaromas). Most rectal polyps are benign: however, vil-
o anved hereditary polvps tend 10 become maligman . Indeed,
a striking feamure of Bunilial polyprosis is s strong associatkon
with rectosigmaoid adenocircinomi.

AGE ALERT

Jivenile pobps. vsually cconrving among children
under age 10, are charmctenzed by recial bleeding.
Villous adenoanas are maost prevabent in men over
ﬂg‘_’r :-15: OO |:|n]}'|:u::|i|:! '.11.1!.?:1u|.ﬂua, '||| 1.\'1|i.l1,-
wonmen between ages 45 and G0, Incidence of non-
Juvenile polvps rises afier age 70 in bodh sexes:

Causas

Unknown

* Heredin

L .-'1.!.:!."

* Infection

* Hiph-for diet

* Sedenmary lifesvle

Pathophysiology

Colanie polvps are masses of tssoe resuliing from unrestrined
celtl groneli in the upper epitheliom that rise alove the mucosal
membicain s oL wele into the G usct.

Falvps may be described b their appearance: pedunculated
(atiached by o sk v the imtestinal wall) or sessile (i
the wall wath a hroadd bese aind no stablk).

COMPLICATIONS

*  Slow bleeding (can caose anemiag
*  Bowel obsiruction

=i
*  lntussiescepin

* Colorectl caneer

Lo rectal bleeding

Signs and Symptoms

& Usualh ssymptomatic: discovened incidencally during @ digi-
Ll examinaion of rectosigioidosc oy
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* Recl Meeding (high rectal polyps leave a streak of blood
on the stool, whereas low recial polyps bleed freely)

= Painful defoecation

* Dharrhea

CLINICAL TIP

1 Although most are asympromatic, polyps may
cause symproms by viriue of their protrosion inte
the bowel lomen. They may bieed, cose abdomi-
nal pain, or aciually obsiruct the inestine.

Diagnostic Test Results

= Baripm enema identifies polyps high in the colon,

& Fecal ocoult blood test is posiive.
Blood studies reveal decrensed hemoglobin level and
henutocrit.

& Prociesigmendoscopy or colonoscospy and recial biopsy eoan-
firm the presence of the polyps.

* Serum amalysis reveals clecirolvie imbalances [willlaus
adenomas).

Treatment

Common Polypoid Adenomas

& Ower 4 cm — abdominoperineal resection o low antericr
PRI

invasive Villous Adenomas

®  Abdominoperineal resection
& Lo anierion rescetion
Focal Polypoid Hyperplasia

#  Oblieraved by biopsy

Heraditary Polyps

¢ Teyal abdominoperineal resection with permanci fleosgamy’
& Subioial coleciomy with ilcoproctostomy
* Hleoanal anasiomosis

Juvenile Palyps

L l:)ﬁvn '.|1.|l.|::|:|||||11|.l:1l1._-
®  Snare removal during colonoscopy



POLYPS WITHIN THE COLON
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CROHN'S DISEASE

rolin’s discase, also known s rgomal culeitis oF grenlamer-

fony enlitis, s anllammanon of any part of the Gl act (use-
ally the termimal deum ), extending through all lawvers of the
intestinal wall. It may also invelve regional lmph nodes and
the mesentery,

AGE ALERT
Crohn’s dizease is most prevalent in adulis ages
Bk i

Causes
Linknown
Possible Contributing Conditions

= Lymphatic obsiruction

*  Allengies and immune disorders
* Infeaion

®  Genelic prodispositon

Pathophysiology

Wihiatever the cause of Crohn's disease, infkammation spreads
showhe and progressively. Enlarged lvmph nodes Block vmph
How in the submuocosy [.:.'lllplr.n'r: obstruction leads 1o edenma,
mucosal vleeration and fisores, abscesses, and sometimes
grivpulomas. Mucosal ulcerations are called skipping fesions
Becanss they arcn’t continuoos, asin uleerative colinis.

(hal. elevated paiches of closely packed hmph follicles —
called Pever’s paiches — develop in the lining of the small
intestine. Subsequoent fibrasis thickens the bowel wall and
catiscs spenosis, or marmowing of the lumen, The serous mem-
brane becomes inflamed (serositis), inflamed howel loops
ardhere o othier disewed oF normial |u4|-|u. s dhiseasesl bowel
sepments becomne imterspersed with. healthy ones, Finally, dis-
s per s of the bowel Become thicker, narrower, and shorter.

COMPLICATIONS

' = Amal fistula

- * Porincnl abscess

* = Frstulas 1 the bladdern vagina, or skin
*  lntesting] abstruction

= Nutritional deliciencies

= Peritoninis
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Signs and Symptoms

by, colicky pain in right lower quadrant
ng. tenderness

* Weight loss

o Dinrrhea. steatorrhea, Bloody stools

*  Low-grade fever

= Anal fisila

* [Perineal abscess

Diagnostic Test Results

# Fecal ocoult blood est reveals minute amonnts of blood in
stools,

*  Small-bowel X-ray shows irregular mucosa. ulceration. and
stiffening.

*  Barium enema reveals the siring sign (segnicnis of siricire
separated by normal bowel) and possibly Gssures and nar-
|1.'|nwi||l.1 of the bowel.

* Sigmoidoscopy and colonoscopy reveal paichy ancas off
inflammation (helps 1w rule on ulceraive colith, with
cobblestonelike mucosal surface. With eolon invalvement,
ulcers may be seen,

= Riopsy reveals granulomas in upto one-hall of all speconens,

= Blood wesizs reveal increased white Dlood cell connt and
erythrocyte sedimentmion rate and decreased potissimn,

miagnesivuo, and hemoglobin levels.

calcium,

Treatment

*  Corucosteroilds, immunosuppress;

= Aminosalicylates such as sulfasalaz

= Antidiarrheals (not in patients with signilficant bowel
obsiruction)

*  Antibiotics, such as metronidacole and ampic

= sl as infliximal

# Siress reduction and reduced physical actiaiy

= Vitmin supple 5 (iron supplements)

= Avoidance of fruis and vegetables: high-filer, spicy, or Fiy
foods; dairy products; carbonated or caffeine-containing
beverages; foods or liguids tha stimulate intestinal activity

®  Surgery, il necessary




BOWEL CHANGES IN CROHN'S DISEASE

Transverse Colon

| e ’ /
i . . colon
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appentic = i
b Rectum
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~=- External anal
sphincher MAmSCes
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DIVERTICULAR DISEASE

n diverticular disease, bulging pouches (diverticulad in the
G wall push the mucosal lining through the surrounding
muscle, Although the most common sie for divericula is in
l_bl: :si.gulr_:iﬂ -cblnqi, Il'u.'!r |||;|f|.I l“!l.ﬂ.‘l'h'llfl -'I.II,A.'I.I'I“."II".. T thie |l|'|.lh!~
imal end of the pharmx o the anns, Common. sites inchade
the duodenum. near the pancreatic border or the ampautly of
ater, and the jejunum.

Divertcular discse of the siomach i vare and s msaally o
precursor of peptic or neoplasiic disease. Diverticulin discase
of the ileum (Meckel's divertenlinn} is the most common con-
genital anomaly of the Gl wract.

Divertioular cisciee has two clinical forms:

* divericntosis — divernticula present but assmpiomatic
* diverniculitis — inflamed diverticula: may canse potcniially
fatal obstructon, infection, or hemorrhage.

AGE ALERT

Dverticnlar disease is most prevalent in men
over age 4l and persons who cat a low-fiber dict
More than half of patients older than age 60 have
colonic diverticula.

Causes

®  Exuct ciuse unknown

* Dimnished colonic motility and increased imraluwmninal
rirl.'\'\llll'

= Lowefiber die

* Diefects in colon wall strength

Pathophysiclogy

Diverticnla probabh result from high intraluminal pressure on
an arca of weaknessin the GI wall where blood vessels enter
Dher may be a conmmbuting factor, becanse insulficient fiber
redices fecal restddoe, narmows the bowel homen, and lewds oo
high intrs-abdominal pressure during delecation,

In diventienfire 1|||.|:i:;_§|.'ll1.'r| fowedd e borcterin accwimulee 16
the diverticular sac, This hard moss cuts ofl the blood supply (o
the thin walls of the sac, making them more susceptible 1o
attaack by eodondc uteri

COMPLICATIONS

* Roctal hemonrhoge

Porval premia [roam ariery o vein erosion
Festula

Oibatruction

Perfoaziion

Aliscoss

Peritonins
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Signs and Symptoms
Diverticulosis

. e\s}'mplnmmic

Mild Diverticulitis

= Moderate left lower abdominal pain

& Low-grade fever

* Lenkooviosis

*  Nausen and voamiting

Severe Dverticulitis

& Nausea and vomiting

@ Lefi lower cpiadrant pain: abdominal vigedany
-

L]

High fever, chills, hypotension, and shock
Microscopic 10 massive hemo

Chronic Diverticulitis

* Constipation, ribbonlike stools, imerminent diarres, sod
abdominal distention

#  Abdominal rigidity and pain, diminished o absent bowel
sonnds, navsca, and vomiing

Diagnostic Test Results

* Upper GI series reveals diverticniosis of the esoplagus and
uppor bowel.

# Barium enema reveals filling of diverticula, which confirms
diagnosis.
Biopsy reveals evidence of benign disease, ruling out cancer.
Blood studies show an elevated white blood cell coune amnd
elevated ervihrocyte sedimentation rate in diverticulitis

Treatment

* Liguid or Wand diet, sieol solteners, and occasional doses
ol mneral ol

Amalgesics, such as meperidine or morphine
Antispasmodics

Antibintics

Exercise

Colon resection with removal of invobaed segment
Temporary colostomy il necessary

Bl prainsliigic ks il |I|,'\¢1:H.'u'!|'

@ High-residue dict after pain has subsided



DIVERTICULOSIS OF COLON
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ESOPHAGEAL CANCER

sophageal cancer is usually fual. This disease occurs
waorldwide. but incidence varics geographically, [1's moste
commaon in Japan, China, the Middle Eas, and parts of South
Africa. Commaon sites of distant metaseasis include the Bver and

Tumngs.

AGE ALERT
Esophageal cancer most commonly develops in
men over age Gik

Causes

Linknown
Predisposing Factors

* Chronic irritation by heavw smoking and excessive use of
aleahaol

® Spsis-induced inflamimation as m achalasin or sivic inre

L TR (]S deficiency

*  Dricts high in nitrosamines

*  Previous head and meck omors

Pathophysiology

Esophagenl cancer includes two tvpes-of malignant tumaors:
sumious cell carcinoma and adenocarcinoma, Most esopha-
:'.':l'lli CalliCETs arc l.l"l'“‘l h‘ dil:i‘i 1'rl1i.|.!1.'r§ ?flllil‘]'“ FLLS 1'{'}‘ CIRLCARCe=
Adenocarcinonss are less frequent and are contained 1o
lower third of the esophagus. Esophageal tumors are usu-
ally fmgrating and infilicsting, and they partially constricy the
:1J||II."|"I |I.. 1J'|r' (a8 1 J;I-I'I.I"._El.l L.

Hegional metastasis occurs early by way of submucosal lyme-
F.I:I.I.Ih v often fatallv invading .,I.I.i::l.l. ent vital primary organs,

COMPLICATIONS

' * Inabiliov o control secretions

¢ Cihatruction of the esophames

— *  Loss ol lower esophageal sphincier control

- .'I'I."arﬂl.l n‘!iilll. i:lll'.'hlllllll'li:t

*  Mediastinitis

* Trachvocsophageal or 1J-r|:_.|||g'1r|:|l_-5|;|P||:|.Hr_'r|.l
fistulkia

*  Aortic perloration
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Signs and Symptoms

Anorexia

Vomiting
Drehydration

i ol Focod

& & @

RI'FII
Divsphagia and weight loss (most commaon )
Esophageal obstruction

Pain

Hosrseness and coughing

*  Cachexia

Complications of Metastasis

* Tracheocsophageal fistulas
*  Medinstinitis
= Aoric perforation
Aspiration preumaonia
*  Inability po control secretions

Diagnostic Test Results

& Xerays af the csophagus, with barium swallow and motility
studhies, delineate strociural and Glling defecs and roduced
peristalsis.

L f:u:n]ulh‘{l [ERTFILH rj;nl.f:ll:l}- shows size mnd location o 1"~l:pi1:|.-
geal lesions.

= Magnetic resonance imaging permits evaluation of the
esophagus aned mdjacent structores,

* Esophagoscopy, punch and brosh biopsics, and exfolia
ﬂ.\-'l.l:lEI.:-E:if 1ests conlirm l."idhrll!'-lgl;".ll FRaneha =,

* Bronchoscopy, wsually performed aller an esophagoscopy,
revenls tumor growth in the iracheobronchial wree.

* Emdoscopic ultrasonography of the esophagus combines
endoscopy and ultrasound weehnology and reveals the depth
of penetration of the tunor.

Treatment

= Usually mulismodal

*  Rescolion (o maintain a passyreway for [ood

o Pallimive reatments
* Feeding gasirostomy and chemotherapy
#  lnsertion of & prosthetic wbe and chemotherapy
#  Dilation of the esophagus

* Analgesics



COMMON ESOPHAGEAL CANCERS

Squamats Cell cancingm:

Esophagus -

Fundus of stamach

Garstrogsophageal junction

Boey af stomach

Gastric folds (rugae)
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GASTRIC CANCER

G.ulric carcinoma is commaon throughout the workd and
affects all races; however, mortality is highest in Japan,
Teeland, Chile, and Ansiria. Inothe United Seoes, the incidence
has ﬂmu.y.-cl bv 50% during the past 25 vears and the resale-
ing death rne iz onc-thind of what i sas S0 vears= ago.

AGE ALERT
Incidence of gasiric cancer is highest in men over
age .

Causes

Unknown: commonh associated with atrophic gasiritis
Pradisposing Faciors

® Tobaceo smoke

*  Ashesios exposure

* High alcohol inuke

®=  [make of smoked, pickled, or saltpreserved foods. nitrnes,
and red meat

*  Type A blood

*  Helicobactr frlor infection (distal gastric cancer)

*  Family history of gasine Gincer

*  Permicioms ancemia

Pathophysiology

AT urrim:,r Ll (FE s .||J|:|'.'|!.||'||.'|.'. :.'_.'I.‘-h'i!' Carcinoima cin e 1,"|.'|.\-|4'-
bed as pohpodd, ulcerating., uloerating and infilirating, or dif-
fase. The parts of the stomach affected by gasiric carcinoni,
listed in order of decreasing frequency, are the pylorus and
antru, e lessor eudvatiare, the candia. the body of the stom-
ach. and the BTCaleT CUMaALIne. Censtric carcinoma infiltraes
rapidly 1o regional kmph nodes, omentum, liver, lungs, and

1P’l1il.'.

COMPLICATIONS
#  Malmutrition
. ® G obstraction

Iromn deficiency smemis
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Signs and Symptoms
Early Clues

®  Chromie dvspepsin, cpigasteic discomiort

Later Clues

= Weaghi loss, anorexia

# Dyvaplagia, feeling ol fullness afier eating
= Ancmia, fatigue

& Collee-ground emesis

*  Bloody stonls

Diagnostic Test Results

* Barium Xeravs of the GI oact with Deoroscopy show ol
that suggess gasiric cancer, including a wmoer or filling defec

by el Do oo Elecibsb finy sk clistenis

pcosst with or wilhout ukccrtEon.

o e esvntlinee of the stom
Ealiny, sumned bl st
# Gastroscopy with fiberoptic endoscope visualizes gasmic
miucosa including presence of gastnic lesions for biopsy
L] l"-'.1su1rn::|x:'|::||:|-i1; 1riu|u.:.' LT evarbinmtion ol wasiric wacosal

lesions,

= Gastric acid stinn
seereies acid properly,

*  Compleie blood count reveals anemisa,

# Liver lunction sindies possibly elevaied with mctasiatic

ation test discloses whether the stamach

spread of wmor 1o lives,
*  Radiotmmunoassay reveals possibly elevated carcinoembry-
onic antigen,

Treatment

& Excision of lesion with approprioe margins (possible in
more than one-thind of patienis) by subroul o ol gasinec-
LY OF gastrojejunosiomy

- |’:|!|iu1i.1.1" .".1:||'|_l‘1-r5.'

¢ Radimtion therapy with chemotherapy for patients with
unreseciable or iJGII'I:i'-I”'\' resectalle disease

Antispasmodics, antacids for Gl disiress

Anticimetics

Opanoned ancilpesics

Froton pumg inhibitors or histamine-2 blockers

" 8 8 @



ADENOCARCINOMA OF THE STOMACH
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GASTRITIS

astrites, an inflammation of the gasiric mucos, may be
acute or chronie. dofe mastats produces mucosal redden-

ing. edema, hemorrhage, and erosion; this benign, selflimiting
disease is usually a response 1o local irvitnts. Chomie gastrilis
is common among clderly persons and those with permiciouns
anemie. It's characterized by progressive cell awrophy and com-
monly occurs as chronic atrophic gastnts (imlammation of
all stamach mucosal boers and redieced numbers of chief and
parictal cells). Acute or chronic gasiritis can ocour at any age.

Causes
Aunite Gasiritis

& Habially ingested irritanis, such as hot peppers, aleohol

= Drugs, such as aspinn, other nonsteroddal antnflammse
Lory agen s, cviotoxic agenis, caffeine, corticosteroids, anti-
metibolites, phenvibuarone

= Polsons, such as DDT. ammonia, mercury. carbon tetrachlo-
nide, corrosive substances

*  Bacterial endotoxins, such as staplvlococd, £, ool Salmonedia

= Physiological stress, such as surgery, head ravma, renal Gil-
ure, hepatic Milure, or respiratory failure

* . pied infection

- Pllll“'a S ANk
* Fepiic ulcer disease
*  Renaldisease

*  Diabetes mellitus

Pethophysialogy

Caasaniis b= i anfiammation Of the lining of the swomach. In acarte

i the proteotive mucosal bwer s altered. Acid secretion
uees mucosal reddening, edema, and superficial surface
eteisbont. Oy chonmic gt progressive thinning and degencr-
it ol gasiric miucoss occurn [n either form, 18 grecus men-
biunes become more eroded, mistric juices, COnAINING popsin
and powcl, come into contactwith the erosion and an ulcer forms.

l‘ i (vl LY .I.III.'rll.lul i"a ':1! Ll .I\b(JI:'IIIIH."II “'it:'l ;11fu|]]1if F:q'l}“'j lib.
a chironic imflammation of the stomach resulting from degen-
etation of the Feswric mucosa. In pernicious anemiz, the stom-
ach can no bopger secrete imtrinsic fzcon, which is necded for
vitwmin By absorpiion,

COMPLICATIONS
*  Hemorhage
* Sheck
Cilwstruction
Perforation
Peritonitis
Caastric cancer
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Signs and Symptoms

Epigasiric discomlort

Indigestion, cramping

Anorexin

Nausean, hematemesis, vomiting

Collec-ground emesis or melena il Gl bleeding present
: g

Cr
Restlessness

Pallor

Tachyeandia

Hypatension

& Abdominal distention, tenderness, and guarding
*  Normosctive wo hyperactive bowel sounds

& & & & 8 8 B

"

Diagnostic Test Results

o Ocenlt Bload wsis reveal blood in vomits or stools (o
Both) if the patient has gastric bleeding.

* Complete Mood count shows decreased hemoglobin level
and hematocrit.

L 1,_.:1 LS| b g:.:l.!!1 lesk 1% |;||::|x'|li1.'|:: for M. _||'.r_'r|’m'r

* Upper Gl endoscopy reveals gastritis when endoscopy is
performed within 24 hours of bleeding,

= Bropsy reveals inflammiary process.

Treatment

®  Elmimnation of the cuse

= Bland dict

& Amtacids, histamine antagonisis, proton paunp inhibiiors
Prostaglandins

Vivamin By

Antibiotics

Blood replacement

leed saline lavage, possibly with norepinephrne
Angiography with vasopressin

Surgery — vagotoany, pylovoplasty, partial or wotal gmetrectoamy

CLINICALTIP
Simply avoiding aspirin and spicy foods may
relieve gasiris.




ACUTE GASTRITIS

Fumdus of

Gastrodsophanesl juncion

Irdlammation
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P opilhlrlr known as heartbern, gasroesophageal reflux dis-
ease (GERD) refers o backllow of gasiric or duodenal

contents or bath inte the exaphags and past the LES, without

radiate o the chest or arms. [ commonly occurs in pregnant
ar abese persons, Lving down after a meal may also contribure

o retlux.,

Weak csophageal spl
Increased abdominal pressure, as in obesity or pregnancy
Hiaal hernia

Medications, such i morphine, mepeding, dizzepam, cal
cium channel blockers, anticholinengic agenis

* Alcohol. cigaretie smoke

*  Nasogaestric intulation for longer than 4 davs

*  Puloricsargery

Pathophysiclogy

Normally the LES mamitains enough pressure around the lower
end of the esophagus 1o close ivand prevent reflux, Tyvpically,
the kphillr.:u'r refaxes alter each swallow 1o allow fooed o the
stonache In GERD, the sphincter doesn’t remain closed (su-
ally dive 10 deficient LES pressure or pressure within the stom-

.Ii"l [0 1 8 I.'I."-'Iirl!_: 1 I.:".l !1T{"\1-Illr\'l ;I.!“I LS LR gt s i] conienis F]l“.\' i“‘l(:
the esophagus. The high acidit of the stomach contents causcs
p.l.:ﬂ and Irritation in the |,'1--:||ri:::1g::|-h .|||.|:1 .'\-I!:ii,l.l:ll'l;,' o |:||l_'1,-|-

ST MY O LT

COMPLICATIONS

*  Reflux exopliagins

* Esuphageal siriciure

» 'r~-||:-|:-.'|;_| al uleer

*  BReplicement of nornal squamous epitheliom
with eolurm ey 1.'|:i thelivim (Basrrent s svndrome)

= Ancmia

= Pubmoniary complications and reilux aspiration

Signs and Symptoms

* Burning epigasiic pain
l.'hl."ﬂ.. wsaally alter 2 1|u";l! iy wi:u,-li |:ri|:|{ lim\'n

. possibly radiating o arms andd
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&  Feeling of Huid accumulation m the throat withotit & sour
or hiller tase

a 1‘.!.'!\’14!’!)}.‘“!

*  Cliromic congh

¢ Laryngitis and morning hoarseness

* Wheezing

&  Aloses anel \.'l,‘llll'ti.li"“

Diagnostic Test Results

= Esophageal acidity test evaliates the competence of the LES
aned prm.'ii,h:s u||!i1_-|;'tiw._' mensure of reflux.

* Acid perfusion test confirms esophagitis and distinguishes i
from cardiac disorders.

*  Esophagoscopy allows visual examination of the lining af’
the esophagus (o reveal the extent of the dizsease and con-
firm pathelogic changes in mucosa
Barivwm swallow sdentifres liaial herm as the causs
Upper Gl series dewects hiatal hernin or ok problems,

o Esophageal manometry evaluates resting pressuse of the
l_.l",_‘:. ;||:|vr| 1|1.-:I1,-r|nir|::-h. HI}J'IiIII::li,'I' |:'|::|||ll|u'.l1'|:l-: {0

Treatment

- F'n_'rtul;'nt. small meals; svardance ol |:'.|l'||:|;._'_| JLst belore '_1".1'“!5;
1o beed

& Sating up during and afier meals; sleeping with head wl bwzed
clevated

= Increased Muid imake

= Amiacids, histamine-2 receplor antagonisis

*  Proton pump inhibitors

*  Smoking cessaion; reduction or cessation of alcohol intake

-

Hiatal hernia repair
Vagotomy or pyloroplasty

CLINICAL TIP

Advise paticnts with GERD w avoid foods that
irritate the LES, such as callfeine. mint, and
chocolate.




GASTROESOPHAGEAL REFLUX

Esophagits

Enosme
esophagitis

Esnphaneal stricturne

Acid reflux
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HEMORRHOIDS

emorrhoids are painful, swollen veins in the lower por-

tion of the rectum oF anus. They're very common, cspe-
cially dunng pregnancy and afier childbarth, They vesult from
increased rissure i the veins of the anoes, which cavses e
veins 1o bulge and expand, making them panfal, especally
while sitting.

AGE ALERT
Incidence of hemorrhoids 1= gencrally highess
between ages 2 and 540

Causes

*  Straining at defecation, constipation, low-fiber diet
* Pregnancy
* Obesity

* Prolonged sitting

*  Heparic disease. such as amebic abscesses or hepatitis
= Alcoholisin
Anorectal infections

Pathophysiology

Hemarrivaeds are vanicositics in the superior or inferior hemor-
rhizidal venous plexus. Dilation and enlargement of the plexus
af LEH £ rior hemorrhoidal veimz above the dentate line cause
mternal hemorrholds. Enlirgement of the plexus of inlerior
hemorrhobdal veins below the dentate line causes external

hemarrhoids, which may rodr wile Irom the recium.

Hemorrhoids result from activithes that increase intravenods
Pressune, cansimg clistention and cogorgement, Hemorrhoids
I severity,

are classified] ool

o .ltr--..'--::rj_ﬂr-' — ponfined to the anal canal
*  Secoid-dgoee — prolapse during suaining bot reduce

spontane sy
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& Third-ddegree — |;||u_11;|.pw anel |'¢1’[|.|i|’1! manual reduction alter
each bowel movement
*  Fourth-degree — irreducible

COMPLICATIONS
*  Local infection
* Blceding

® Ancmia

Signs and Symptoms

#  Brght red biood on ouside of the stool or on toilet dssee

* Tainless, intermitent bleeding during defecaton (imernal
hemorrhoids)

Anal itching, vague anal discomfort

Prolapse of receal mucoss

fain

Hard, tender lumips near anus

Diagnostic Test Results

*  Physical examination confirms external hoemorhonds.

*  Anoscopy shows internal hemorrhoids.

*  Flexible sigmoidoscopy reveals internal homorrhoids,

® Compleie bload count shows decreased hemoglobin level
and hematoerit

*  Fecal occult blood westing is posiive for blood in suoel.

Treatment

*  High-hber diet, increased fuoid intake, bulking agents

# Avoidance of prolonged sitting on the ioilet; avondlanee of
atraining

*  Local anesthetic agents, hydrocortisone eream, suppositorics

*  Warm sitz baths

¢ Injecuon sclerotherapy or rubber band ligation

® Hemorrhoidectomy



INTERNAL AND EXTERNAL HEMORRHOIDS

Trangversi cokan

Ascending colon

Haiusira

Tenia coll

Cetum =

Vermalpem ’ .
appendix — e Sigmeid

Recham —

Anus —

Extesmal anal /

sphancher muscles
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HEPATITIS

Nallfmf ﬁ.i?'.wl.l'ﬂ'j.i 1% {HK ymmanan of the liver thee u.-m'.'|1|:|.'
results from exposure o cerin chemicils or drags, Most
patients recover from this illness, although o few develop fulmi
nating hepatitis. hepatic Gilure, or circhosis,

Viral keprearitis 15 o common infection, resulti
destruction, necross, and atols Inomost §
cells eventually regenerate with linde or mo residual damage.
However, old age and serfous underhing disorders make com-
plications mure Iv. The prognosis is poor iF edema and
hepatic encephalopathy develop.

Causes
Nomviral

* Hepaotoxic chemicals, such as carbon tetrachloride, -
chlorecihvlene, vinyvl chioride

*  Hepatomoxic drugs, such as acetaminophien

*  Podsonous o

. vl chloride

* Infection by hepatitis virusA. B, G, D, E, and Goor usmsho
s transmissible virus

Pathophysiology

After exposure 1ooa hepatotoxin,. hepatic -cellular necrosis.
scirring, Ruplicr eoll hwperplasia, and infilicanion v mono-
nuclean phagocvies occur with varving severily, Aleohol,
anexin, and pre-existng liver discase exacerbate the elfccts
of sorne o,

sincluced hepatitis may begin with a hypersensitiv
ity reaction unigue 1o the individual. unlike toxic-hepatits,
which appears 1o alloct all cxposed people indiscriminateby.
ST weseallv mrsadlest after @ w5 weeks o t!11-|',1|_n'.

Hepatio damige is wsally similar in all tvpes of viral hepatitis,
el infury or necrosis varics:

The virus chuses hepatocvie injury and death. either bw
directly killing the cells or by actvatng inflammaiory ancd
immune reactions. The inllammato W ane immnane 1
i e, injure o desiroy hepatocvies by bsing the
or netghboring cells. Laer, direce antibody anack nst the
vital antigens causes further destnetion of the infecied coells,
Edema and swelling of the imersininm lead 1o collapse of cap-
illaries, decreased blood flow, tissue hyvpoxin, scarring, anid
il osis,

Tt exient of

I.li.'l::ll:l.\.
nfecied

COMPLICATIONS
* Chronic
Clironic active
Cirrhosis
Heparic failure and deah

Primar v hepaocellular carcinoms

s hieparitis
it
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Signs and Symptoms
manviral

& Anorexin, s, vomiing

L J |||1-|:|.i.1;1.'. dark urilu-. 1.'|.|.1I. coslored stool
®  Hepatomegaly

#  Possible abdominal pain

®  Pruritus

Viral, Prodromal Phase

= Easy fuigue, generalized malaise, anorexia, mild weight loss

Artlralgin, mvalgin
® Nausea, voamiting, changes in senses of taswe and smell
® Fever
* Right npper quadrant tenderness
&

Dark-colored urne, chv-colored siools

Viral, Icteric. Phase

= Jamelic
* Worsening of prodromal svmpioms
* Pruriins

= Abdominal |:|'.1'i||. or tenderness

Viral, Recovery Phase

*  Svinptoms subsicde and appenite reirns.

Diagnostic Test Results

- l'l{;‘l;l'.il.lli"‘ 1* |_:|-:||1,- .\l.u:h_.' il:ll:l:lliﬁg"\ stk
caasative:

s specilic o the
irus, establishing the wpe of hepaniis,

. e serum aspartaic aming
aminotransferase levels in
. : phosphatase level is hely inereased.

® Serum bilirubin level may remain hagh into late discase,

especilly in severe cases.

Prothromban time is prolonged (greater than 3 seconds laan-

wer than normal indicates severe liver damage).

&= White blood cell counts reveal transient newtropeni and
hmphopenia followed by lymphocviosis.

& Liver biopsy identifics underlying discase.

Treatment
Maonviral

* Lavage, catharsis; or hyperventilation, depending on the
route of exposure — as soon as possible alier cxposure

*  Acenviosteme as antidote (or acemminophen paisoning

= Corticosteroids

Viral
* Restio imize encrgy demands
L

ilcohol or other hepmotoxic drags

L utraticn il
* Spmdard

el Can el
nolabulin



_-Il.“I e ies

AlLCZH interferon CLENIM TIP o ;

il Viccination against hepatitis A and B provides

Liver transplanation immunity to these viruses before transmission
BECLTS,

NONVIRAL AND VIRAL HEPATITIS

Monviral hepatitis

Dark area
{necrotic Eed)

Viral hepatitis

Edema and sweliing
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HIATAL HERNIA

Himul hermia s a defect i the diaphragm that permits a
portion of the stomach o pass through the diaphog-
matic apening into the chest, Hial hernia is the most com-
maon problem of the diaphrmagm affecing the alimentary canal.
Treatment can prevent complications such s stangulbation of
ihe hernixted inmrathomcic portion of the stomach.

AGE ALERT
Hiagal hermins are commaon, cspecially in people
over age Sl

Causzas

= Esophageal carcinoma

Ryphascolioss

Tratima

Congenital diaphragm imallormations

= Aging. obesity, traama

Pathophysiology

Hernins typically result when an organ protrudes through an
sbuormal opening in the muscle wall of the cavity than sur-
ronels i In bl herngas, a portion of the stomach protrudes
threeugh the diaplicigm.,

-Iltlli_'l," !\1’::,1 lli' Irianil hl;rlli..'l Al OO *|i1’|.i!l;.".. |.b:||..:u.1u|l||.'|-
geal frolling), or mixed, which include features of both, In a
shiding hernia, both the stomach and the gasirocsophageal
junction slip up inti the chiest, o the gasomocsophageal junc-
mon i above the dinphragmatic hiatus. In paraesophageal her
nkra part ol the greater curvature of the stomach rolls through
the diaphragmatic defect.

COMPLICATIONS
” *  Castroesophagenl reflux
= *  Esophagitis and csophageal ulcers
Hemorhage
Bespiratory distress
t.‘li liT:lhll g EJIJ{"III]H Frlllil.
Escsphiageal striciure
Esaphageal mcarcesation
Caastric ulcer
Feritomnitis

* * F " 8 W
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Signs and Symptoms

* Heartburn | w4 hours alier eaung; agpravated by recline
ing, belching, or conditions ithal increase it lalominal
e

* Repurgitation or vomiting

#  Retrosternal or subsiernal chest pain (typically after mesls
or at bedime)

- Fl.'l.-l'lllg of Tullness afver ::alillg

& Fecling of breathlesmess or suffocaion

®  Chest pain rescmbling angina pectorns

* Dysphagia

Diagnostic Test Results

shapdiow behind the heart inoa

& Chest X-ray reveals an o
large hernia; lower lobe infiliraues with aspiration,

& Barium swallow with fMluorcscopy detects o Diaal Derniaand
diaphragmatic aboor malities.

¢  Endoscopy and biopsy results identify the mucosel junction
and the edge of the diaphragm indenting the csophagas;
dillferentiate gt herni, varices, and ather sanall pastnos
csophageal lesions; and rule ow malignant tnmors,

& Esophageal motility sindies reveal csophageal moior of
lower csophageal pressure abnormalities Teefore surgical
repair of the hernia.

#  pH sidies identily reflux of gastric contenis.

= Acid perfusion (Bernstein ) west idenifics esophageal reflox.

*  Blood chemisiry reveals decreased serum hemoglobin level
and hematoerit in paticnis with paracsophageal hevnda, i
1‘11,'\?:!].”“ [I'r?!ll Eﬁﬂl}h.iln{'ill I.IIL'I;'11HI.H!| i!\ I:I‘J'l,"gl:" [

#  Fecal ocoult blood test reveals presence of blood.

*  Analysis of gastric contents possibly shows the prescnce of
I,

Treatment

# Restrict activities that raise intra-abdominal  pressure
{coughing, staining, bending)

¢ Pharmacologic agenis: antiemetics, stonl softeners, cough
suppressan s, antacids, and cholinergics

* Proton pumip inhibilors

= Dier mealifications: small, frequent, Bland meals; nol cating
2 hours prior to lving down; weight-loss programs

#  Avobdance of foods that relax the lower esophageal sphine-
rer, such as caffeine, mint, and chocolate

L Sliluking CeaEnlia

® Surgical repair



STOMACH HERNIATION

Hedrialed partion of stomach
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HIRSCHSPRUNG'S DISEA

Himhsprlmg's disease, also called songenctal megacolon or
congenital agangplionic megaeslon, is a congenital disorder of
the lrge intestine, characterized by absence or marked redioe-
ton of parmsympathetic ganglion cells i the colorecial wall.
Hirschsprung’s disease appears o be a familial, congenital
defoct, occurning in 1 in 3,000 w1 in &000 ve births: IUs up o
seven times more comimon in males than i females (although
the aganghonic segment s psually shorter in males) and 15
most prevalent in whites, Total aganglionosis alfects bath sexes
cqually. Females with Hirschsprung's disease are ar higher risk
for having affected children. This disease usually cocxisis with
other congemtl anomalics, particularly trisomy 21 and sanoma-
lics of the unnary wract such as megaloureter.

CLINICAL TIF

Without prompt treaiment, an infant with colonic
ohsructon mav die within 24 hours from enteroco-
litis that leads 1o severe dionrrhea and hypovolemic
shock. With prompt treatment, prognosis is pood.

Causes

Familial congenital defect

Fathophysiology

In Hirschsprung’s discase. parmsympathetic ganglion cells in
the calorectl wall are absent or markedly redoced in number,
The aganghomc bowel sepment contracts without the recipro-
cal relaxation needed to |:rf-|u-] feces forwarel. flll]b.'lil'l:l:! inLes-
nal monlity causes severe, intractable constpation. Colonic
abstruction can epsue, dilating the bowel and occluding. sur-

rounding biood and Wwmphatic vessels. The cosuing mucosal
ederma, achemia, and infarction draw large amounts of fluid
ineo the bowel. cansing coplous wmounts of liquid stool.
Contmuoed infarction and desroction of the mucosa lesgd 1o

e o and wpeis

COMPLICATIONS
= MNumritional deficiencies
=  Enterncolitis

d *  Hyvpovolemic shock
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Signs and Symptoms

In Neonatas

= Failure 1o pass meconium within 24 1o 43 hours
L liill.:-ﬁl:l'llll,'d [4F] ﬁ.:(:ll 1.1‘:||!!|51.l.|$

= Constipation, overflow diarrhea

= Abdominal distention
*  Dehydration, feeding difficulties, failure 1o thrive

In Children

*  Intractable constipation

* Large prowberant abdomen, easily palpated fecal masses
* Whsped extremities {in severe casesh

*  Loss of subcutaneows tssue (in severe ciscs)

In Adulis {Rare)

& Abdominal distention
& Chronic intermitlent constipation

Complications of Hirschsprung's disease include bowel
per foration, elecirolyie imbalances, nuritiomal deliciencics,

enterocolits, hypovalemic shock, and sepsis,

Diagnostic Test Results

o Rectal biopsy confirms diagnosis by showing the absence of
ganglion cells.

o Barium encma, used in older infans, reveals a narcowed
serment of distal colon with a saw-toothed appearance and
a lunnelshaped segment above iu This confirms the diag:
nosis and assesses the extent of intestinal involvement.

o Rectal manometry detects filure of the internal anal
sphincier o relax and contract

o Upright plain abdominal ¥eravs show marked colonic
dlistention,

Treatment

Draily colonic lavage prior wo surgery
Temporary colosiomy or ileostomy
Corrective surgery

Antibiotics

* Genetie coumnseling

L



BOWEL DILATION IN HIRSCHSPRUNG'S DISEASE

Ascanding .

cofgn == L
| X

Cacum
{1l
sigmicid colon
Vermifpem
appendix

Aganghonic portion of colon

Chapler 9 = Gastrointestinel Disordars




HYPERLIPIDEMIA

H}'pccrlipidl:mia.. also. called hvperlipoprolainemia or lipid
disorder, oocurs when excess cholesierol, trighvecerides,
and lipoprotcins are presenn in the blood. The primary form
inchucdes ap beast five distines and inherited metabolic diso
Hyperlipidemin may il oconr secondary 1o other conditions
such as dinberes mellins 10 an inporomt sk fcwor in devel-
oping atherosclerosis and heart iliscase,

Causzes
Pri'l'-ﬁ", H._i- rHpopTolainamin

* Types | and HI ransmited as autozomal recessive traits
= Tyvpes 1L IV, and ¥ rransmitted as autosomal dominant trits

Secondary Hyperlipoproteinemia

Diaberes mellinis

Pancreatitis

Hypothyroidism

Renal disease

Dictary fat imake greater than 40% of ool calories; sau-
rated far intake greater than 10% of wial ealories; chioles-
teral intake greater than 300 me/d

=  Habimal excessive alcohol use

CHbesiny

& & & @

Pathophysiology

ance of body

Lipics help in the production of energy, maiin
retnperature, simthesis and repair of cell membrines, and: pro-
ducrion af stercid hormones. When hipid levels exceed what
the body requires; the excess lipids form occlusive atheroscle-
rotic plagues in bloed vessels, These plagues obstruct normal
bload flow. contribute o hvpertension, and slow or decrease
the transport of exygen to the heart and other body organs.

COMPLICATIONS
¢ Cormmry anery discase
*  Puancreaticis
—_—

*  Abvocardial infarction
»  Atheroselerosis

Signs and Symptoms

* Recorrent attacks of severe abdominal pain, wsoally pre-
coecled by fal itk
*  Malaise and anorexia

& Papular or erupiive santhomas over pressare poings and
extensor surfaces

*  Ophthalmoscapic examination revealing Hpemia retinalis
(reddish whine retinal vessels)

*  Abdommnal spasm, vigidiy, or rebound tendermess
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*  Hepaosplenomegaly, with lver or spleen wenderness
*  Fever may be present

Type il

= Hisory of premaure and aceelered coronary atherosclerosis

= Tendinows xanthomas on the Achilies’ wodon and wendons
al the hands and feet

Tuberous xanthomas, xanthelasma
Jl.l'.'l"l:lill! corneal arcus

AGE ALERT
Symproems of hyperlipidemia wypically develop in
])-C:E:illllz '.ngn:u Moo 30,

Type I

* Tubcrocruptive xan thoemas over clbzows and Ences
& Palmar xanthomas on the hands, particalaly the Gogertips
Type IV

& Obesity
= Manthomas mav e noted l;lu:rirtg exacerimtions

Wpa
= Abdominal pain associated with pancreatius
¥ 'flnlll F i||.ls. |1~|4|.I:'vr|. ({¥] !:lg':'ipllg'rill |||,'||.|:L:||:|'.'|1!|_'_.'

¢ Eruptive xunthomas on extensor surface of arms and legs
¢  Ophthalmoscopic examination revealing lipemia retinalis
*  Fepaosplenomegaly

Diagnostic Test Results

*  Serum lipid profiles show elevated levels of al cholesterol,
righcerides, very low=density lipoproteins, lowsdensity lipo-
proweins, or igh-densiy lipoproteins.

Treatment

* Weght reduction

*  Smoking cossation

*  Treatment of hyperenson, diabetes mellits, and other sec-
ondary conditions

= Asoidance of hormonal conuaceplives conaining estrogen

#  Resiriction of cholesterol and saraced animal fag intake

= Avoidince of aloohol

¢ Dhiet high in polyunsaturated Gis

*  Excroise and physical fiiness program

# Suins, bile acid resins, cholesteral absorpion mhibitors,
fibrates, o0 nicotinie acid

reation of an ileal bypass

vl sl




UNDERSTAMNDING HYPERLIPIDEMIA

Liver cell (sectioned)

Cholesterol transport in the blood
Cholestercl siorage in the Fuer

Lipoprolelns act as “fal shutiles,” iransporting cholestersl
theough the bioodsiream

Coated pits

WLDL Trawels theough the
bioodstream, attaching to
fhe lining of the capillaries
There, its fatty core of
chobesterol B dravn oul.

Capiliary ——

particie (IDL) that remains in
sheds: timy ke particles. of
(good chilestend),

LOL {bad cholesieral) remains II"-'U"Q
and. brangle back to the s 1o be e

Nede: Tod much
cholestenol reduces
the pumber of
lipoprobes recaplns
o the surface of the
fver cedl,

enous pathwa; Endopenous pathway
1Eru:le%a:ﬂmm'?neum£d} U:m&esb;r.%fmm oy the body]
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INGUINAL HERNIA

hernia occurs when part of an internal organ prodes

through an abonormal opening i the wall of the cavity
that surrownds it Mosi hernias ocour inthe abdominal cavity.
Altticnsgh many kineds of abdominal hernias are possible, ingui-
il herntas (also called rupdires) are most common. Inguinal
hernins may be direct or indirect. Indivect are more common;
they may develop at any age, are three Hmes more conmaon in
miles, and are especially prevalent m infants:

Causes

* Weak fascial margin of inlernal inguinal ring

* Weak fascual floor of mguinal canal

*  Weak abdominal muscles {caused by congenital malfornma-
O, KA, OF 3Eing)

*  Increascd intm-abdominal pressure (duc o heavy lifting,
pregnancy, obesity, or straind g

Pathophysiclogy

In an inguinal hernia, the large or small intestine, omentm,
(ol |!||;|d|"]¢|' |:|q‘ultl.lr|:|¢l il thie :illgl.l.i.lla] canal. T an radinedd fer
g abdominal viscera leave the abdomen throogh the inguinal
ring and follow the spermatic cord (in males) or round liga-
mient (in females): they emerge at the exiernal ring and exiend
down into the inguinal canal, often into the scrotm or :

In 2, direet dnguinal hernfa, instead of entéring the canal
throwgh the internal ring, the hernia passes through the pos-
tenior ingiinal will, protrides directly through the irmansverse
fascin of the canal (in an arca known as Hesselbach’™s triangle),
and comes ont ot the external ring.

Io an infant, @n inguinal hernin commondy coexists with
an undescended testicke or hvdrocele, In males, during the
Tith month of gestation, the testicle mormally descends inw
the serotum, preceded by the peritoneal sic, If the sac closes
improperiy; it leaves an opening through which the intestine
cam slip.

Hernias can be reduced (i die hernia can be manipulated
bpck oo place with: velative case), incarcerated (if the hernia
can't be reduced because adhesions have formed. obstructing
the imtestinnl flow), or steangubatee (part of the herniated
mrestme becomes wisted or edematons, seriously interfering
with normal oeod flow and perisialsish,

COMPLICATIONS

&  Hermial sirngulstion
= Intestinal abstruction
= Mecrosis

Signs and Symptoms

Reduead or lncarcerated Hamie

L l.ull‘lp over the herninted area; Jrrescut when the paticnt
stanels or stmins absemt when the PAtienL is in A supie
[rosinion

= Sharp, stesdy groin pain when tension s applicd o herni-
atesd conments; Gades when the herniais reduced
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Strangulated Hernia

& Severe pain

Partial Bowel Obstruction
Anorexin

Noaniting

Pain aned tenderness in groin

Irreducible niass
Driminished bowel sounds

" ¥ 8 B

Complete Bowel Obstruction

® Shock

& High fever

& Absent bowel sounds
e Bloody sioals

Diagnostic Test Resulis

®  Neray confivms suspected bowel obsireciion
- f:ul.ltlﬂl:h.- Talcrnel coniint reveals elevined white Blooed Ct‘”
count when bowel abstriction is prescid

CLINICALTIP

To detect a hernia in a male patieni:

* ask the patient toostand with his ipsilateral leg
slighily Nexed and his weight resiing on ihe
other leg

® insert an index finger inwo the lower parg of
the serotm aned invyginane the scrotal skin so
the finger can advance throngh the exiernal
inguinal rimg 1o the interinal ring

= el the patent o congh, If vou fecl pressure
against the fngertip, an indirect herni exisis
pressure felt agains the side of the finger indi-
cates that a direct hernia exists,

Treatment

Temporary Measures

& Recduction and a truss

Iminfants and Otheraise Healthy Adults

*  Herniorrhaphy or hernioplasty

Far Incarcerated or Mecrotic Hernia

Pomaalily boavel resection
Antibiotics

Parenteral Mol
Elecirolvie replicement
.'\ll;nlgl,'.kiq'ﬁ.



INDIRECT INGUINAL HERNIA
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Iumﬁtin'.d obsiriciion is the panial or complets Mockage of
the small- or brge-bowel lumen. Small-bowel obstruciaon s
far more comumon (9005 of paticms) and usually more serious.
Complets ohstroction o any part of the small or Loge bowel,
il untreated, can canse death within hounrs due 1o shook and

vascular eollapse. Infestingl obstruction is most likely 10 occur
alter abdominal surgery or in persons with congenital bowel
deformitics.

Causes

= Adhesions and strangulaced hernies usaally cusing small-
bowel obsrucnon: rge-bowel obstruction wpically due o

CFCINGmE
& Alechanical inmtestinal obstruction !'\l."hl:II.IHI.F_ Iroam loreign
bodies (fruin pis, gallstones, Or worms) of compression of

the bowel from innssuscoption. vobeulus of the sigmaoid or
CECUT, I, ar Ares)

* Nonmechanical obstrection resulting from physiclogic dis
mirbanees. such as paraltic ilens, clectrolvie imbalances,
[oxicity (uremin Or gen cd infecton), newrogenic
abnormalitics (spinel cord lesionsh, and thrombosis or
vmbolism of mesenteric vessels

Pathophysiclogy
Intestinal obstrecion occurs in three forms:

= Simple — Blockage prevents intesunal conienis from pass-
ing. with no other complications.

& Serrgrlaled — oo supply o part or all of the obstructed
section is cut off, in addivon o blockage of the lumen.

& Clo -ff,u}!,u'r.ll — Beth enpcds of 3 bowel section are occlisdecl, 150-
lating it from the yest ol the intestine,

The phwiclogical effects are similar in all three forms of
obatruction. When intestinal obstruction ocowrs, loid, gas, and
ar collger near the abstructon, Perisialsis increases lomporar-
ily us the bowel tries io force the contents 1h|u|Lg||. the absirie-
ooy, injuring intestinal mucosa and causing distenion a and
abeore the site of the obstruction, Distention Blocks the (low of
venoirs blood and hals normal absorptve processes: as o resal,
thie bowel wall becomes edematons and begins 1o secrete water,
soelinnmm, anel potssinm e Muid pooled mothe ileom,

Cibstruction in the small mestine resulis in metbolic alkalo-
sis from dehvdration and Joss of gastric hvdrochloric acid; lower
Bowel abstructiion canses shower debvdration and loss of intes-
vinald alkaline flurds, resalting in metabalic acidasis. Ultimarely,
et obsiruetion may lead weaschemia, necroses, amd death,

AGE ALERT
Waneh For ste-fluied bock ln_.'n{lluulr i aleler melulis
who remain recumbent for extended periods. In
thiis svidome, Muid collecs o the dependent
bawel Toops, Then, poristalsis is oo weak o push
el "uphill.” The resulting ohstoection prinurly
oecursin the Lrge bow
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COMPLICATIONS
Seplicemia
Secondary infection

U *  Perforation
-
[
-
= Metabolic acidlosis or alkalosis

Periwomnitis
L | h‘i:q;n'lﬂg:rnin 431" .w-pli:: shock

Signs and Symptoms
Partial Small-Bowel Obstruction

®  Colicky pain
e MNousea
*  Vomiting

* al distention

® Drowsiness

& litense thirst

Mlalaise

*  Abdomanal tenderness

*  Borborygmi

& Rebound tenderness (strangulation with ischemia)

Complete Small-Bowal Dbhstructon

v minutes and Listing for atout 1 hoon
nn il ]x.l.ili

*  Spasms every 3ou
L I".pig:lxh'it O |
*  Passigre of small amounts of mocns and blood from the sine

ol the ohsiruction
* Vomitus (may first contain gasiric juices, bile, and then
hinally bowel contents)

Large-Bowel Dbsiruction

* Comstipation

= Colicky .'Lbr!ull sl |.h.'|'|||

*  Cominuous hypogastric pain

& Dlasen

#  Daamsatic abdominal <)
the abdomen

L] F'm al VOIS

|:|liu|t watk 'visil:h: Bowwel 11)-D-|IS (%141

Diagnostic Test Rasults

*  X-ray confirms the dingnosis and reveals the presence and
TIocation of intestinal gas or fuid. Small-bowel obstruetion
shiows a charngeristc “siepladder” pattern.

= Barinm enema reveals a distended, aiehilled colon or a
closed loop of sigmoid with extreme distention (in signoid
vohvulus) in large-bowel obsiruction.

#  Sodivm, chlopide, and polassium levels are decreased die
1o Vot

= White Blood cell count is shightly elevated with necrosis,
periits, or steangulation.

& Sepum amylase level is increased, possibly from irritation of
the [REUIE TS h:r a bowe] 11}1}].1!.




Treatment *  Passage of & nasomastric wibe, followed by weighted Miller-
Abbaott or Cantor tibe for benwel dcmmprmm-. ﬁpﬂdl‘h
in small-bowel obstruction ' '

* Surgical resection with anasiomosis, colostomy, or ileastomy
in large-bowel ohsuruction i

#  Towl parenteral nuirition

s Correction of fluid and electrolyie imbalances
*  Decompression of the bowel (o prevent vomiting
* Treatment of shock and peritonitis

THREE CAUSES OF INTESTINAL OBSTRUCTION

Intussusception with invagination

The bowel k5 shortened by the involution of ona segment of the
berwwel imr anoaher,

Volvulus Inguiinal-hierhis
; Y Inbestineg, omentum, and ofher abdeminal contents pass
In most cases, the bowel huists courertiockwise. thirough the: hernia opening

Sigmoid colon
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IRRITABLE BOWEL SYNDRO

5o referved o s spastic colon or spastic cofitis, irritable

brewel S‘I.'I!Ilﬁmllil: (IBS) s marked by T ol Gl S
toms often related 1o siress, About 20% of paticnis never seek
medical amention for this benign condition that has no ana-
tomical abnormaliny or inflimmatory component. s twice as
COTUIMHOT B AWORRET s 10 e

AGE ALERT

IBS usunally begins between ages 30 and 30,

Causes

* Paychological stress (most common )
L Iugm.h.ﬂ:' irritanis |:1."Il\1-|-1'1.".. raw frunil, or w-g_vrl'.l.hh-s'l
*  Lactose intolerance

*  Abuse of laxouves

*  Hormonal changes (menstraation)

- ..-‘gl:h.'rg\.r 10 certin foods or 1|rugs

Pathophysiclogy

IBS appears 1o reflect motor disturbances of the entive colon m
response to stmuli. Some muscles of the small bowel are par-
ticularly sensitive o motor abnormalites and distention; oth-
Lerly sensitive to certain foods and dr WL, The

o e 11.:||'|:ir
patent may be hypersensitive to the hormones gastrin and cho-
lecysickinin. The pain of 1BS scems io be cansed by abnormally
sirong contractions of the intestinal smooth muscle as i reacis
o dhistention, irritants, or stress,

COMPLICATIONS
*  Dhverticulitis
=  Colon candel

- & Malnutrition
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Signs and Symptoms

* MNasen and vormnitin

o Crampy lower abdominal pain, occurring during the day
andl relieved by defecation or passage of Mas

= Pain that intensifies 1 1o 2 hours alter a meal

#  Constipation alternating with disrvhe, with one do

*  Passage of muces through the recium

#  Abdominal distention and bloating

RG]

Diagnostic Test Results

= Bariwm encma reveals colon spasm and wbular appear-
ance of descending colon without evidence of cancer and
diverticulosis

s Sigmoidoscopy or calonoscopy reveals spastic coniGuLons

hout evidence of colon cancer or inflammatory Trewezl

tlisease.

Treatment

L 5'[{'}\.1 I!:IH{'I'I]("HI MaEasures, II:H'J1I1|E!"_ coninscling o “lil‘l
anLianxiety agenes

- ;l'll.']'l t ..1|i1 114} iIII!‘I i.1'|'[ilif'ill!1.'l.' 1}‘]’ r'..ll.lﬂ 1FT :".I“!\

*  Application of heat to abdomen

#  Bulking agenits such as fiber supplements

= Antispasmodics

* Possibly, loperamide or alosetron

*  Bowel waining (if cause is chronic laxative abuse) 1o regain
mnscle control

# Antdepressant medications, such as seleclive serolonin
reuptake inhititors and wricvelic antidepressants




EFFECTS OF IRRITABLE BOWEL SYNDROME

Chapter 9 « Gastrointestinal Disorders 213




LIVER CANCER

Wer cancer, also koo as fammany oF sclastatic hefenfic car-

cinding, is 8 rare form of cincer in the United Staes, 1%
rapicdly Gaal, wsually within 6 months, from GEF hemorrhage,
progressive cachesia, liver failure, or metastisis,

AGE ALERT
Liver cancer is most prevalent in men (partcubrky
OVET A Gy, aned wreases with g,

It's common for patents with hepatomas
1o also have cirthosis. (Hepatomas arc 40 times
mare likely o develop in a cirthotie lver than in s
normel one. ) Whether cirrhosis is @ premn
state or alcohaol and malnutnton predispose the
Iver 1o develop hepatomas is stll unclear Other
risk fctors are exposure 1o the hepatiis © or hep-
astites Bovirns.

idence

CLINICAL TIP

The lver 15 one of the most common sites of
metastasiz from other primary cancers, particu-
K} |!| those of the eolon, rectiim, siomacl . |x
creas, esophagos. lung, breast, or melanonu, In
the United Siates, metasianic carcinoma is more
tham 20 imes more commaon than
noma and, after cirrhosis, s the )
death related 1o fiver discase. Liver
appesar as a solitry lesion, the irst sign of recur-

e sl H] f::mivl.'iu:n.

Causas

® Immediate catse unknown

®  Posaibly congenitl in children

*  Emvironmental cxposure (o carcinogens
* Androgens

. {!1.||-'h1|:ug|.u|l.

®  Clrrhosis

Pathophysiology

Moat primaeny liver tumors (80% ) originate in the parench
mial cells and nre ."rlll'lr.'l'- rirk A f]||.'|r posc el lialar L e [ TR TH |:|:|'|-
mary lswer-cell carcinoma), Pritnary tumors that originate im
the inmthepatic bile ducts ane known as chofangomas (chol-

angiocare inoma, cholangiocellulbr carcingma), Rarer tumors
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COMPLICATIONS
# Gl hemorrhage
* (Cachexin

I

Signs and Symptoms

*  Mass or enlargement in right upper quadcant
Tender, nodular liver on plpation

Severe epigastric or nght npper gquadcn pain
Bruit, hum, or rubbing sound i tamor is lirge
Weag hit loss, weakness, anorexia, [ever

& Dependent edema

= Asciles

& II'.11||.||:|1'I'1'

Diagnostic Test Results

¢ Meedle oF apen |riu||~q.' of the iver confivms cell wpe.

Blood chemistry reveals clevatcd serum clotanicaoxalosceiie

transaminase, serum gl -pyruvic transaminase, alko-

line phosphatise, bctc debvdrogenase, and bilivabin, inds-
cating abnormal liver function,

* Alphadewsprotein levels are elevied.

®  Chest X-ray reveals possible meastass,

& Liver scan shows illing delecis.

#  Scrum clectrolyie studics reveal hypernatremi hyper-

EEE ST ];Lhunl.l:urj.' stuclies revesl h}-l;lu'_.;'}'ct!lllin.

ocytosis, or hypocholesterolemia.

Treatment

# Reseotion il cancer is in carly stage; few hepatic tumors are
rescotable.

* o for o small subset of patients

L 5

*  Radiation therapy, chemaotherapy

= Controlling sigos and sympioms of encephalopathy
& Caring for imnshepatic catheters

® Hospice




COMMON SITES OF LIVER CANCER

Metastatic
CANCEr
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LIVER FAILURE

ny liver discase can end in organ failure. The liver pers

forms more than 100 separate functions in the body,
When it fails, a complex sindrome involving the impaicment
of many dilferent organs and body functions ensues, The only
cure for liver filure is liver ransplannion,

Causes

* Viral or nonviral hepatits
*  Cirrhosis

*  Liver cancer

Pathophvsiology

Manifestations of liver Gilure include hepatic encephalopa
and hepaorenal syndrome.

Hepatic encephalopati, a sct of central nervous sysiem dis-
orders, resulis when the liver can no longer detoxify the
blood. Liver dvsfunction and collmeral vessels thar shane
Blood arcund the liver 1o the sysiemic circulation permit tox-
ina sibzorbed from the Gl wact o circulne freely 1o the brain.
Ammonia, o byproduct of protem metabolism, is one of the
i toxins causing hepatic encephalopathy. The normal Bver
transforms ammaonis (o urea, which the Kidnevs excrete, When
the liver fails, ammonia is delivered to the bmain. Shori-chain
fanty wcids, serotonin, rypoophan. and false nearowransminers
may also accomelate in the blood and contribuie o Ill:‘l;li,ll.ll'
encephalopathy.

Hegertorenal syrdrome 15 renal failure concurrent with liver
thisease, The kidneys appeat 1o be normal bt abruptly cease
unctoning. Blood volume expands, hydrogen ions accumn-
Lite, el electrolve disturbances ensue. IUCs most common in
paticits with alcoholic cirrhosis or iminatiog hepatitis. The

v

cause may be the -I{'{"u“-llll-tr“l-“ll of 1-_.5“'1.1-;l|.|i'\'l‘ sulsiances 'Ih'll
canse inappropriate constriction of renal arncricles, leading w
decreased glomerular Aluaton and olipuia The visoconstric-
tion may b be o compensatory response 1o portal hypertens
son and the pooling of blood m the splenic circulation.

COMPLICATIONS

' ® Coma

Death

Signs and Symptoms

*  Joundice
Abdonninal pain ar tenderness
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*  Nausen, anorexin, weight loss
& Fetor hepaticus

Fatigue

Prur

5

Splenomegaly

Ascites, peripheral edema

Varices of csophagus, rectum, abddominal wall

Blecding endencies from thrombocytopenia (secondary 1o
blowxd accumulbiation in the spleen), prolonged ]'.IrnH'll'DIIP
bin e {frum the imp;in_u:l. Prr_al:hln'l:iu:n of (‘ﬂ.‘lgll];ﬂiull. [ac-
1ors), petechise

#  Amenorrhea, gynecomastia

- & B & s 8 &

Complications of liver failure include varicesl bleeding, Gl
I.l.'l'll.ﬂl'l.l'l.ilgﬂ, LG, 'ﬂ“(t ILEIIIII.

Diagnostic Test Results

#  Liver fuinction tests reveal elevated levels of sspar (e amino-
wransleras e aminotransferase, alkiline phosphiatse,
andd Bilirnlan,

# Blood suudies reveal anemia, impaired ved bleod cell pro-
duction, clevated bleeding and clowing times, low blood

L\d'\l.l SCTL Aniim |l||-i:l I'."\IIJ.'I.‘u

glucose levels, and ine
¢ Urine analysis reveals increased urne osmolanity.

Treatment

Ll |.'i1.'|:::|' lr.!:lupf:llﬂnl:iu:l'l

¢ Low-prodein., high-carbohvdrate dict
®  Lacwulose

For Ascites

® Salt restriction, potassinm-sparing diuretics; potassium
supplements

*  Elmminating alcohol intake

*  Paracentesis, shunt placement

For Portal Hypertension

# Shum placement between the poral vein and another sys-

LeImie Vel
For Vanceal Bleading

*  Vasoconstrictor drugs
Bialloon I:Lrnp::n:uh'
Surgery

Vimin K

- & &



SIGNS OF LIVER FAILURE

Coma

Jaurdiice

SpideT nevi
Pecioral alopecia
Gynecomastia
Liver danthos W
Distention of abdaminal
veins
Ascies
Paimar erythema
Testicular strophy
Adered hair disbibution Bk

Hemesthagic ierdency

Ankip edemia
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ORAL CANCER

ral cancer can ocour anywhiere in the mouth or threa

but more than likely begins in the floor of the mouth,
This ineludes the front iwoethireds of the wngue, the uppes
lowser gums, the lining insice the chieeks and lips, the botom of
the mouth under the wngoe, the bony wp of e month, and
the sl ares behind the sasdom teeth.

More than 54000 Americans are dingnosed with oral or
pharsngeal cancer cach vear. The dea ate for oral cancer is
Iigher than that of other cancers becase i°s hard w discover
0or d:i.a.l.,rnn.-ur:. {'X.ld!l'll‘uﬂlihl.', i's 1FII1:I.' discovered when the cancer
lias metastsized o another lecaion, most likely the lrmph
noles of the neck. Men are affected twice as oficn as women,
particubardy men older than age 440,

Causes

®  Tolicoo wse I:.\l:nl::llti.tig and smokeless)

= Alcohol use

Powr dental and oral hvgiene

Chronic irritation from rough weth or fillings and dentures
Infection with human ih‘l.':li“ﬂ:lﬁ:l.‘\'.irlls

Pathophysiclogy

Most oral cancers arc causcd by squamouns cell carcinoma,
ﬁll.lllltl'ﬂ'ﬂ- I.-I."tt\ III.!I'ITh'IH'\ rlll me t1'|t' |i:||ir|g I:Jl lh.l' |.||ll||1h .'|||.II
throat. Sguamouns coll carcinoma begins as a collection of
abnormal squamons cells.

Tobaceo and other causative agents-damage the lining of
thie oral cavitv. The cells in this Byer must grow more rpidly to
repair the damnge cansed by tobaccoand other comsative agents.
The more often cells ieed o divide, the more chances there sue
for them womake mistakes when copying their deoxyribonucleic

Z1B. Partll = Disorgars

acidd (DMNA), which may increase their chances of becoming
CANCETons,

Many of the che Is found in tobacco ean directly dam-
age DNAL This direct damage o DNA can canse ceriain genes,
such s those responsible for (starting or stopping cell growth],
o malfunction. As the abnormal cells begin o build wp, @

o is formed.

COMPLICATIONS
& Disfigiremert |
= Metasiasis

Signs and Symptoms

& Painless, usually small and pale-colored skin lesion, lump,
or ulcer on the tongue. lip, or mouih area (but may be dark
or discolored)

® Possible deep, hardsedyed crack in thie ssiec

. Hlllllitlg sensation or pam when the mmor is pehaneed

= Difliciiley swisllowing

= Abnormal tasie

Diagnostic Test Results

- II.H:I'IEIII' 1 LT |!|il::l|2|h!|' confirims the [Fresene al cancerous
tissne,

Treatment

& Surgical excision of the tumor
@ Radiatuon therapy
= Chemothesapy




CANCER OF THE TONGUE
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PANCREATIC CANCER

ancrealic cancer ix the fourth 1 i canse of cancer o
in the United Stes, It occurs more frequenty in
than whites. It oecnrs primarily in the head of the .I.:ll'H,.II
prigresses (o death withing 1 year of diagnosis. Rarer mmors
those of the body and tail of the pancreas and ister cell tomors.

AGE ALERT
The incidence of pancreatic cancer increases with
age. peaking bemween fges Bl and 70,

Causes

* Inhalation or absorprion of carcinogens, which are excreted
kv the pancreas

= Climaretie smoke

* Food additives

* Industrial chemicals, such as bet

dine, and ure:

aphihalene, beni-

it (e be

nily or personal history of chronic pancre;
=arhe manilestation of diseasc)

*  [abetes mellitoas (may be early manfestaton of discase)

#  Chronie aleohol abuose

*  Family history of pancreatic cancer

& Obesiny

®  Dict rich in fat and prodein

Pathophysiclogy

Mo ]n.l.lh‘rl.'.‘tl!iq' o s are adenocarcinomat et arse mothe
head of the pancreas. The two main tssue tvpes are ovlinder
cell and Ruge, By granular cell mmors, Cancers of the pan-

crcas progress insidioushe and most have meastasized belore
dhingnosis, Cancer cells may invacde the stomach, duodenum,
major blood vessels, bile duct, colon, spleen, and Kidacy, as well
as the hanph ' nodes.

COMPLICATIONS

& Malalwson Fjliuu ol el
Type 1 dinbetes mellitus
Liver ane Gl problems

Signs and Symptoms

& Weight loss, anorexia, Liigue
= Prarius, skin lesions (osually on the legs)
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. H'!'|:It'l’;l.‘:|}'{'t.'1l:l!".'|, glurl::lm intolermnce
*  Recwrrent thrombophiebitis
# Clay-colored swools

Diagnostic Test Results

#  Laparotomy with biopsy confirms cell type.

Ulirazound identifics location of mass.

= Angiography reveals vascular supply of the tmion

= Endoscopic retrograde cholangiopancreatography viswal-
lZEs Emor area.

¢ Computed wimography scan and magneiic resamnce (RS
ing idemtify wmor location and size

*  Serum Eborory tests reveal inereased serumn livokbn serom
anmnylasey, saned serum lipase,

#  Prothrombin fime 15 prolonged.

* Elevations of aspariate aminetsusiorse and alaning i
o ferase indicare necrosis of liver cells,

* Marked clevation of alkaline phosphatse indicates Tnliary
byt roet o,

* Pl v imimuncassy shows measurablo serm insm-
lim in the presence of islew cell tumors.

#  Hemoglobin and hematacrit levels may show iild anemia.

or hyperglycemia,

- F'.u-lEng |r|m:u:|g]||c4 e reveals Il:r[u pglq.'n: & |

Treatment

* Seldom successful becanse disease 15 wsually metastatic at
1!i;t|‘::11mis

¢ Surgery including toial pancreatcetomy, cholecysiojejus
nosiemy, choledochoduodenosiomy, choledochojejunes-
tomy, pancrestodusdeneciomy or Whipple's procedure,

ary sten

radiation therapy and chemotherapy
* Analpesics

= Antibiotics

. CTEIcs

= Antacils

& Diuretics

*= Insulin

& Pancreatic enzyimes




PANCREATIC ADENOCARCINOMA
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PANCREATITIS

COMPLICATIONS

P ancreatitis. inflmmation of the pancreas, ocours in acune
anel chronic forms and nuw be e 1o ed W, NCCrOsis, o

hemorthage. In men. this discase is commo 3 . ' = Dnbciesmeliius
alcohiolism, twanma, or peptic o ® Respiraiory
sis. In women, s associated with biliary tract discase and has ‘ : ST
a oo prognosis. Mortality in prancreatitis with necrosis and B ;’I ’lcf_rlf"1_51 "}
hemorthage is is high as 605, i p::::::::::_- :“’:‘{‘“
Causes Signs and Symptoms
*  Bilidry tract discase #  Epigasiric pain
*  Alcoholism s Mottled sFm
#  Abnormal organ structere . _F!”H'"" “[ "
* Mewmbolie or endocrine disorders, such as high chalesteral e el 1 _
levels or overactive throid . lx-l'1 pleural elfusion
*  Pancrealic cvsts or fumors = ]il IIL“ ““I:k:u y
T e ne
*  Blune vrauma, surgical iraunn e B
* Drugs such as glucocorticoids, sulfonamides, thinzides, 2 .{:"1.11'I|.i\.m!.:|1
hormonal contraceptives, nonstcroidal anti-inflamma- : ;:t'::r:r;:l;f”
gk * In a severe auack: persistent vomiting. abdominal Hi

hidney failure or ransplantanon
F.il-l'lr:l"-f"l:l!)ii ERATTITAEON ::l!'lrih,- 1:||:|l, i sincd pAancrens
* [nfection

tion, diminished howel activiy, crackles an lung hases, left
plenral effusion

Dizgnostic Test Results

Path uphysiurugy = Serum amykse and lipase levels are clevared.

¢ Blocd and wrine glocose tests reveal transient glucose in
urine and hyperglvcemia. In chronic pancreatitis, serim
R]lli ase levels may s trm 5i1.'r'|I]:.' elevared.
White blood cell count is elevated.
Serum bilirubin levels arc clevated in both acute. and
chronie pancreatitis.

= Blood calcium levels may be decreased.

# Sioal analysis shows elevated lipid and tryp
chronic pancreatitis.

reatitis oconrs in two forms: cdemarous (interstital)
iIIII:] T I(IlI..'.I'II:h". .|r'.|'.|ld RO |:IIIJ'II: e I1iti'\ NSRS ”1Ii|l ACTLTIRE=
lation and swelling. Neomrzing panereatitis couses cell death
anned tssue damage. In bolh (ypes, inappropriale activation of

CILIVINICS ClAsTS |i'|-"-l.il' 1|.il:|:|1a'l.'.:1.'.

Acule part

wormally, the acind in the PANCIeNs secrele CnIyimes i oan

inactive form. Two theones sugpest why enzymes hecome pre-

n levels in
maturely activated:

= A oxic agent such as alcohol may aler the way the pan- = Abdominal and chest Xerays derect pleural effusions sind
creas secreles enannies, Alcohol probably increases pancre- dillerentiate pancreatitis from diseases that cause simikan
atic secretion, alters the metbolism of the scinar cells, and sympHoms; may detect pancreatic caleuli,

CHCOEThR s el obstriaction by CELIBETEE [!I:HII.H'.'I.!'ii.' RECTE- - [:l::l:|:|:||'r|.|l1.-|:| I:::l:q'pgl;l.ph\lr scan and L|I[ramnngmp|:}' sl'lﬂ'l-\.'
LTy Proteins o precipite. enlarged pancreas with oysis and psendocysis.

& Awetadigestion iy ocour when duodenal contenis contaning #  Endozcopic retrograde t"mlmlgiupilncn:alogmpl:]r tdenti-
actvated enpvmes -refiux inw the pancreatc duct, activals fies ductal svstem abnormalities, such as cal Allon or
ing athier enevimes amiel setting up o cvele ol more pancreatic stmcteres, and helps differenuate pancreatitis from other
1I,||;|.,1?_||g-. dizorders such as [lfliln'rml.l.'lv: CANCET
Iei chiresnide 1;;||||_||_-.|1_i.|i-._ IJ:"['\I-E'-\.‘II:!II! ind larmmstion F“llil.l.i('l:" Treatmant

irreversible changes in the sruciure and function of the pa- Nothing by moutl; LY. foids, protein, and elecirolyies

creas, b sometimes ollows an episode of aGcouie pancrestins, R LT i .nl'Lls.imli.

Protein precipitates block the pancreatic :1.::.| '_1:|||:|- cavenilly *  Nasogasiric suclioning

hanelen o o I changres bead o Jrlillrh!l*. andd e il dication sich as LV, morphine

phiv of the ghuds, Growihs called 1’“"""““"? et ".”h”" [EnELE: *  Anticids, histimine antgonists

atie erevimes and e debris. An abscess tesolis i prenidocysts T

bocoime infocicel, : . = Amicholinergics
I pancreaninis damages the islets of Langethans. :imh:'!:'\ »insnlin

miellities sy gesult, Sndden severe pancrcatins ciises nissive » Surgical dainage

emorthage and wial destruction of the pancreas, manifested = Supplemental oxvgen, mechanical ventilation

as dliabetic acidosis, shock, or comn, = Lagarcucmy if hiliary trmet obstouction canses aoute panoretits
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NECROTIZING PANCREATITIS

Pysanc: sphincher

Aicessary
pancroais

gt — |

Comimon
bile duct —— 1

Duodenal ¥
papilia — Ry

Dundenum

Cinguksr fodd
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PERITONITIS

eritonitis 15 an scnte or chronie intlammation of the penio-

neum. the membrane that lines the abdominal caviey ad
covers the visceral organs. Inflammation may extend through-
ol the peritomeum or be localized as an abscess, Perilonitis
n‘ln“nnnh' {!m;u-:lu'.- :il'll-rs.l:iu:li 11'|ul'i|il}' anl Calises i Eesianal
distention with gas. With antibiotics, mortality is now 105, quud
it's vl due o bowel obstruction.

Causes

& Chronic liver disease

& Renal failure

Appendicitis, diverticulits

Chronie lver discase

Renal failure

Peptic ulcern, ulcerative colitis

Nolvalus, stranguliated obstruction
Abdominal neoplasm

Peneiraing wrawnma, such as i stab wound
Rupiure of a Gllopamn ke or the bladder
Perloration of a gasiric ulcer

Released pancreatic enevmes

® & & & B &8 8 8

Pathophysiology

Alfiough the Gl owract normally contains bacteria. the perito-
peam is sierile, When bacteria or chemical irritants mvade the
peritoneum due oo mlfammaton and perforation of the Gl
Erstck, |u'r5441|!|'iliu 15 the resiill. .-"n.t'Lh::l'll.tI:lh'l:] {Huaicls t'iirll-li:l!lil'lb'_
protein and electrolvies make the transparent pertoneum
opseque, red, inflamed, and cdemaions, Becavse the penioncal
CAVILY B8 S0 resistant 1o contamination, infection is commonily

Tocalized as an abicess,

COMPLICATIONS
= Absccss
- R:']Jti: ek

* *  Bespiralory compronmise
-

HE"I'\.I.'1 I.l"‘:‘ll'"(lil:ll:l
L] .'.irlul:'l.
Signs and Symptoms

L] Htilkluln, seveie, and dilTuce abdominal Ihl.iil thiit tenls 1o
imeensify and localize in the arcaof the underlving disonder,

such s right lower gquasdiant in appendicins
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¢ Acutely wender. disiended. rigid abdomen: rebound
tenderness

®  Pallor excessive swealing, cold skin

& Absentor diminished bowel sounds

- H.tum'u, 1.'l::|:||:ili||g. '.11:-||11n||1i.|r.1] r.igil;l'll}-

= Signs and symproms of dehydration (olig
swollen tomgeee, and pinched skin)

* Tempermure of TO3F {35.4°C) or higher

®  Shoulder pain

& Hypotension

*=  Tachycarclin

= Clowdy peritoneal dialvsis Hoid

a, thiarst, dry

CLIMICAL TIP

Abdominal distention and resuliing upward
displacement of the diaphoigmn may decrease
I'I;'S])ir:ﬂll::lr:l' {'ill]ill’i‘:l'. Ir!fl?il.:l“'\. lII.L' 1P.I|I1.'l“ 'M'ith
peritonitis tends o breathe shallowly dod move

as lintle as possible o manimice pain. He my lic:
on his back, with Enees fesed, wo relax abdominal
muscles,

Diagnostic Test Results

& Abdomingl Xeray shows edematous and gaseous distention
of the small and large bowel or in the cise of visceral organ
perloration, air lving under the diaphragm.

& Chyest .‘{d:q.' shomvs elevation of the i|i.|.[:l||:|'.|.j.1|:||.

*  Blood studies show leukocviosis,

*  Paracentesis reveals bacteria, exudate, blood, pus, orurine.

& Laparotomy identifies the underying cause,

Treatment
Emergancy Treatment

= Nothing v mouth — o slow peristalsis and prevent
perlomtion
= Masogasiric intubation
= Antibiotics, based on mfectng orgamsm
Analgesics
Farenteral fuids and electralvies
When peritonitis results from perforation, surgery shouled be

performed as soon as possible to eliminate the source of infec-
o by evacwaing the spilled contents and inserang diains.



GENERALIZED PERITONITIS
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PYLORIC STENOSIS

soric stenosis = 2 narrowing of the pyloms — the outlet

from the stomach o the small intestine, The incidence of
p‘_rlnri-c stenesisis approximately 2w 3 of every 1,000 infnes. I
oceurs more fregquently in whites.

AGE ALERT

Pvloric stenosis primarily eccurs in infants. I
GoCUrs more commonhe i bovs than in girls and
is rare i patients older than age 6 months.

Causes

Unknown, possibiy related 1o genetic fictors

Pathophysiclogy

Pylioric stenosis is canscd by hvpertrophy and hvperplasia of the
circular and longitiudinal muscles of the pylorus, When the
sphincter muscles thicken. they become inelastic and this leacds
1o a narrowing of the opening. The pyloric canal becomes
lengthened and the whole pylorus becomes thickened, The
mucos usualhe is edematons and thickened. The exura perisial-
tic effort needed to empty stomach contents into the small
intestine leads 1o bvperirophied muscle overs of the stomach.

COMPLICATIONS
U *  Dehvelration
*  Elecirolvie imbalince

B ¢ e

Signs and Symptoms

* Nominng, mild inigally and then becoming projecile
* In infanis: appearing hangry mast of the time
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& Dizirrhea

® Debydration (poor skin wrgor, depressed fontanels, drey
mucous membranes, decreased waning)

*  Failure 1o gain weight or weight los

*  Dyspepsia

= Aludominal pain

= Abdominal CnRion

#  Visible gasiric peristalsis

*  Firmy, nontender, and mobile 1w 2 em hard moss, known as
an oliw, present in the midepigastrium w e oght of midline:
best palpated after the infant has vomited and when calim

& Diminished stools

®  Lethargy

Diagnostic Test Results

#  Barmm Xeray reveals a distended stomach and marmowed
and clongatcd prlorus,

& Ulrrasound shows thickened muscles of the pylos s,

*  Chemistry pancl often reveals hypochiboremia, bvpokalemia,
and mewabolic alkalosis. Hypernarembs o hyponatremia
may il e presemt,

Treatment

LV, flueds

Correction of eleciralyie abnormalities

SUrgery

Mothing by mouth before surgery: small frequent fecdings
alier surgery

8 @



UNDERSTANDING PYLORIC STENOSIS

Chapter 8 = Gastrointestinal Disorders 227



ULCERATIVE COLITIS

leerative colitis is & continnons inflanmatory discase th
affedts the mucosa of the colow and recoom. )
begins in the recm and sigmoid colon and commaonly exiends
upward into the entive colon, rarely aflfecting the small intes-
ting, except for the terminal ileam. Ulcermtive colitis produces

ranges from a mild. toc
that may canse a perforated colon, progres

g 1o potenally
onis and oxemin The discase oveles between. exac-

fatal pe
erbation and remission.

AGE ALERT

Ulceranve colitis ocours primarily in voumg adults,
[ v women. Onset of SVIMPIOIMS scems (o
peak between ages 15 and 30 and between ages
S5 amed 635,

Causes

* LUnknown

= Alay be related to abnormal immune response 1o [ood o
bacteria such ax £ ool

& Heredio

Pathophysiology

Ulcerative colitis uspally begins as inflammation the base
of the mucosal Lwver of the large intestine. The calon’s muco-
E surface becomes dark, red, and velvew, Inflamm
ez 10 erosions that coalesce and form ulcers. The mucosi
becomes diffusely uleerated, with hemorrhage, conges-
tiin, codema, and exudative inflammation. Abscesses in the

mucosa drain purulent pus, become necroiic, and ulceraie.
Sloughing causes bloody. mucus-filled s1ools. As abscesses
heal, scarming and thickening. may appear in the bowel’s
inner muscle laver, As granulation tissue replaces the muscle
laver, the colon narvows, shortens, and loses iis characieristic
pouches Chiatal [olds).

COMPLICATIONS
' & Nutritional deficiencies
*  Anal fistula, abscess, and fissure

# Colon cancer

Perfinated colon

*  Hemorthage and toxic megacolon
*  Liver cisease

. Arthrins

.

Coggnlition defects

& Ervihema nodosum of the Bice and arms
«  Nlveinis

* Pericholangins, sclerosing chobangins
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Cirrhiosis
Cholangiocarcinoniy
Ankylosing spondylitis
Loss of musclhe mass

& & 8 &

Signs and Symptoms

* Weight loss

#  Foulsmelling stools

*  Recurrent Boody diarrhes, often containing pus and muacous
{ hallmark sign)

o Abdominal cramping, fecal wngency

& Weakness

Diagnostic Test Results

* Sigmoidoscopy confirms rectal invalvement, specifically
mucosal riability and fatening and thick. infammatory
exuidate.

* Colonoscopy reveals ox
and |'l$1.1||1.|.1.'|n!:||::|]}'|:|$ {|'m'| iH.'I'EH'I I EE ]
active signs and symprams),

#  Biopsy with colonoscopy shows areas of inllmmaton.
Barium enema reveals extent of the disease, detects com-
phications, and idenufies cancer (not performed when the

as active signs and symploms),

= Swool specimen analysis reveals blood, |
e elisease-cansing orynisms,
* Serum poiassiom, magnesium. and albumin levels are

e Srcils.

L of the disease, 51
vhen the patient has

- and mouecies bul

dleerensed.
= White biood cell count is decreased.
= Hemoglobin level is decreased.
Prothrombin time is prolonged.
#  Elevated ervihrocyie sedimentation rawe correlates with

severity of the antack.
tal Xeray may reveal loss of hawstration, mucosal
and absence of formed stool i the diseased bowel.

Treatmeant

Cortcotropin and adrenal corticosteroids
Sullasalazine

Iron supplements
Liguic nutritional supplements

B ]

For Severa Disease

#  Toal parenicral nuirition and nothing by mouth
e LA, (luids
= Prociecoleciomy with ileostomy




Cetiim —

Viermilcem
appendi

MUCOSAL CHANGES IN ULCERATIVE COLITIS

External anal
sphincher muscles <

Inflammation
and uiceration
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leers, circumscribed lesions in the mucosal membrane

extending below the epitheliuvm, con develop in the
lower esophagus, stomach, pylorus, ducdenum, or jejunm,
Although crosions are ofien referred to as ulcers, crosions are
Breaks in the mucosal membrancs due don’n extend below the
epithelium, Ulcers may be acute or chronic in natore, Acute
ulcers are usually multiple and superficial. Chronic ulcers are
identilied by scar tissue at their base,

AGE ALERT

Caastric uloers are most common in middle-age
and elderly men, especially in chronic users of
nonsteroidal anti-inflammatory drugs (NSAIDs),
albed lhl::ll, i toheco.

Causes

. ltfﬁrln: infection

NSAID:

Inadequate protecion of mucous membrane
Parthologic vperscereiory disorders

& Blood tvpe (gasiric ulcers and vpe A: duodenal ulcers s
i e

* {nher genetic Rctors

*  Exposure o irritants, sach as alcohol, coflee. tobacco

o Emotonigl stresa

®*  Phyvsical trauma and normal aging

Pathophysiclogy

Ulceration siems from inhibiton of prostaglandin symihe-
six, incrcmsed gastric acid and popsin scorction. reduced gas-
iric mucosal blood low, or decreased ovioprotective mucus
productiog,

Although the stomach contains acidic secretions thay can
dligest subspinces, inwinsic defenses protect the ghsiric muco-
sl membrine from mjury. A thick, tenacious yver of gastric
miticis protects the stomach from anoedigestion. mechanical
winclins prowide anotber

wranarnie, andd chemical trma. Prostg
timie of defense, Gasirie ulcers may be a result of destruction of
the mncosal arrier,

The dutdenum is protected rom aleermton by the Tuncion
of Brunner's glands: These glands produce a viscid, mucoid.
alkaline secretion that nentralizes the acid chyme. Duodenal
alcers appear i resalt from excessive acid production i the

ducdenum,

. j'l:_\fl'lh' relense o toxin that destrons the g'.ﬂ-ir'll: il dluodde-
nal mueosa, reducing the epithelivm's resistance v acid diges-
iy aueel consingg gastritis and alcer disese,

COMPLICATIONS

& Gl hemorrlinge

* Hypovolemic shock

* Perforation

*  Penetraiion toamtaehed soociores
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Signs and Symptoms
Gastric Ulcer

*  Recontweight loss or loss of appetite
= Pain that worsens with cating

o Woreen and anorexia

= Pallor

*  Epigasinic tenderness

*  Hyperactive bowel sounds

Duodenal Ulcer

= Epigastric pain that’s gnawing, sharp and burning, or dull;
similar 1o hunger

= Pain relicved by food or antacids. bun nsually recurring 2 o
4 hours aflter ingestion

= Weight gain

= Pallen

®  Epigasiric tenderness

= Hyperactive bowel sounds

CLIMICAL TIP

Complications may. occur amd include hemons
:|'||:||_,9:. shiock, g:lhl1'i1 perion Wi, aneel Hil“ll'-ll: GRil-
le abstruction,

Diagnostic Test Results

¢ Barium swallow or npper GI and small:bowel serics reveal
the presence of the ulcer,

& Esophagogsiroduodenoscopy canfirms the presence of an

ulcer and permits cytologic sindics and biopsy to rule our

£l ;.l_l.'qlm:r' O CHncer

Upper G1 wract X-rays reveal mucosal abnormalities,

Stool analysis derects cocult blood.

White blood cell count is elevated.

Crsirie secretony studies show hyperchlorhydria.

#  Lirea breath wese resulis veflect actuvity of AL ydor.

Treatment

& Physical and emotional rest

= For M, poler infection: wetracyveline, metronidazole, or olars
ithromyeing ranitidine, bismuth civate, bismuth salicylane,
o proton pump inhibior

* Misoprosiol (a prosiaglandin analog)

= Antacids

*  Avoidance of callcine, tobacco, amd alcohaol

L]

-

Anticholinergic drugs
Histmine-2 antagonists

& Sucralfue

*  Prosiaglindin analogs

= Dietary therapy: small frequent meals and avoidance of eat-
ing beslore hedtime




COMMON ULCER TYPES AND SITES

Erosion — Penetration of only the superficial layer

Mucosa
Muscularis

MUCosa
Submucosa
Olique
miecle

Circutar
muscle

Sefosa
Longriuing muscle

Acute ulcer — Penetration into muscle layer

Perforating ulcer — Penetration of wall

Jejunum
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evelopmental dysplasia of the hip (D) is an abnormal
development or dislocation of the hip joim present from
Tarth,
DDOE can be umilateral or bBilareral, It affecis the leh I:IiFI
more often (67% ) than the vight. This abnormalite oconrs in
three degrees of severin:

= dizlocatable — hip positioned normally bur manipulation
can eavse dislocation

= subluxaiable — femoral head ndes on cdge of acetabulum
dislocaed — femoral head wally onside the acciabulum.

Causeas

Linknown, bt genetic fctors may pliay a role,
Risk Factors

= Breech delivery (malposition in utero; DDRH is 10 times
more common with breech delivery than after cephalic
delivery)y
[::.h-nnt::ﬂ Mdefen mal u.-lilxiu
Large neonates and pwins (more common }

Pathophysiology

DDH v be related 1o tmuma durmg: birth, malposition in
uters, or maternal bormonal facwors. For example, the hor-
e relaxin, secreted by the corpus lateonm doring pregnancy,
causes relaxanon of pubic ssmphysis and cervical dilation;
excesive levels may promaote relaxanon of the joint lgnments,
predisposing the infant o DDH, Also, excessive or abnormal
movement of the joint during & taumatic birth may cause disbo-
cation, Bisplacement of the bones wathin the jointg may damage
joing sirnciures, ncleding ariioulating surfaces, blood vessels,
rendons, ligaments, and nerves, This may Iead o ischemic
neeresis because of the disrupton of blood flow 1w the joint

COMPLICATIONS
U - I)I.}II i"a !]1|." ANt COdnrmei coiiise 1Fr ’:l'i'iillrl“l'_‘.‘
osteoarthrags (Uchida coal., 2006)
L I}{'H,I."“i:‘. :.'I."I'u L&) I'.I.IJ !'I 1al Hgl."‘
* Hip instahbiliry
E.lll‘h F\i\‘
Jiainn mallcrmarion
Sapln thssiie ebmagge snel Tabal e

Progressive limps

Signs and Symptoms

= I neoniies: noogross deformin or pain
* Young patients wvpicatly compliain of groin pain associ-
ated with inerearticular pathological abnormalities
{Uchida e al., 2016).
= Many voung patents alse have Bateral hip pain doe o
Fatiguee of struciires siseli as the dliotibial Baed (Poulisides
et al, 2H012).
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* Complete dyvsplasin: Hip vides above the acetabulum, cis-
i”'H the level of the knees to be pineven,

= Limited abduction on the dislecaed side as the growing
child begins o walk

*  Swaving from side to side (“duck wacdle")

- t.illnll

*  Asymmetry of the thigh fa folds

®=  Positive Oriolm's sig

*  Positive Trendelenburg's sign

Eliciting Ortolani’s Sign

* Place infant on his back, with hip flexed and 0 abductio
Adduer the hip while pressing the femur dowiward. This
will dislocate the |1'i'|1'.

* Then, abduct the hip while moving the lemur opward. A
click or a jerk {produced by the femoral head moving over
the acetabmular rim) indieates sublosation in g neonaie
vounger than 1 month. In the older infnt. the sign indi-
cates suiblusation or complete dislocation.

Eficiting Trendelenbury's Sign

a When the child stands on the involved Tk and s s
other knee, the pelvis drops on the uninvolved side becinse
the abductor muscles inothe affected hip are weak.

L |‘||::|1'\.1-w_-|'. whl:'rn Ihl,- {I:ihl xl,:l:luls'. witly has wq"i.Rhl ok the
uninvolved side and lilis the other knee, the pelvis remaing

!'H ll"i»““ 1 !i.'|] A

Diagnostic Test Results

#  XNerays show the location of the femoral head and @ shal-
loww acetabulum (also vsed W monitor disease or treatment
E:Ilirgl'-l.‘hh:l.

#  Sonography and magnetic resonance imaging (MR1) astess
recluciion,

Treatment
Infants Younger Than Age'2 Months

®  Reduce dislocuion — gentle manipulation

*  Alsinmin reduction — splint brace or harness worn for 2 10
3 months we hold the hips in fexed and abducied position

# Tighten and smabilize joint capsule in correct alignment —
night spling for another month

Baginning at Ages 3 Months 1o 2 Years

= Try o reduee dislocarion — gradoal abduction of the hips
with hilareral skin tracuon (in infant) or skeletal rction
i child wheo is walking)

* Alaintain immaobilization — Bryant's traction or divarica:
tiom traction for 2 1o 3 weeks (with hothy extremitics in -
tion, even iF only one is alfected), for children weighing less
tham 35 b 16 k)




* IF uaction Mils — gentle dlosed reduction unden general Beginning at Ages 210 5

anesthesia o forther abduer the hips. followed by spica cast * Skelewl ion and subcutancous adductor enotomy (sur

LititalULIE gical cutting of the tendon)
* I closed treaument fails or in hips showin or acetabu-
8 n s o & Ot

lar remedeling after closed veduction, surgery is indicated
imcluding open reducton and immobilization in spica cast 1 du

: ; R : ntil After Age 5

for am average of 6 months or surgical division and realign- Meieyd Ag

ment of bone (osteotomy) (Shin et al, 2016). *  Restoranon of smisfaciory hip function is rare.

HIP DISPLACEMENT

Acreasad dstancs
pEbdeen Err and
pehvis
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MUSCULAR DYSTROPHY

MII:H:III'.‘LT dvsirophy 12 group of congemnital disorders char-
acteriecd by progressive summetric wasting of skeleal
minscles withont neoral or sensory defects, Paradoxicallv, some
wasted muscles tend o enbirge (pseudohyperirophy) hecanise
connective tissie and B replice musele vissue. giving a false
impression of increascdmuscle muss. The prognosis vares with
the form of disease. The fowe mann l\]'l-w:ul mnacular o r||nh'r
i hude:

*  Dhichenmes or pseudolnferimphic (505 of all ciscs) — srikes
during early childhood, is o Iy faeal during the second
decade of life, and affects 13 1o 35 per 100,000 persons,
sty meles

* feckers or benign peeudohypertrophic (milder form ol
Duchenne’sl — becomes apparent bemween ages 5oand 15, is
usualhy Gaal by age 340, and affects 1105 per 100,000 persons,
mostly males

*  Facsscafuelsiromere! (Landonzy-Lieferinc) and fmlgirdle = usue
ally manifests in =econd 1o fourth decades af Nife, doesn’t
shorten life expectancy, and alfeces both sexes eqiinll.

Causes

* Duchenne’s or Becker's muscular dystrophy — X-linkedl
recessive disorders: ped 1o the Xp21 locus for the muscle
protein dstrophin. which is csential for mammtaning muscle
cell membrane; muscle cells deweriorane or die withowt it

- |.i|:|:|h-g'lu|.!r imuscilar ||\\.Irrr|rh:r — tosorl recessive

chisoreder
* Facioscapulohumerl muscnlar dysirophy — autosomal
diminant disorder
Pathophysiclogy
Abpormally’ permeable cell membranes allow lcakage of avari-
=iy of II.' CILEVTTIC S, '|H||'1i1 Illillj\. I:J'i'q'llilll.' L'.ll'la'l.“'.. i | I'H' =
blic dhefect that canses the musole cells 1o odie is: present from
Fetal tife ooward. The absence of progressive muoscle wasting at
bsirih staprpreabs - thint wiber faciors J,u|1|r:|r|||:||1:F il efleci nl':l'!.':a.hu-
phiin deficieney. The specific wrigger s unknown, but phagocy-
Le |'\-:."- 0l ’I.I'. Enniscle ¢ I.'II\ EJ'-' '!:|1|].||||rll.|I4 ar '| L I'II\ [S1LEET =Y "l-llrll'lz_'|
anel loss of muscle lunetion,

As the discase progresses, skeletal mmuscle becomes almaost
tatitlly replaced by fatanid conncctive tissuc, The skelewon even-
pally becomes delormed, causing progressive immiohility,
Cardiae miuscle and smooth muscle of dhe G tract 13.|:h_';|]'|'!.-
bBecome hibrotic. The bhrain exhibits mo consistent struciural
abmiormalities.

COMPLICATIONS

® Scoliosis

# ot contractares
‘ = Dhecreased mobility

*  Cardismyopathy

* Respiruory G
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Signs and Symptoms
Duchenna’s (Pseudohypertrophic)

* Insidious onset between ages 5and 5
+  Initinl effeots on legs, pelvis, shoulders
*  Enlarged, lirm call muscles
*  Delay in motor development and skeletal musele weakness
W |..-!:Ilmi5 gain, toe walking, and lumbar lordosis
= Difficuby climlyng stairs
*  Frequent falls
* Positive Gower's sign — patient stands from s sitting
position by “walking” hands up legs o compensate for
pehic and runk weakness

Becker's (Benign Pseudohypertropl

*  Similar 1o those of Duchennes iy but witl slower progresson

Facioscapulohumeral |Land:

* Weak Fice, shoulder, and wpper arm muscles finimal signl
*  Pendulons lip and absent masolabial Gobd

e Abnormal fcial movements; absence of Gicial moves

ments when laughing or crying
¢ Masklike expression
e Inability to rase arms alwove head

Limb-Girdle

®  Weakness in upper arms and pelvis (inital sign)
#  Lumbar lordosis, protruding abdomen

* Winging of scapulae

o Waddling gait, poor balance

& lmability 10 raise arms

Diagnostic Test Results

#  Electromyvography shows short, weak bursts af elecurical
activity in alfected muscles.

= Afuscle biopsy shows a combination of muscle cell degeneras
tion and regeneration (in ker siages, showing fal and con-
nective Lssue deposits).

#  lmmunologic and molecular biological technicues Geilitate
accurate prenatal and postnatal disgnesis of Duchenne’s:
and Becker’s muscular dystrophics.

Treatment
Supporiive Only

*  Coughing and decp-breathing exerciscs

= Dinphragmatic breathing

* Teaching parenis o recognize carly signs ol respiraony
complications

* Othopedic applianees, physical therapy, possible wheel-

chair presription

wrhc,-rg, L8 COFTCCL CONIGECITes

increased dictary bulk, stool softener

Low-calorie, high-protein, high-fiber dict

Crenetic counseling




MUSCLES AFFECTED IN DIFFERENT TYPES OF MUSCULAR DYSTROPHY

Duchenne’s Limb-girdle

Reclss
abdarmnis
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sives inflammanory destrwction afier the for ion of
new bone. [t commonky resulis from a combinaion of local
ez — wsually wrivial bur cansing o hemata — amdd an
aciie infection originaing cliewhere in the body. Although
v remarns locithized, i can hF:II'l:,".“‘I I|rr|::|||E!|
el perioste

O stecumvelits 15 a bone infection charmctenized by progres-

1hee homie to 1l
Chstecamvelins is wsrally classificd s aoo

PO, COTLER

syinplanms have
cule between 2 weeks
ppini

been present for less than 2 weeks, s
and & months, or chromic il greater than 3 months (G
cral, 2016G).

Acure osteamvelits moastally o blood-borme disease and most
commaonly affects rapadly growing children, with an estimaued
incidence of 8 crses per TO0AM childrenvear and a maledfemale
ragoof :1. The long bones, such as the femur, are the most fre-
quently imvalved and the lower exoremities are more affected
than the upper exiremitics (Yoo & Ramachandran, 2004},
Althows=h rare. with chronic osteomyvelins, drainage of the sinus
uacis may be necessary and widespread lesions may be present.
Possible consequences may inchecde amputation of an arm or leg
when resistant chronic osteomyelitis causes severe, unrelenting
|J.'l'il!| anil decreased inction die o '.n.'l.'::lu:rnm:] Facirni Loriex

AGE ALERT

Esteomyelitis ocours more often in children (espe-
ceally Bons) than in adulis — usoally as a compli-
caticn of an acowe localized inflection. The maosi

COrEN G ‘-.!ll."\ il! |:'1Ii.!|:!||.'l| are 1‘!{" 1|i'\1|:1] Il_‘ll“_ll'
and the proximal b, huomerus, and radius. The
st corm o sites in aduls are the pebas and sp-
.

nal vertebrae, usaally alter surgery or tramm

The incidence of osicomyclinis is declining,
[ (. El: in il i nhirseis, Winth F:I:Hllllr:ll Ircaiiment,
Titis b

[LLES S IAE R L '_:ulllii for acnie nalecimyc

remhins poar for chronic oseomvelins.

® Minor traimeatic injury

* Aptiee inlot ton ofEmnating elsewhore i ihe body
Trydow

& Nfrefafococens frotaperies

A AN FERs | ITHEST COEvREaei |

S Pt meceons specics

& Peniclemorinn aeriET s

®  Euchenichin ool

*  Prodens traefidny

*  Pastemveila mulioods ( part of normesl meooth o o caes amd

chisgs)

Pathophysiology

Pvpheally, & pu fimeds s enlivire site in o hemaioma aficr
recent trauma or i weakened area, suchoas the sie of o becal
infection (for example, lurnciilosis). 0 then wavels thoough
(e bloodstroam v the meaphsss, the section of o long bore
it i continuous with the epiphysis plates, where tee Bblood
(o e sivesobeds. Pus is prodoced and pressire builds in the
1 e ul Ly b AL iH'it}'. An dabsoess forms and the Isone is

""'n
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deprived of its blood supply, Necrosis resulis and new bone for-
maticn is stimulkated, The dead bone detches and exits through
an abscess of the sinuses resulting in chronic osteomyelitis,

COMPLICATIONS
®  Septic arthrins
- SIIIJIK‘TET&"LEE” “lk\l’.'l!hﬁ
® Decp vein thrombosis (DA
* Sepsis and multiorgan Gilure (Chiappini
L al., 2016G)

- Cllrllllil' I.I1 rl:!l:lii ¥

®  Skeletal and jomnt deforminy
®  Disturbed bone growth
o Leg length discrepancy

Tmpaired mobiliy

Signs and Symptoms

*  Sudden pain and tenderness in the affecied bone is present
.||:-pr|::|xi|||;|tg_~|'|.' B1% of the time {Darmell eval., 2012).
o Swelling and ervihema are present approdimately 70% ol
the time (Darmmell ey al., 2002),
& Decreased .:|.|_ril|l:r £ Do me'i:,;hl hie l:1'r:|l thie sulfeeted hone
s Restricted movement of the surrounding solt gissues
iy for yvears, flar-
age of pus

#  Chronic infection may present et
s dln

ing afler minor s or persisting
froma pocket inca sinus et

* Tachyeardia

a 1";'1.'4,'|. 1% present ;|J_||_:|:n::.;lci||r:|l1*|1_\. G1% of the time in children
{Drarumell e al, M012).

o Chills, magsea, and malaise

®  Drainage of pus

Diagnostic Test Results

* White blood cell (WBE) count and erythrocyte sedimenta-
{ESRK) are elevated,

*  Blood culiures show capsative organism
o ray may not show bone involvement until disease has been
e for 2 103 weeks,

= AIRI delineates bone marrow [rom solt tissue,

* Bone scans detect early infection,

Treatment

* Immobilization of the affecied body part by cast, [ractio,
or bed rest

* Supportive measures, such as analgesics for pain and LA
Huriels 1o maan g hvdration

= Inecision, drainage, and culiure of an abscess or sinus track

Acula Infection

o Sysiernic antilyiolics

= Intracavitary instillation through olosed system contnuons
irrization with low intermittent

= Limsited irrvigation; Blood d
(e )

*  Packed, wer, antibiotic-soaked dressings

wge system with suction




Chronic Osteomyelitis *  Hyperbaric oxygen

& Skin, bone, and muscle grafis
#  Surgery to remove dead bone and promaite drain:ge (prog- = ¥

NOsEs Femiains pocr cven afler surgeryy

STAGES OF OSTEOMYELITIS

Initial infection

Imatial sita
of infection

Filda

Persrsieum

Tibea
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BONE TUMORS

rimary malignan bone womors (also called sereomas of the

Barie el Bone caneer) are race, and while constmting only
1% of new eancer disgnoses, it acconnts for 2% of cancer
deaths (Zhang et al.. 2006). The mcidence is approximately
8 cases por million vear (Ageerholm:-Pedersen eioal., 20043,
Mist bone tumors are seeondary, eansed by secding from a pri-
TaEY sile.

AGE ALERT

Although oceurring in all ages, it has o character-
istic Bimpocial distribution with peak incidences
Tor both adolescents and elderly (AMaretyv-Miclsen
el al, 20145

Causes

LUnknown

& Rapid bome growth — Children and voung adulis with pri-
muary bone mmors are much Giller than average.

* Hoeredny

* Trauma

*  Excessive mudictherapy

Pathophysiclogy

Bone tamors: are :_.“:I'(r'l.\[l'l.\ of abnormal cells in bones, These
abmormal cells divide unconiraliably and  healthy tssue is
replaced with unhealithy tssue. Bone tnmors may orig «in
CRsrOiEy O Onceentls estie Cheeens bone tomors arise from
thie bony soruciure isell and include osteogenic sarcoma (the
most common), parosteal osteogenic sarcoma. chondrosar
corm, and malirnant gt cell tmnor, Nerecseons UmMors arisc
from ]It':l:l:l:l-l:ilj}l'ri-r_'1i|.'. vaseulan, or newral tssues and include
Ewang s sucoina, lhrosarcoms:, and chordoma.,

B COMPLICATIONS
' * Hypercalcemin

= Reduced function of limb
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Signs and Symptoms

= Bone pam (most common indication of primary malignant
b tmaors). Chas ics mchude the following:
= greater intensity at night
& psually associated with movement
®  glull and wswally localized
*  may be referred from hip or spine and resultin weakness
or a limp.
= Tender, swollen, possibly palpalle mass
# Pathologic fractures
#  Cachexia, lever, and impaired mobility

in later ELE L

Diagnostic Test Results

Incisional or aspiration Mopsy confirmes cefl tvpe
#  Bone XN-rays, radioisowope bone scau. aned compricd ionmoe-
raphy (CT} scan reveal tumor size,

= Flourine-18-Nuarodeoxyvelucose  positron
tomography (F-FDG PET) and PET/CT can be applicd
1o differentiate primary bone sarcomas from benign
lesions (Lin et al., 20015),

* PET/CT is uselul for the diagnosis. suging. restaging,
Al pecurrence surveilllance of bone sarcomas (Lin e al.,
2015).

* Blood swdics reveal hypercalcomia and elevated alkaline
phosphatase.

canission

Prognosis

&= Inde |;|l:||i!1_-||l aelverse prognostic Guetors for survival inclade
WInGr size, metastasis, sofl tissme lll'l-l:;ll't\.-'*
=, aml imiralesional S marginal excision o

not having surgery (Aggerholm-Pedersen o al,, 2004).

Treatment

*  Excision of tumor with a 3-incli {7.6cmh margin

*  Racdintion therapy belore or alier ssigery

& Preoperative chemotherapy

*  Postoperative chemaotherapy

& Rachical surgery, such as hemipelveciomy or interscapnlo-
tharacic amputation, il necessary (seldom)

*  Ineensive chemotherapy



TYPES OF BONE TUMORS

Giant cell tumor

(aant cell
Hunmoe

Osteogenic sarcoma
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SCOLIOSIS

Smlbmis. i lareral gurvaiure of the thormacic, lombar or
thoracolmlar spi The curve ¢ be convex 1o the
figlit {more oo an in thodsicic curves) or Lo the left {more
commaon in liembar corves). Botaiion of the verebral column
i|ru|||:|r] ils il;l:i.-i r|1:L}' [ FETE rily e diefors L Seoliows oy e
ed with kyplioss (hu ack) and lordosis (sway

AGE ALERT
Abour 2% 10 3% of adolescens have scaliosiz. In
gencoil, the greater the magnimde of the curve
and the NOuTger the child at the time of tll:!g-—
nasis, the greater the risk for progression of the
spinal abnormalite. Optimal treatment usually
achicves fvorable oateo

Scoliosis m

e Tunctioniel (o reversible defor-
mitv) o struciural (fixed deformiy of spinal col-
. The most common curve in functional o
strnctural scaliosis arises in the thoracic segr

1,
with convexity 1o the rght. As the spine cu
laterally, compensatory curves (5 curves) with
convexin to the left develop in the cervical and
lumbar segmenis woomaimain body balince,
Idiopathic scolioss, ithe most common type of
structural scoliosis, varics according to age at
cRfEsed, s fil“‘l“'&:

* inlantile — affecting mosily male infanis
between birth and age 3, infantile scoliosis
comprises Jess than 1% of all cases of idio-
paihic scoliosis in the Unites States. The major-
iy ol curves tend 1w be el clesed aurvel oy be
associuted with other ¢ nital anomalies
( Rischorough & Wynne-Dowvies, 1973)

* juvenile — affects both - sexes between spes
Fagch 105 no typical curvature

* clolesoein —g:-m.-!.u“-. allects |.'.i|'[i. ||-|.ﬂ!'u.'|::g'n A
10 and skeletal mamrin: no opical curvatne,

s

Causes

L LT RSt
®=  Lineven 11'_:: Tength

& Congeniig) — cand
hemiverieboae
= Parabviic or musculoshel

acloes due i podio, cerebral palsy, or musc

wedpe vertehrae, fused ribs or verehm

il —ssyimneiric paralvss of tunk

* |ng'r.|:l1u — IO COTMITI; appears in a previously sicaghin
spine during I:Il-c' growing vears: may be iransmiited as an
art or il
Pathophysiclogy

Differennal siress on vertebral bone causes an imbslanee ol
osteoblastic actvite, The verobrme votae, Torm IV
part ol the curve, The poution cawses pils pro T
the thoracie spine and waist asymetry in the lumbar ap
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COMPLICATIONS

e Severc deforminy (i untrented)

e Major thoracie deforminy before the age of
5 is associated with iwice the I||.|.l|'l:ﬂ'il:r' Taules
e to q‘n::un]_n:l::ulllis.qlrl l;'ill'\fl.i:r:li:lllh'lﬂlII'-II':h' SYRLETT
(Adsicddiky, 2005},

* Cor pulmonale (curvature greater tham S0
degrees)

Signs and Symptoms

® Backache

*  Lowcer back poin
* Fatigue

*  Dyapiea

& Lineven hemlines or R ig'gﬁ thazit e ‘llll.":Tll.lI 1n |1.'|Iﬂ[|l
* Apparent discrepancy in hip height

*  Unedqual shoulder he r-hl‘u el levels, el hedghns ol ||I 1 CTEslE
cage .|Ilt|:| insilag Fent ol ] hplll.ﬂ
Colnran iy ks

L \h'LlH.III!.,"l.:IIt' I|:|u|.
verie = when patient bends Toreand -
im I.I

3 paraspinal muscles, rounded on the convex
siile of the curve and Tanened on the concaoe sicde

*  AsvmimeLric gait

Diagnostic Test Results

*  Ameriorn, posterion, and lateral spinal Xrays: taken witl the
panent standiog upright and bending, canfivm scoliosis
deiermine the degres of cur anel [lexibiliiy of the rne.

¢ T provides three-dimensional information that can allow
evaluation of the corvalre, theracic cage, and lung vol-
wmes (Gollogly eval., 2004).

& An MRI ooy be performed (o further mvestigate underlying
spinal anomalics {Palys 20089),

= Scoliosiocmerry measures the angle of rank roution.

Treatment
Miled Scaliosis {Less Than 26 Degrees)

*  Observation — X-rays o monitor curve and re-examination
every 3 maonths

*  Physical therapy and exercise 1o strengthen worso muscles
and prevent curve progression

Moderate Scoliosis (30 to 50 Degrees)

®  Spinal exercises and abswee (may halt progrression but doesn’t
correct csmblished curvamire): braces can be adjusted as the
patient grows and worn unnl bone growih is complete
lernative therapy using mnsculaneous elecirical nerve
stimulation CTENS) for paie
= Physical therapy

Severe Scoliosis (50 Degrees or Mare)

* Surge
BENLCT

* Plosical thermapy is alten indicated alter sungery 1o regain
atian and improve ik sirengtl

A — .*III!'HPF“H.' instrumel
[l

o spinal usion in




NORMAL AND ABNORMAL CURVATURES OF THE SPINE

Mormal Scoliosis

Sacrum

LORDOSIS CAUSES OF KYPHOSIS
Absence of a carner or flattening Im:umzlm Absence of a
vertebral vertebra (T12)

by compression
segmentation

Chapter 10 * Musculoskelatal Disorders 241



FRACTURES

hen a force excesds the compressive or wensile sirength

of the bone, o Dawciore will oceur. An estimated 255 of

the population has @ waumatic musculoskeletal injury each
vean, and a sipgnificant number of these involve fracires, The
prognosis varies depending on the cxient of disability or defor-
iy, armoun of tssie and vascular damage, sdequacy of redine-
tion and immobilization, and the patient’s age, healih, and
nutrional stats.

AGE ALERT

Children’s bones usually heal rapidly and with-
out deformity. However, epiphyseil plate frac-
tres i ochildren are likely o cause deformiey
because they interfere with normal bone growth.
In elderly people, nonderlving svsiemice illness,
umpstired circulation. or poor nuriion may canse
slow or poor healing.

Causes

Falls, motar vehicle accidents (MVA), and sports
*  Diriigs that impair judginen
®= Young age (immaturiny of bone)
*  Bone numors
Metabolic illnesses (such as hvpoparathyroidism  or
hyvperpasithvroidism )
* Medications that cause iatrogenic osteoporosis such as
corticosieroids

wr rhilioe

AGE ALERT

' The highest incidence of [raciures ocours in
VoL males between the ages of 15 and 24
(thin, clavicle, and distal humerus); these
’.lal.l. LRiFds are 1|ﬁl:|il-||':|' |III:' I'I:'S.IIII 1FE ArsEna s, II!
older and aging adults, fractures of the proxi-
miil femur, proximal humceras, vericbhrae, dis-
tal raelins, or pelvis are often associated with
it rl_:l |]'{I3'|)._

Pathophysiology

A fracture disrupis the penosteum and blood vessels i the
cortes, marrow, and surrounding soft tissoe, A hematom:a
forms betweon the broken ends of the bone and beneath the
periostenm, and granulation tissue evenuilly replaces the
hematoma.

Damage (o bone tissoe riggers an intense inflammaory
response i which cells from surrounding soft tissioe and the
sk poows iy invadde thie fracture area. and blood (low 1o the
entine bone increases, Osteablisis o the periosteum, end-
ostem, and marrow produce osteoid (collagenous, voung
bBone that haso't ver caleificd, alwo ealled callus), The oste-
wid lardens along the outer surlace of the shalt and over
thie broken ends of the Bonee, Odsteoc lists reabsorh maie-
rial from previously formed bones and ostealslasis rebuild
bone, Oseoblasis then ranslorm into osteocvies (mature
bone cells).
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COMPLICATIONS
& Arierial day e
* Nonumion
*  Fat cmbaolism
*  Infection
= Shock
o Aypsenlar neerosiz
= Peripheral nerve damage
*  [letcrotopic ossificatien (O] is o abnormal
formation of mature bane at extrskelenl sites,
which can lead 1o . stillness, decrensed
marion, and fumcuomil impainments {Bobinson
cbal, 2010, FO moy develop i any Bime: aller
a [racmre but is cspecially common in those with
major elbow rctures (with gy by 15 of |'IH.I.iL‘I:It*
afected — Hong e al, 2005), hipathroplasty
qup o ST alTecnedd — Pavlows ¢ al .'|H',:!_}, il
femoral head [menres (op w 1655 alfected —
Giranmoudis e al,, QUi
Signs and Symptoms
Pain
Broken skin with bone provuding {open fracture)
Deforminy
Swelling, muscle spasin, and wemderness
Ecchymuosis

Impaired sensation distal o fracture site
Limited mange of motion

Crepitus or clicking sounds on imovemsn
Funcuonal impairment

Diagnostic Test Results

*  Nerays confirm the diagnosis and, afier treatment, confirm
alignment.

Treatment
Emergency Treatment for Arm or Leg Fractures

#  Splinuing the limb above and below the suspected fraciure
e Applying a cold pack and elevating the limb

For Severe Fractures That Cause Blood Loss

#  [hrect pressure o control Blecding
*  Fluid replacement as soon as possible

Closed Reduction

#  Local anesthetic, analgesic, muscle relaxams, or a sedative
= Manoal manipulation

Open Reduction (If Closed Reduction Is Impossible ar
Unsuceessfull

#  Prophylactic wemnns immunizion and anobiotics
* Sungery
* Thorough wound debridement
& Jmmolalization by rods, plaes, sorews, or external fixae
ton devices



FRACTURES OF THE ELBDW

Humerus

Displaced
plecrancn
fractune

Smith's frachure

FRACTURES OF THE HIP FRACTURES OF THE FOOT AND ANKLE

Head ol femur

Inserrpchanteric
frachang
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OSTEOPOROSIS

steaporosis is o metabolic bone disorder i which the mie
of bone resorpion acceleries while the rte of bone for-
mation slows, cansing @ net loss of bone mmass. Boaes affecied by
this discase lose calcium and phosphate salis and become porous,
brinle, and abanormally sulnerable 1o faciures, 1 is delined by
thie Workd Health Organieation (WHOY) asabone mincral densiy
(BNIDY T =core of bess than or equal 1o =25 stndard deviations
(50 below the averape value for premenopansal women asing
disalencrgy Xerny absorpriometry (Ranis, 02, The wrm osteo-
penia refers o bone densit that s fower than normal b does
mot reach the =25 50D thredhold 1o be elissthed o 1,M|Hl:|'_|-|,||'c|hi.\.
Ascestimated, 200 million people have osteopoross worldwide,
with 44 million in the Unived States (Reginster & Burley, 20606G).
Osteoporosis may be primary or secondary o an anderiy-
ing divesse, such as Cushing s ssnddrome or hvperthvroidizsm. 1t
primarily affects the weight-hearing bones such as spinal verte-
brae. femoral hoeads, and pelvic acetabula. Only when the con-
ditkan s advmneed OF scviere, i i secondary 1|.'t'w:|m.', e smilar
changes acour in the skull, ribs, and Jong bones.

AGE ALERT

Csteoporosis s most apparent with the aging
populaton, and alithough historically alflicing
wormnen more than men, it is now g serious health
problem alfecting both genders {Ranis, 2002},

Causes

* LU'nknown
" Contnbutmg faciors:
& Mild ban prolonged negative calcium balance
*  Declining gomadal and adrenal funciion
#  Rrluive or progressive estrogen deficiency
o Secbesiary lir:--|3. [
= Smoking

- ]‘r--l-m*,;ril l]lL‘l'i.II."r' withi I'.'ullil'u'\lt‘:!'tliili...
AERRA [awG bR F I"\'.I (1159

#  Total immodalizaton or disuse of a bone (s in hemiplegial

* Alcobolsm, malooiriton, makibsorption. aod scourvy

*  Laciose intolerance

= Endocrine disorders such as heperthyroidism, hyperparathy-
roicli=m, Cushing's ssndrome, and dinbees mellios (D)

*  Ohpeopenesis imperfecia

*  Sudeck’s strophy (localized 1o hands and feet)

|:||-'|:|'.|.| i, and

Pathophysiology

In normal bone, the sies of bone formation and. resorption
are constunt: replacement follinvs resorprion Gmmediately, aned
thie amoumt of bome replaced oquals the amount of bone
resorbed. The endocrine svaiem maimtains plsma and Done
calcium angd phosphare balance. Estrogen also supports normal
b netabolism by stimulaning csteoblastic aoiiviey and limit-
ing the osteoclisucstimuolating effecs of prarathyroid
hormones. Osteoporosis develops whoen new bene formaion
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Talls behind « -mnr|:|1i..r_n|.. For 1*:4;;11119':_:. hlrfl:il”:-lj'l. Pronales b
resorption by inhibiting collagen synthesis or enhancing collis
gen breakdown. Elevaied levels of cortisone, either endoge-
nos of cxogenows, inhibit Gl absorprion of calciwm,

Cﬂl'l.l'l PLICATIONS

U The major complication of csteoporosis is fra-

¢ fraciure, Common fraciare sites include
Ihl" '\.Ihrt:' |!:||). arel wrast.
Loxss ol mmobaliy

CLINICAL TIP

When the rate of bone resorpiion excecds that
of hone formation, the bone Becomes less denso,
Men have a |:l1uxi:|11.|.L!:|1. S0 preater bone moss
thae women, which may cxplain why oilcoporosis
develops later in men

Signs and Symptoms

Typically, asympomanic unel a hEciure ocenrs

- Spl.lllh'llli.‘i suns fraciures or those involvisee oomeesal prrme o
spinal vertebrac, the distal radius, or tie femoerl neck

L] Plngn.-uiu: l]qfurllllhl.' — L:L'E:.'uhi- amel b of ||-.'i:.;h|

*  Decreased excercise tolernce

*  Low back pain

o

Neck pain
Diagnostic Test Results

L 1]!1:.|1-nn|:_ug}' X-lu}- '.|'|Nr|';:|l:iu||14.'l| ¥ lesi measurcs Issiie miass
af the extremitics, hips. and spine.

& Nerays shiow typical degeneration in the lower thoracie el
lumbiar verichrae (vertebral bodies may appear flaened
and may look more dense than normal; bone mineral loss
s evident only i later sages): Xeravs also reveal fracuures.

*  Computcd wmography scan (1 sc 1Jfll::-::c:_~s_u-|ﬁllall:xm¢.r'|mﬁ.

*  Laboratory stucies reveal elevated parmbhyroid hormone.

* Bone biopsy shows thin, porous, but otherwise normal-
looking bone,

Treatment

Early prevention to contral bone loss, prevent [raclures, con-
wrol pain. The US Preventve Services Task Force recommends
ostcoporosis screening for all women aged 65 years and older
and for those who have a fracture risk (Nelson et al., 20107,
The National ()ﬂcnp-::msis Foundation guidelines recommend
BMD pesiing in women aged 65 years and older and men aged
T odder (Cosman e al,, 20014).

#  Limited alcolod sovd wolacco use

*  High-calcium dict

= Prevention of Gills

L] P'.:xl]g.' mohilization afuer surgery, wanma, or illness

= Jdentification and reammaent of risk Geiors

¢ Physical therapy emphasizing regular, mm‘lr.:r'llq.'- weighi=
bearing exercise ineluding walkin

& Supportive devices, such as i back hr.lc:r

# Promipt, elfcouive meaiment of onderlving disorders
yoni M'\(Urlll'ﬂ:l'}'"hll;:ujH,lrtihis

lo e



Pharmacotherapy * Anabpesics and local heat o relicve pain

*  Calcium and vitamin D supplements
* Calcitonin

*  Eavogen: selective estrogen recepior modulators such as rlox-

ilene; bisphoasphonates, such as alendronate and riscdronate

CALCIUM METABOLISM IN OSTEOPOROSIS

HNormally, blood absorbs cabcium from the cl-ngc:.:iw systerm and deposics it in the bones. In osoeoponosis, Eg
blood levels of calcium are reduced. To maintain blood calcivm levels as normal as possible, reabsorption -.I- -I’l-
from the bones increases. ;
-.—:“-.lli
=
Calciem —_ 1
— =
F ingHechve =
Noema 1.
abesar o . ! A of gm‘b?&_ m
of calcium by i intpstings =
s — ' ' b= o
o N
am
resofplion ki,
freen bona =
o2
(steoporobc

Galcium sbangd
i Bone

Marimal
bane

Bone formation and resorption ;
The organic portion of bone, called ostesid, acts as the matrix or framework for the mineral partion.

Bone cells called onfesbiests produce the osteoid matnx. The mineral porgi.an, which cansists of calcium and other minerals,
| hardens the osteoid mavris.

Large bone cells called ostecelasts reshape mature bone by resorbing the mineral and organic components. However, in
asteaporess, osteablasts continue to produce bane, but resorption by osteaclasts exceeds bone formation.

Calcium minerals
Oistexdd matrix

Noamal
bane

Ostnoporobic
=) ]

| Coctical bomne  Trabecular bone
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OSTEOARTHRITIS

O stecarthiritis (OA) §s the most common lorm ol arthn-
tiz and the fastest growing cause of worldwide disabi
(Ralimian. 20016). Accounting for approsinuieh: 25% ol pri-
mary care visits annually. it is a chronic cone v causcd by
deterioration of joiim cartilage (Lealy, 20023, Usielly aflect-
g weight:-hearing joints, osteoarthinins is widespread (aflecor-
ing more thi million persons in the United Siates) and

15 more commen i women. Typcally, iis carliest symptoms
manilest in middle age and is most common i the older adule
with the knee being the most frequently affected joing (S

hy
e al, B4, Osaeosrthmis moy be sece HI'H'I:II'!l' 1o the wear anc
vear of aging (dicpathic) or o some abnormal inigating event.
The mte of progression varies, and joints may remain siable for
vears in an carly stage of deterioration.

Causes

[diopathic [Contr

ting Factors)

= Metabohc — endocrine dizorders such as hyvperparthyroidism

*  Cenetic — decreased collagen syihesis

* Chemical — deugs thar stimulane collagen-digesting
cndmes o snovaal membrines, such as corticosteroids

* Mechanical fictors — repeated stress

* Trnuma (most common)
*  Congenital delormity

*  Obesity ancd poor posture
* Ocoupational siress

Pathophysiology

Crstcoprthrins oocurs in synovial joints, The jomi ca e
= o chiondrooytes, and reac-
s and subwchondral areas of
the j rrowing the joint space.
Mechanical imjury erades articular cartilage, leaving the ninded-
Iing bone unprotected., This ciuses sclerosis or thickening ancd
hardening of the bhone undermenth the camils

Cantilage particles drritate the synovial lining, which
becomes fhirotic aned i'll:nil-\_'iuint movenient. Symovial Moid My
b forced mie defecs in the bone, causing cysis. New hone,
calied mrrm:ll:-frJ te { bine spir . lormes '.1|jn::|i|1|! rni“'gin,\ as the artjc-
ular carnhbige erodes, causing gross alieration of the bony con-
toars andd enlargement of the joint.

deteriorates as o resalt of damay
tive news bone forms an the ima
its, Cartilage soliens with age, no

COMPLICATIONS

U *  Flexion contractures amd loss of motion
Subshuscnion and deformiiy

Ankylosis

By cvsas

Groas bony overgrowth

Central cord ssmdrome (with cervical spine
osteoarthnis)

Nerve roo0 COmpression

& Cauda equina svmcdrome

- % ® 8=
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Signs and Symptoms

* Decp, ,'u:h'lugl'p_riul ]JGI.i:II

*  Sullfness in the morning and aler exercise (relicved by rest)

*  Crepitus or grating of the jointduring motion

*  Heberden's nodes (bony enlargements of distal interphas

langeal joinis)

Alered gt (rom contractires

Decreased mange of motion

Joint enlangemaent

Localized headaches (may be direct resalt ol coervical 4pi|11:

arthrins)

¢  Bouchard’s noedes (bony enlargement of prox
Lamgeal joint)

ial interpha-

Diagnostic Test Results

*  Eryihrocyte sedimentation mate (ESH) is clevianed.
aws shiow:

L ||:|1'|1wq'|11_1 (311 jl::linl; SPACEE O I

* cystlike bony deposits in join spoce and

sclerasis of the subchondral space

® joint deformity

*  hony growths

L jn-il:“ Tuesson.
& Arthroscopy reveals bone spurs and narvowing of the joint

Space.

arging and

Treatment

Weight loss 1o reduce stress on the joint

Physical therapy

Balanced rest and cxercise

Medications, inclucing aspivin and other nonsieroidal i

inflammanory drugs (NSATDs): propoxyphene, aceta

phen, glucosimine, and celecoxib. There is also emerging

evidence that methotrexate may be benelicial (Balumian,

20165,

¢ Support, unloading, and suabilizanon of the involved
joint with crinches, braces, cone, walker, cervical collar, or
e tion

¢ Intrearticular injections of corticosteroids {every 4 @ 6

maoniths) wo wy o delay node formaion in the lingers

& 8 & a8

Surgical Treatment (For Severe Disability or Uncontrollable
Pain)

#  Arthroplasty — partial or total replacement of joint with
prosthenic appliance
& Arthrodesis or lamineciomy — fusion of bones, primarily

i spime

& Osicoplasty — seraping and Lwage of deteriorted bone

& Osicotomy — changing alignment of bone 1w relieve siress
LT T



OSTEOARTHRITIS OF THE HAND, KNEE, AND Hip

A

Right knee

Jomt space
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G v arthropathy affect-
illg more than 8 million Americans (Zha oo al, 2000).
Primary gout is a metabolic diseiase marked by use crvsials
deposited ina poant space. This origgers am imomme s fliom:
matoery response, which over time can damage the joint leading
1o chronic pain and disabilite (H rotal., 2014, Secondary
goul develops during the course of another discase, Gout most
commonh affects the foo1, especially the grean we, ankle, or
I]Iiﬂfmh li!'u:t:n.. E.I'I_i.;l'l!u. wr'ul i |.'||:n:m'~=. Fauet 16 1 :|IT!:1'1 any
Joint. Gout follows an intermigtent course, and paticnts may
be completely free of simproms for years between atacks, The
proenosis is good with reatment. However, renal iubular dam-
age bv ageregates of urate crystals may result in progressively
poorer excretion of urte aeid and chronie renal dvsfunction,

AGE ALERT

Primary gout usually occurs in men alier age 30

(95% of cases) and in postmenopansal wome
secondary gout oocurs in older and aging adulis

Causes

Pri

SO

&

*  Possibly genetic deloct in porine metabolism, causing over-
production of uric acid (hyperuricemial. retention of uric
acid, or hoth

* Obesty, eiabetes mellitus (DM, hvpertension (HTN), sickle
cell anemia, and renal disense

* Drug therapy, especially hydrochloroihi
amide, which deereases excretion of o

zidle or pyrizin-

uric ueid)

Pathophysiclogy

When uric scid becomes supersaturated in blood and other
by fluids, it orysullizes and forms tophi — accumulatuons of
uirnte salts i connective tisue throughout the body, The pres-
cnie of these crystads wiggers an acute inflammatory response
in which Jlr_'ltll'r.lphih- b nea il:lH!._!\.l. the :'r}'sl;pls, With the
release of heosomes from. the neutrophils. tssue damage
occurs and inllammation is perpetiated. The prevalence of
O increases with SR an I.u-'.l.l:\ at more than 12% of those
obder than 80 years (Shu eval.; 2001).

COMPLICATIONS

*  Real caleuli

Atherosclerotie disease

Cardiowascular lesions

Sraskes

Coronary thrombosis

Hlvperensicn (TN}

lnfection with tophl rupiore amd nerve
CHLEE el

|

& & & 8 ® W

248 Pantll » Disorders

Signs and Symptoms

an, redness, and swelling
ael privni of ear

o Joint
Tophi in great o, ankle
Elevated skin tempe
Hypertension
Chills
Fever
When occur |'i||g i the levver T, -!“ITII:'II]'I.:\' h:::lrillg 'I.ﬂ:!'gl"ll.
anel sumbulating may ocour

Diagnostic Test Results

& Meecdle :Lﬁ[:il:l.l:iun ol su_'\_n.'m:1'|.'i|u1 el zhows necdlelike intrs
cellular crysials,

®  Me-rays of the art
evidenee of ehronic ErOLiE.,

*  Serum analysis reveals elevated uric acid levels and clevated
white bleod cell counis.

*  Lirine analysis shows elevated urie acid levels

age and subchondral bone shows

Treatment
Acute Gout

* Immobilization and protection of the inflamed, painfl
joinis: lecal application of heat or cold

= Increased fluid intike 1o prevent kidney stone [ormagion

* Oral corticosieroids, intravenous cordicosteroids, amd/
or NSAIDs are optimally starwed within 24 hours of onset
(Hainer e al, 2004),

¢ Colchicine {oral or LV} s used 10 inhibit phagooyiosis of
uric acid erystals by nenrophils (doesn’t affeot aric acid
level) {Hainer etal., 2004).

Chronic Gout

¢ Allopurinol is a firseline agent, which acts o suppress uric
acid formation or control uric acid levels, prevenning fur-
ther attacks {use cantiously in renal Gilure).

# Colchicine o prevent recurrent acute atacks unul unc acid
level subsides (doesn’y allect urie acid level )

® Uricosuric agents (probenecid or sullinpyracone) o pro-
mote uric acid excremon and inhibit une acicd sccumulation
{of limited vialue in patents with renal impairment)

*  Pegloucase, xanthine, and Febuxosiat arc also cmmnunly
prescribed (Hainer eval,, 2004).

#  Weight gain is a significant risk [actor for gout in men and
weight loss reduces this risk (Chod e al., 2005).

*  Dictry modilications including restricied high-fruciose
conrn syrup, purine-rich animal prowein (shellfish, tver, sar-
dimes, anchiovies), and alcohol. Vegeables and low-fac or
nomfat dairy products should be encouraged (Khanna et al.,
2012},




GOUT OF THE KNEE

Monasodum
urale crysials

GOUT OF THE FOOT
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CARPAL TUNNEL SYND

he carpal wnnel is a channel for the medion nerve

nine (lexor tendons, which travel inte the Dand., Carpal
tunnel amdrome (CTS5) a form of repetitive siress - injury
imﬂh‘in,g the median necve, is the most common of the nerve
entmpment andromes. The incidence of CTS is repaoried o be
between 275 and 38% ( Bardak coal, 20000,

AGE ALERT

Carpal meonel inuey usually oconrs in women
between ages 30 and 60 and poses a serions occu-
pational health problem.

Arrisk groups mclude those who repetitvely
tise their hands and upper exiremities, especially
assembly line workers and those who repeatedly
use poorly designed ools, Computer kevboard
and mouse users are also frequently affected.

Any strenuons use of the hands — sustained
grasping. mwisting. or flexing — aggravates this
condition.

Causes

Mosaly sdiopathic or may result froms:

TEPELLVE SLPCSS 11 juEy
rhicunutodad arthnis
Hexor tenoaaiovitis (comimonly astociated with rheumatic
ilimeise )

®nerie Oodnpr (LSS THT

" MEETanCyY

® muluple myeloma

= dinbetes mellitus

* acromicgaly

*  hvpothyvroidiam

& gpmvvleidesas

®  pleesiny

®  werigry MG

*  other conditions o inerease [uid pressure in the wrist,
inchiding alieritions in the endocrine or immune sysems

* wrist dislocation or H;.l!l'.!ih. i:!h'h!tl'illp_ Caolles' acuere ol
lomved by cde

Pathophysiology

The carpal Bhones and the iransverse carpal ligament form

1k el O [
sicn nenrapathy
changes in 1
ol veemn aminial in

i of the median nerve. This com pres-
ses pain as well as sensory and mowre
n elisire nidl. Thore is

ihution of the |
arment of the sensory wansmission o (he
thumb, index finger, second fnger, and inner aspect of the
thibrdd finger.

COMPLICATIONS

*  Deorease in wrist amd haod Duncrion

* In mite ehironic cases, airophy of the thenar
etminenee may be present.
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= Permanent nerve damage with loss of move-—

it aned sensition

* CT5 can have a negative effect an quality of
lile {Horng ot al., 2011},

Signs and Symptoms

® Weakness, pain, burning, numbness, o tingling in one or
sty Damiels |

@ Paresthesia in thumb, forefinges, middle finger, and half of
Uhie Fowrth linger

# Inability to clench st

* Pain I:!kl!""l:ll:!:iﬂ_“ (4] r::rl,'.'I!'rl'I .'|||1|. T S e RS, 0 :illDl:lldEr

= Pain wsually relicved by shaking or rubhing hands vigor
ously or dangling arms

®  Svinproms [y worse at nighicand i the mors
elilagion, stasis, pned p|n|u||g:';! wrast fexion qluﬁug !-li.'l'.'ll
may contribute to compression of twe carpal tinnel)

*  Possibly atrophic nails

®  Dry, shiny skin

ir {vaso-

DiagnosticTest Results

*  Eleoromvography shows o median neeyve moo condmcion

hian 5 s,

& Dhigital elecuical simulation shows mredinn merve Coanpress
sion by mensuring the length and intensite of stmuolation
Frcom Hle rIJIl:l,'l.'H 1o Uhes meels 1

ol 1w

Ban nerve i the wrist

CLINICAL TIP
These tests provide rapid diagnosis of carpal tin-
el synelvame:

_ = Tinel’s sign — tingling over the median nerve
o light pereiission of the carpal tinnel

= Phalen's wrist llexion test — holding the fore-

arms vertically 1 alloaving both: hamds 1o dop

inte complete flexion ot the wiasts for 1 oninute

reproduces sympoans of carpal tmmne] sadrome

* Compression test — blood pressure cuff

inflated above a}(ﬂn”( Pressure on the forearm

for 1 1o 2 minutes provokes pain and paresthe-

sia along the distribution of the median nerve,

Treatment

*  Conservative tresument — resting the hands by splinting
the wrists in neutral extension especially at night for 1o
2 weeks, along with gentle daily mnge-olf-motion exercises

= Physical therapy including the use of nerve gliding exercises
(Kim. 2015)

*  Nonsteroidal anti-inf atory drugs for symplomatic reliel

* Injection of the carpal tunnel with hydrocortisone and
lidocaine

# Treatment ol any underlving disorder

* Snrgical decompression of the nerve by resecting the entine
wransverse carpal tnnel ligament or by using endoscopic
surgical technigues

* Poeaibly, mevrolysis (frecing of the neeve fibers)

*  Muodification of the work area




NERVE COMPRESSION IN CARPAL TUNNEL SYNDROME

Cross section of normal wrist g

HOW CARPAL TUNNEL
SYNDROME OCCURS

Flexion

Coampression of nerve between tendons
and transverse carpal ligamene

Extension
Stretching of nerve over tendons and
bones
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SPRAINS

liganment ix a band of connective tissue that connects

twy bones, spanning and offerng support (o joints,
A sprain ocenrs when aoing is forced bevond i normal mige of
moion, resulting in an mcomplete or complete e to e s
porting lgaments, Join distocations and frcires may accom-
pany a severe sprain. The ankle is the most commonly sprained
Joinn. Frnger, wrist, knee, and shoulder sprains are also common,

Causes

* Trauma inchuding falls
* Motor vehicle secidents (AMVA)

* Sports mjurnics

Pathophysiology

A lgarment may tear at any point along s length or atis auach-
ment 10 bone (with or without avulsion of bone). Bleeding and
formation of a hematoma are followed by formation of an
inflammatory exudate and devel et of granulation tssue,
Calligen formation begins 4 o 5 days alier the injury. eventu-
ally onganizing fibers parallel w the lines of stress. However,
swelling, strerching, or impingement on nerves or vessels
around the joint may cause neurovascular compromise.,
Further reorganization resulis in evenmal sirengthening of the
damagerd ligament, although persistent Laxit may result in
chronic joint instabilin:

COMPLICATIONS
*  Avulsion fraciure
*  Chronic insubility

Signs and Symptoms

* Localized pain (especially during joing movement) and
wenderness
& Swelllmg and warmith
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= Progressive loss of motion
= Ecchymaosis "
*  Function will be impacted to varying degrees depending on

the location and exient of the injury.

CLINICAL TIP

Spraing are graded according to the degree of
swelling and instability:

Cirade 1 — siable and minimal swelling

Grade I — moderate nstalality and swelling
{;L‘..h’].l:‘ 1 — Eross irml.‘ll:i!:'l'_\.'. 1-x!g'|'m'|'.t-. S.'I.\'q'!l“l'lg.
and cochymosis.

Diagnostic Test Results

®  Stress radiography visualizes the injury in motion.

= Xeray confinms damage o lgamen s,
Although not standard for most spaains, an MELcan be sl
i further tissue damage is suspected or iDsurgeny ooy b indi-
cated as in the case of anterior cruciae lgunent (ACL) wears.

Treatment

PRICE: Frotection, Rest, loe, Compression, Elevation
Elevate the joint above ihe level of the heart for 48 1o
72 hours (immediately afier the injury)
Invermittent ice pill:'l\:.\ for 12 10 48 hours
Immaobilizer or spling during the acute phase (up o Dweek)
Monsteroidal anti-inflammatory drogs (NSAIDs) and
analgesics

= Early mnge-ol-motion (ROM) exercises as wolerated

. PIII_HiC.'iI th A e b inelicaned :I:-|u_:|:|l,[':||g on the sever
ity of the injury

# Acute surgical repair il indicated — notably, for the olrar
collteral ligament (UCL) of thumb and muluple ligamen-
tous injurics of the knee or elbow due o distocation

*  Late surgical reconstruction may be indicated for chronic
instability of the shoulder, knee, and ankle.




Tibéa

Fibula

Talus

Posterior
Lalofilular
ligameent

Catcaneofibular
Bgament

THREE-LIGAMENT SPRAIN
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STRAINS

A.slmin i an injury wooa miscle-wenden wnie The mecha-

m is described as a sudden forceful comraction of o
miscle under sirerch tha overlosds s wnsile srengih, resal-
img in filure at the moscle-tendon junction. Muscles th
mwer joinis are the most susceptible wo srain. These ude the
hamstrings, rectus femons of the thigh, gsirocnemims of the
calf, amd biceps brachialis of the upper arm,

SRS

Causes

* Sudden or unanticipated muscle contction doe o 6
sprinting., throwing, or other forceful activity

*  Inadeguate warmeups and conditoning

= Degenertive chianges in muscletendon units secondary w
aging or anabolic steroid use

Pathophysiology

When o tendon or muscle is worn, bleeding occurs into the
muscle and surrounding ssiees and an infllammatory exudate
develops between the wrn ends. Granulation tissue grows
imwaarel from the surrounding soft tissue and cartilage. Collagen
formiation begins 4 w5 days after the injury, evenally orga-
rl-r."!il'lj; fibwers p.:lt'!l“r.'] o the lines of stress. With the aid of vascu-
lar hibrous tissue, the new tissue cventually fuses with the
surronnding tissues, As further reonganizaion mkes place. the
new endon or muscle separates fiom the surrounding G
and eventually becomes strong enough w withstand normal
muscle strain.

COMPLICATIONS

* Calcinm deposits in muscle (with repeated
fmjury)

*  Limtived movement and suillness

* Muscle fatigue

Signs and Symptoms

* Pain
Inflammation
Ervihema

* Ecochyvimosis
*  Elevated skin iemperamire
-

Function i impacted o varving degrees depending on the
severity and location of injury.
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CLINICAL TIF

Sarains arce wsually graded on a scale of | oo 1L

15 are charncierized by small pears:

i aueed minimal o no swr,llil'lg-':
Treaument s often ol neossary.

* A grade I strain is a erate strsin and
although part woam, the muscle ancd wendon
are intact. There is marked pain and swelling.

& Grade 11 strains sare the most severe and ooeur
when o majority of fibers are wrm or there (52

* Grade ]
dithe il 1

complete lear
*  Health care professionals should be com=nlied
|'|.:||' H::'llh- " aned 111 :-I:.lilu..

Diagnostic Test Results

*  Soress radiography visnalizes the injury in nwoion.

*  Neray detects the presence of fraciare,

#  Muscle biopsy, wh 5 rarely done, shows musole regencr:
tion and connective lssue repan

= MRI may be used depending on the severity of the §
and patient prosentation.

jury

Treatment

w depending on the sevenity ol imjury el
fencticmal impairmen

*  Analgesics

L .r";p| atron of 1ee for up i A8 howrs, Flent iy (73 i‘ll}]‘}]i ¢l
after inflammation has subsided

* Surgery 1o suture tendon or
approximation,

mscle ends in close

Chronic Strains

*  Tremment is usually unnceessacy, bt physical therapy may
asEisl 1o |'1:f\|:lw..-r1l.'

*  Heat, nonsteroidal 2 nmatory drugs, and analgesic
muscle relaxants o relieve discombort




MUSCLE STRAIN

Bh!ewumrrmamhdmﬂ

Vashos medistes musce

Vaslus
faleralis muscle

Pateitar kgament

Tiialis anlesior
[y {1 ]
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TENDINOPATHY

tendon is & tvpe of connective tizsue that ransfers muscle

forces 1o the skelewon fRyvan et al, 2005}, Tendinopathy
refers 1o a condition characterized by localized pain over an
injured wendon that is associated with loading of the wendon
(Vicenzino, 20015). When injurcd. the tendon shows a disorgae
mizton of collgen fibors, an increase in the pombeer of blood
vessels amnd nerves, and o breakdown of tissue (Scott e al,,
201 5),

Tendinopathy progresses in stages. Reactive tendinopathy is
the mildest form and is reversible and characierized by mini-
il 1:11:|.n_q1'-$ to collagen integriny. 1f not treated correctly, this
nexy progress o iendon diseepair where more sipnificant struc-
tural changes are observed. The final stige is degenerative ten-
dinopathy, which is characterized by fibroblast degeneration
and greater disarray of collagen fibers.

Tendon il'l_illl'ies are estimated 1o be as high as 500 of all
sporierelated and running injuries {Couppe etal., 2015: Lopes
et al., 019,

Causes

Chveruse ar a rapid increase in load o the iendon

& Other musculoskeleal disorders, such as rheumatic diseases
and congenital defeces

*  Posturad misalignment

®  Abnormial body development

*  Hypermohiline

Pathophysiclogy

A tendon is a band of dense fibrous connective tissue that
attaches muscle to bone. Tendons are cxiremely strong,
flexible, and inclastic. Tendinopathy describes an injury
o the tendon characterized by pain and dvafunciion with
increased loaed,

AGE ALERT

- Common forms of wendinopathy in adolescents
(both males and females) include ]).'l.l::'”::r {epueaned-
riceps tendon) and Achilles wendinopathy.
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COMPLICATIONS

' = Scar tissue
& Disability and loss of funciion

Signs and Symptoms

Restricted range of motion

Localized pain especially when the tendon s loaged
Swelling

Crepitus

Caleific endinmis

Proximal wenkness q:!uq_- ter calcmum ll,l.'l;uvh.ii.\ an the vendomn §
Caleiwm erosion ints adjacent bursae (acuie caleific bursitis)

B B B B B e

Diagnostic Test Results

& Nerays may be normal an firse bat e show bony fragments,
osteophyvie sclerosis, or calchum deposits
Arthrography shows irregolaritics on the undersurface of

the wendon,
* CT scan and MRI identily wears, partial ears, andd
imllammagion.

Treatment

Treamment varies with the stage of tendinepathy bal may

i|'|.|: IIII]I'.‘

* Physical therapy with an empliasis on endon loading and
:l’!'lllnl:'l;:]iﬂg

Immabilizaton with a sling, splint. or cast

Systemic analgesics

Applicaton of cold or heat

Injection of a corticosteroid and an anesthetic such as lido-

caine into the tendon sheath

« Oral nonsteroidal ant-inflammaory drogs (MSATDs) until
the patient is free of pain and able w perform range-of-
miotion exercises without difliculoy

#=  Surgical debridement of degenerative wendon or excision af
caleific deposits may be necded,




ELBOW LATERAL EPICONDYLALGIA
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BURSITIS

ursiti is 2 praniul mdbonmation of one or more of the
w1 — chived wics lnbricated with small amounts of smovial
flunsicd than Gecilinane the motion of muscles and endons over bony
prominences, Bursitis can ocour wherever buarsae are located;
howeven they are commaonby seen in the subsdelioid, olecramon,
wrochanteric, calcaneal, prepatellarn, or Achilles wndon regions,

Causes

*  Recurrent or direct truns o g joint or the soft issues sar-
rounding the join

* Inflammatory joim disease, such as rhewmaoid arthrits or
FLLeT

* Chronic bursitis — repeated atacks of acute bursius,
LGy, or infection

® Sephie bursitis — wound infeciion: b

overlving skin
Pathophysiology
The role of the bursa is 1o ac as a cushion and 1w suppress fic-
o allowing the tendo move over bone as the muscle con-
tracts and relixes, It's o sie lined with symovial flaid.

Bur=ius 35 an inflammaton of the bursa. The inflammation
leads o excessive produciton of [uid in the sac, which becomes
distended and presses on sensory nerve endings, causing pain.

COMPLICATIONS
*  Extrome pain
*  Restricted joint moven

Signs and Symptoms

=  Tenderness and irritation

=  Inflammation

Swelling

*  Warmth ever the affected joim

Sudlen or graduad onset of pain and lmited movement

.
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Site-Specific

#  Subdeltoid bursa — limited arm abduction

* Prepatellar bursa — so-called houwsermiand's knee; p
climbing sairs and knecling

nieric bursa (hip bursa) — pain when climbing,

K& aunned q'ﬂml':lu.; !ugs

whien

Diagnostic Test Results

frequently ocours concurrently with wndingtis, and the
v be dilficul o dis i ct problems. Kerys
Iy normal in the early stages. In caleilic bursitis, cal
aned mlirsonography can

Bursiti
Wi
dATE LE
civm deposits may be present. M
be uscd o view decp bursae o e dilferemiate other cinses of

pain in recalciimng cases,

I.'\|l1 as Hﬁ[i

Treatment
*  Rest, which may include immobilizadon with @ sling spling,
(5% R L

Physical therapy

Application of cold ar lwa

Therapeutic ultrmns rraphiy

Mixture of @ corticosteroid and an ancsthetic such as lido-

caine injected into bursal sae for immediare pain reliel

Diagnostic uhirasound may be used 1o guide e injections

to assure proper placement of the medicaion (Hsich

ctal., 2013)

& Nonsteroidal a ifammatory drugs until the parient is
frec of pain and able w perform range-ofanotion exercises
easily

= Shoreterm analgesics, such as propoxyphene. codeine, acet-
aminophen with codeine, and. cccasionally, oxyoodone

& Faor chronie buarsigs, Hli_-.st}'h' rl:mng{'; Lo prevent u-u:urring

o Swrgical draimage of the bursa

_—



BURSITIS OF THE HIP AND KNEE

Hip

Head of femur

Neck af femur

Quadricep tendan

inflasmation of

prepateilar bursa - Femiar
Patetia

Infrapatettar fat pad ammalhe sl men

Patellar ligament
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ANEMIA

nemin 1% 0 condition associved with lower than normal
levels of ervihroovies in the Blood. There are several ivpes
of anemia, including aplastic, iron deficiency, and pernicions.

Causes

Aplastic An

* Congenital or acquired
*  Autcimmune reactions or odher severe disease (hepatitis)
*  BPrugs. radiation, and moxic agenis

Iron Bafi

& Inadequate iron intake or iron malibsorpiion

®  Ploodd boss

- [‘n-—gﬂ:mr}. winel dhiveris maternal won 1w fems

*  [Inmravascular hemolvsisinduced hemoglobimuria or parox-
vamal nocmrnal hemoglobinuria

Vieunin B, delicienc ¥ e 1o bck of intrinsie Getor in stom-
ach lining

s  Cenetic F;I:I:"ﬁ}]'ﬂ'.ﬁ-i'liillrl and age over Gl

= Immunologicilly related disorder

®  Partal gasirectomy

Pathophysiclogy

Aplastic anemia uswally develops when s reel o destroved
stemy colbs inhibin blood cell production, Less o r|11|:|||;:||:||'_|.', dame-
ae to bhone marrow microvasculature creates an unfivorable
crvironment for cell growth and matrsion,

Iran deficiency anemin occurs when the supply of iron is
inadequare for oprimal formation of red blood cells {RBCs);
the restle s micracviee (smallessized cells winh !:;1|1.- color
thypochromicy on stining. Body stores-of iton, inclding
'|)-|.L\.|||.|. iran, become l’|1.'|:'|v|:h.'1:i, ancl the concentration of serum
transferrin, which binds with and pansports iron, decreases.
Insufficient iron stores lead oo depleted BBC mass with low
]II.'1I11I-j.:!lr1)iII ||I1l_|- l.!rll.r.l:rili'.!lil::ll!l il iltlpuil'm{ nsd?.-ﬂu-u-:‘ﬂrr}-.
gz capsciiy,

Decreased production of hydrochloric acid in the siom-
ach and a deficiency of ntrinzic fctor charcterize perni-
cions anemia, The resulting in By deficiency inhibis
cell growth, leading o the production of scant, deformed,
sod) RBCS having poor oxyvgen-carryving

macrocyiie (larger-s
CHPEIC I,

COMPLICATIONS
Aplastic Anemia
= Lile-threateni
= Major infection

s hemorr g
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Iron Deficiency Anemia

* Infection and pneumonin

¢ Picaand lead poisoning in-children

* Bleeding

*  Hemochromatosis (from tl'ul:l'rcphlrt‘cu'll:!!'l! aof
iron )

Pernicious Anemia

®  Prychotic behavior

L] N'g'a,lrnlugi-c izl

Signs and Symptoms

Alihough Fuigue, weakness, pallor, and schycardia, chest pain,
and shorness of breath may ocour in individuals with all pes:
of anemia, the following signs and synpoms e been mone
closely associated with cne of the pepes ol anemia.

Aplastic Anemia

* Progressive weakness, [agigue, and aliered level of
COPAE IONIET0ES

®  Ecchymosis, pallor, petechiae, and hemorrhiage from the
mucous membranes or into e retng (may result in visual
cisturbances)

*  Fever, oral and recal wloers, and sore throat

= Bibasilar ceackles and mehycardia

Iron Deficiency Anemia

= Spoon-shaped, brinde wails

®  Unusual craving for nonnutritious items (for example. dirt,
iee, or chalk)

@ Uncomfortable tingling or crawling feeling in the legs

® Burning or smooth tongue, with sores ai the corners of the
maouth

Pernicious Anemia

* Weakness, numbness, and ungling of extremities in aess

wenld be covered by .-mn:kx.nl' gloves

*  Gingival blecding and tongue inflammation

= Disturhed position sense, lack of coordination, impaired
fine Ainger movement, and altered vision, t@see, and hearing

* Trritahility, poor memory, headache, depression, deliviun,
ancd ataxiag changes may have occurred before reatment

Diagnostic Test Results
Aplastic Anemia

*  Laboratory stedics show 1 million/mm® o fewer RBCs of
normal color and sze with a very low absolue reticulocyte
connnl, elevated serum ivon level, normal or slightly rediced
wotal irom-binding capacity, and decreased platelet, newtros
phil, and lmphocyte counes.

* Bone marrow biopsy may show severcly hypocellular or
aplistic marrow and depression of RBCs and precursors,




PERIPHERAL BLOOD SMEAR IN APLASTIC ANEMIA

Nesrnal red biood cell (REC)
Macrocylic RBC
Platelet
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e

Iron Deficiency Ancmia

* Laboratory analysis reveals low hematocrin, low Hb, low
serum ferritin and serum iron with high iren-binding capac-
iy [ TIBC), low RBC connt with microcytic {low MOV} and
hvpoehromic cells (low MOCBIC) due o decreased mean cor-

b, sl ddepletad o alsent iron siores.

marrow stuchies show hvperplaan of precursor cells.

Pernicious Angmia

&= Laboraiory amihss shows low hematocrie (Hetd, low Flh,
low RBC count. mean corpuscular volume (MOV) gremcr
than 120 mmm’, and servm viamin By, bess than 001 pg/ml,

= Schilling test evaluates excretion of mdiolabeled vicamin B,

& Castrie anahsis shows the absence of free hvedroshloric acid
after histamine or peniagasirin injec o,

* Bone marrow aspiration shows ervihroid hyperplasia with
mcreased megaloblasts but few normally developing RBCs,

& Anubody westing reveals intrinsic factor antibodies and ana-
paricial cell amibodies.

268 Partll » Disorders

Treatment
Aplastic Anemia

Bloodd or platclet wranshusion

*  Bone nariow ansplaneanion

= Measures o prevent mlection and antibionics

- ]{r'xp |lu1'_1.- .'\It!:ll:lﬂ:l'l with nx}'avl!

®  Corticostereids, marrow-stimulating agents, immanosup-
pressive agenis, and colony-simulating Fctors

Iron Deficiency Anemia

L t’}l'ill or |1:1:|1'||I|;:r1|.|. i|'|::||:|

®  Blood mransfusions in cases of severe anemia
Pernicious Anemia

e Ea |'|5.' |1;||'|.::|1t¢'|';|| vilarmin Ill_. ¥ L'|s| TS LR LT
s Aficr imnitial response, litelong monthly dose of vitamin B
#  Blood transfusions in cases of severe ancis
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congenital hemobvtic anemia that ooears primarily, but
Annt exclusively, i blicks, sickle eell anemia resulis from
a defective hemoglobin maleoele (Hb S) that couses RBCx 1o
beeome sickleshaped. Such cells clog capillaries and impair
circnlation, resulting in chronic ill health (Gangue, dyspoca on
exertion, swollen joins), periodic erises, long-term - complica-
tioons, and carly death.

I beihy parenis are carriers of sickle cell i {or another
hemoglohinopathyi. each child has & 235% chance of develop-
ing sickle coll anemia. Approximaicly 1 out of every 50 blacks
has sickle cell anemia. The defective Hb S—producing genc
miay have persisted becanse, in aress where makoia is endemic,
thie heteraevpons sickle cell omit provides resistance 1o malania
andd is acially benehicial,

AGE ALERT

Half of paticnis with sickle cell anemia once died
b their early 205; few lived 1o middle age. Earlier
diagnosis and more efllecuive weatment have
improved the prognosis of sickle cell anemia.
Moo=t patients now survive well ino sduliliood.

Causes

*  Homoevgous inheritance of the gene that produces Hb 5
*  Hewcropgous mhientance of this gene resulis in sickle cell
trait, which is isumlly asympromatic

Pathophysiology

Hb 5 becomes insoluble whenever h}'}n}xi.‘t occurs. As a resalt,
these RBCS become rigid and elongated, forming a crescent or
sickle shape, Such sickling can produce hemaolysis (cell deswue-
i), In .ult!i.ﬁl:l:ll. theae mltered cells make hlood e \'i.w_q LS
annel tendd o acoumulbate in smaller blood vessels and capillar-
pes, The resuli is lods of normal circulaion. swelling, vssue
infarctions, and pain, Furthermore, the Mockage ciuses anoxic
changes that lead o lurther sickling and ohsiruction. Each
pesticnt with sickle cell ancmia has o different hypoxic thresh-
ol sl particulir factors that trigger o sickle cell crisis. liness,
EXRESIINT 10 cald, stress, acidaotie states, or a IJGLlI!IHrIIII?.'hi:I'rtI.rRii'
process thal pulls water out of the sickle cells precipitatles @ oris
sin inmost paitients, The blockages then cause anoxic changies
that Teaud vo further sickling and obstruction,

COMPLICATIONS

Ld r:hlhﬂit RIFLE LV pillnu G H] _'_. l]i.\d'ilhl;'

* e f

* Splenic mfarction and splenomegaly (splenic
S s AL )

* Retinopatby

* Nephropathy

= Alijor org

= Siroke

* Acuite chest syndrome

J

arcrica
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*  Pulmonary infarctions, which may result in cor

manale

wmic leg ulcers {especially arcound the
ankles)

*  Increased suscepibiliny to infecion

&  Jron overload fromm recurrent Bleod transfusions

Signs and Symptoms

* Tachycardia, cardiomegaly, and sysiolic and diasiolic
MIrmies

= Chronic fatigue and unexplained dyspoea ar dyspnea on
exeriion

= Joint pin

b |;|.1.'::r|. gu:lwqh

Trritability in children

Occlusive or Infarctive Cris

& Severe abdominal, thoracic, musoular, or bone pain

* Waorsening jaundice, dark urine

Aplastic Crisis

= Pallo

& Lethargy, slecpiness, and coma

*  Dyvspnea !

= Markedly decreased bone marrow activily and RBC
hemohvsis

Diagnostic Test Results

& Electr L4 shoresis shows Hi S,

#  Siained peripheral blood smcar shows the presence of sicks
led cells

L] I,_'.||:|r:|r;glnr1_.' siimdies show low BRBC count, clevated white
Bloeodd cell {(WRC) and plateler counts, decreased erythrocyte
sedimenuion rate, increased serum iron levels, dlecreased
BB survival, aned retculocyiosis,

& Laveral chest X- 113 shows “Lincoln r,!_;' tltfﬂr]]ﬂq‘ill the ver-

tehrae of many adults and some adolescents.

Treatment

= Prophylaciic penicillin before age 4 monihs
#  Onal hvdroxyurea to reduce the number of painful crises
= Packed RBC vanslusions for severe ancmia
& Sedation

* Analgesics

{)xngl:n

Ol or LY. (luids

Faolic acid .'i.1||;:!:|h' neEiLs

Antibiotics

Infections disense prevention, through I IO,
propes foadd preparation, and frequent handwashing

* Bome marrowsstem cell tmnsplant

& @ @



PERIPHERAL BLOOD SMEAR IN SICKLE
CELL ANEMIA

f Sickled cells

0 o SICKLE CELL CRISIS
i

-@®

Kormal red
blood cell
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THALASSEMIA

halassemia, a group of hereditry hemoletic anemias, is

chamcterized by defective synthesiz in the polvpepiide
chains of the protein component of Mb. BBC synthesis is also
impaired.

Thalassemiis are maosl common in people of Mediereanean
ancestry (espocially Ialian and Greek, who develop the form
ﬁl“t.-tl Ir]'n--]'!mhumm]. I,""i:ﬂ" whose ancestors ul."lgi.u:‘lln-ﬂ mn
Alrica, southern China, southeast Asia, and India develop the
form called alpha-dhalassemig, which reflecis deleiion of one or
more of four Hb genes. Prognosis varies with the number of
delered genes,

In betasthakssem, the most common form of this disorder,
smthesis of the beta-polvpeptide chain is defective. Tt ocours in
three clintcal forms: major, infenmedie, and minor. The severin: of
the resuliing anemia depends on whether the patent is hamo-
avgons or heteroevrons for the thalassemic tait, The prognosis
varies:

* halassemia major — patents scldom survive o adualthood

¢ ghalasemia intermedia — children develop normally into
adulthood: puberty usually delaved

* thalssemia minor — normal life span.

Causes

* Thalassemia major or intermedia — homozvgouns inheri-
tanee of a partially dominant autosomal gene
*  Thalassemin minor — heterosygous inheritiinee of the same

BT

*  Deletion of onc or more of four genes

Pathophysiology

In bet-thalassemia, total or partial deficiency of be-paly-
peptide chain production impairs Hb synthesis and resulis in
continual producton of fetal Hb bevond the neonmal period.
erl II1-|”"|I jlll!lllllui}:]iﬂill“.[l ﬁ:l'l“l“:‘\i"- \“'ir’.'_'ll_'ﬁu I’ﬂ.lr"- Hjlll'l“".lfl- fis
bem-polypeptides an the tme of birth. This conversion doesn’t
!'l.ll:]ll::ll i thslsssemic imfans, Their RRCa are ]1\_.]_||:|rh:|1'|||||'r
and microcytic, In alpha-thalassemin. a much reduced quanty
af alpha-globin chains is prodsced.

COMPLICATIONS

* Pathologic fraciures and bone deformities
Cardine arrbwthmias and heart Bdlure

Froan enverbond from muliiple Blood mansfusion
Cirowth and developmental delavs in children
Infecuons

Splenomegaly

® ¥ ® & @
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Signs and Symptoms
Thalassemia Major

* Arbirth — no symploms

& [nfants ages 3 w0 6 months — pallor: yellow skin aned scles

# Infamts ages 6 to 12 months — severe ancmia, bone abnor
mialities, Bilure o thrive, and life-threatening complications

= Splenomegaly or hepaiomegaly, with abdominal enlarge
ment; lrequent infections; bleeding tendenoes (especilly
nosebleeds); anorexia

= Small body, large head {characieristic feamres); ]Hﬁ!ihlf
menial retardation

*  Facial features similar 1o Down symdoome in infants, doe'to
thickened bone at the base of the nose [rom bone marrow
hyperacuivity

Thalassemia Intermadia

* Some degree of anemia, jaundice, and splenomegaly

# Signs of hemosiderosis, such as hemopiesis, Pan dleliciency
anemia, or paroxysmal nociirnal hensogl inemin — due
o increased inmestinal absorption of o

Thalazsemia Minor

*  Usually produces no symptonms
s Ailel .'IIII.'I"I"I.I:I.. afien owverlooked

Alpha-Thalassemia Syndromes

L R[‘F![‘{'t ‘I'l.l." n IFIII“'T 11"“{"!“.‘ i |.1.‘||::Ii.|'hl|.'i- I:ﬂ CRCmL
o Range from asympomatic o incom patible wich life

Diagnostic Test Results

# Labaratory analysis reveals low RBC and Hb level, microcys
tosis, aned high reticulocye count; elevated bilirubin and uri-
nary and fecal urobilinogen levels; and low serum folate level.

= Peripheral blood smear shows targen cells; microcytes: pale,
nucleated RBCs; and marked anisocytosis,

& Skull and long bone X-rays show thinning and widening of
the marrow space due to overactive bone marrow, granular
appearance of bones of skull and vertehrae, areas of osteo-
porosis in long bones, and deformed (rectangular or bicon-
vex) phalmges.

= Quantittive Hb studies (hemoglobin elecirophoresis)
reveal significantly increased Fetal Hb level and slightly
increased Hb A level,

* Family suudies of DNA analysis may be condueted 10 evalu-
ate carrier status and confirm mutations in the alpha= or
betglobin-producing genes.

Thalassemia Intermedia

= Peripheral blood smear shows hypochromie, microcytic

RICs {less severe than in thalassemia major).



Thalassemia Minor * Transfusions of packed RBCs to increase Hb levels

: - 3 Judiciously to minimize iron overload e
L] :;;-&q:h::r:-l hlood smear shows hypochromic, migrocytic = Splenectomy and bone marrow )
5,

transplantation {effective
5 : ness hasn't been confirmeed) ( tives
s Quantitative Hb stidies (hemoglobin elecirophoresis)

reveal signilicantly inereased Hb Ag level and moderately Batr Thalze=armiailn g 4
: i termedia a T
increased letal Fb level, nd Thalassemia Minoe

® SO LDCARmienk
Treatment

= lron supplements contraindicated in all forms of thalassemia - Alpha-Thalassemia

Beta-Thalassemia Major: Essentially Supportive * Blood wansfusions

& Initero wansfusion for hydrops fealis
= Prampt ireatment with appropriate antibiotics for infections

& Folic acid supplements

PERIPHERAL BLOOD SMEAR IN THALASSEMIA MAJOR

Wherocylic
ypochiame
fed bood cells

(RBCS) =

Hucleated RBC
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POLYCYTHEMIA VER?

Pul:rc}':hcmiu vera is a chronic disorder characierized by
increased RBC moass, ervibrocviosis, leukoeyiosis, thoomlo-
cviosis, clevated Hb level, and low or normal plasma volume.
This disease s also known as !JTJ!N.IFI!_T M‘q‘fﬁmuiﬁ. r-r_u!rrrnrj.ﬁ. O
polveythemia rubra wera, 1L occurs most commaonly among Jewish
males of European desceni.

AGE ALERT
Polveythemia vers wsially ocours bepween ages 40
amel G0 1t selelom affects children.

Frognosis depends on age at diagnosis, trear-
ment, and complications. In untreatcd polveys
themia, l'l'lurl.ll:l'l:r Y ||:|g1|. aned associated with
thrombosis, hyperviscosity, or expanded blood
volume, Addionally. myeloid mewaplasia (ecio-
pic 1'I.L'111:I.Il:r‘|.‘u'|[r_':k1'$ in the liver and spleen) with
mivelofibrosis (fibrous tssee in bone marrow)
and acute leukemin mav develop.

Causes

Unkonown, but probably related 1o a clonal siem cell defecr.
Nearly all patients have a mutation on the JAK2 gene, which
results in altered signal within the Janus kinase pathway

Pathophysiclogy

In pulvothemia vera, uncontrolled and rapid cellular Tepro-
duction and maturation cause proliferation or hyperplasia
of ail Bone marrow cells (panmyelosis). Inereased RBC mass
makes the blood abnormally viscous and inhibits blood Now
through the microcircalanon. Diminished Blood Mow and
thrambooyiosis set the stage for intrmascular thrombaosis.

CLINICALTIP
Secopndeary polyoyifiemia is excessive production of
circulating RECs due 1o hypoxia, tomor, or dis-
ease. It occurs in spproximately 2 of every 100,000
people living at or near sea level: the incidence
increases among those ving at high altioudes.
Sprurmons folyoythemia is characterized by an
increased hemaocrit but decreased plasma val-
umie. It usually affects the middle-aged popula-
tio sl 15 more common in men than in women.
Canses anclude dehvdration,  hyperiension,
thrombacmbolic discase, or elevated serum chao-
lesterol or uric acid.

210 Partll » Dizerders

09090909

e COMPLICATIONS
]L‘l' * Renal calculs
< = Abdominal throimbosis
& Hemorrhage
Swroke or myvocardial infarcuon
Peptic ulcer discase
Acure myelogenous leukemia 4
Myelofibrosis (Bone Marrow scrring, h’ﬂ[km"
and splenomegaly, and severe anemia)

Signs and Symptoms

Feeling of fullness in the head, dizziness, and headache
Ruddy cyanosis (plethora) of nose

Clubbing of digits

Pamnful pruriius

Ecchymosis

Hepatosplenomegaly

Alterations in vision

Abddominal Tullness

Cramping in legs while walking {iniermiitent clatidicanon)
Chiest pain {(angina pecions)

Diagnostic Test Result=s

& Laboratory studies reveal:
® imcreased RBC mass
& jnereased !Irmugluhin {greater than 18.5 g’;‘ﬂ:Lil‘L e
or greater than 16,5 g/ dL in women)
normal arterial oxygen saturation
imereased urie acid level
increased blood histamine levels
dlecreased serum inon concentration
decreased or absent urinary ervihropoietin.
* Bone marrow biopsy shows excess production of myeloid
stem cells,

L L N

Treatment

# Phichotomy to reduce RBC mass and kecp hematocrit
below 45% in men and 42% in women

*  Low-dose aspinin

= Myclosuppressive therapy with hydroxyurea or a fanus
kinase inhibitor. Interferon alpha has been used off-label



PERIPHERAL BLOOD SMEAR IN POLYCYTHEMIA

- Dersely packed red biced cofls (ABCS)
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Dis.se“liﬂ:'l.lc-rl intrnascular congulaion (DIC) occurs as
a complication of discases and conditons that acceler-
ate clotting, DIC causes small blood vessel ooclusion, ovgan
necrasis, depleton of circulating cloming fotors and plaelets,
acinvation of the fibrinolviic svsiem, and conssquent severe
hemorrhage. Clowing in the microcireulation uswally affects
the: kidrneys and exwremities but may occur in the brain, lungs,
patuitary and adrenal glamds, and G mocosa, DIC, also called
rnﬂu.rl.rr‘f.lrr'rm rmgwfn‘rmllﬁ_'l.' o Jgfrilnu.r.limu ;J'm!'rama'. 1% gener-
ally an acute condition bur may be chronic in cancer paticnis
{Troussean’s smdrome ), Prognosis depends on early detection
and weatment. the severiy of the hemorrhage, .\11r| reatment
of the '-““I"Tl““h hieeae,

Causes

Etislogy unclear (however, in many patients, the riggering
mechanisms may be the entrance of foreign protein into the
circulation L'l:ll(l '\;lh.l;'h].lr endotlhehal '||1j|,|.|':\.'] 5 54-1.1,*r.1| |:|1r|;I|_-rI-|.-n
ing ctiologies may lead 10 the development of DIC, tan the
coagulaiion disorder is generally imitiated through {a) o svs-
temic inflammatory response, which leads 1o activation of
inflammatory mediators (for example, cvtokines) and subse-
quent activation of coagulation pathways or (b) a re
CXPHEISUFe 0 materials thiae PromoLe 1'n..t|;_|||:|li.|::||:| i the circu-
latory syslem
DIC may resol from:

lease or

* infections — gram-negitive or gram-positive. sepricemia:
viral., fungal. rickewsial, and protoracal infection (malaria)

* obstetric complications. — abruplio. plicenta, amniotic
fluid cmbaolism, retnined dead fels, septic abortion, and
eclampsin

* neoplasia — acute leukemin, memsiatic carcinoema
especuilhy adenocarcinoma

anl

®pecrosis — exiersive burns or i, brain tssue destrcs
tion, wansplant rejection. and hepatic necrosis

other causcs — heatstrake, shock, poisonous snakebite, cir
I:EIH'LI\. Lk l,'ll::'lilll"alll IFlI ‘I.“lr:ldlll‘:tl: !]1'““' '.l'qi[l\’l.l"inll. Car-
diae arrest, surgery necessitating cardiopulmonary bypass,
giant hemangioma, severe vonous thrombosis, and purpora
‘IIlr[IE!1:IFS‘

Pathophysiology

Regardless-of how DIC begins, the swpical accelerited cloiting
resulis in geteralized actvanon of prothrombin and a conse-
guent excess of thrombin: The thrombin converts fibrinogen
1o filari, |:|ll~[| l.'il'lg fibrin clotsin the microcireubnion. This
process waes huge amounts of congulation foors (espedially
fibinogen, prothrombin, plaeles, and factors V and VI,
l.'ilu‘.-ili;: I'I-‘u'pl'lliht'ilhlj.{l.'lil: -.l. h:..pn';l:uthrn::ﬂ)i:u_—|||.i;|_| thirom-
vl deficiencies in Gciors Voand VITL Ciroobning
1 also sictiviites the Tib ol systens, which dissolves
libain chons inte fibrin degrdan

radation prodocs s well as depletion of plsma coagulaion
factors.
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COMPLICATIONS
Renal Exilure
Hepatic damage
Swreoke or intra
Ischemic bowel

Respiratony dysfunction or fQilure
Gangrene and loss of digits
Shock and coma

De=ath
Signs and Symptoms

ehaal hemorrhage

= Abnormal bleeding:
* Cutncous oozing of serum, bleeding rom surgical or
LV, sites, and Blecding from the Gt
& Petechine or Dlood blisters (purpuri). cpistaxis, il
hemoptysis
= Chanosis; cold, mottled fingers ancd toes

& Severe muscle, back, abdominal, and chest poin

» Nausea and vomiting (oey e o i ifestation of Gl
Ileeding)

= Vitalsign changes consistent witl 2l k

®  Confusion

* Dvspnea

L J1:ig:|| i

*  Hematuria

Diagnostic Test Results
Laboratory amalysis reveals:

- U_I[IIIJ‘I{'I{" I:I!ili H'I. (RAERR T hllim’illu l!l‘l ri."-'lsf':l tl‘_‘l]]i}glﬂh‘“’ I-cv"
els (bess than 10 g/dl) and decreased serim |!|:ll.l:|l.‘l CORRE
{le=ss thizae DO OEHD S}

= prolonged prothrombin time [FT] (more than 15 seconds)

o prolonged activated partial thromboplastin time [aPTT]
[more than 8 seconds)

s decreased serum ibrinogen level (less than 150 mg/dL)

& positive pedimer st (specife fbrinogen test for DIC) atless
than 1:8 dilution

= ncreased hibrn degradation producis {commuonly greater
than 45 pg/ml. or positive at less than 1: 100 diluion)

*  diminished Blood cloning fcwors Vo and VT (and factor Wi
in snmne sindies)

® clevated blood urea |1umg1:'|1 {oreater than 25 mg/dL) and
elevated serum creatinine levels {greater than L3 mgAdL).

Treatment

Prompt recognition and treatmient of underlying disorder
Blood translusions: fresh rozen p]ﬂsmn, ™ elet, p-"lﬂkﬂ_ﬂl
red bload coll tmansfusions, or cryoprecipiiate o support

e |:|!::1,-:|:ling

Tuemvoseasis in o
[N fluids
Nasopressors, such as dopamine

Inhilsitors of fibrinolysis, such as epsilon-nninociproic lclﬂ
Unfractionated or low moleeular weight heparin in cardy
stibges o prevent microclotting and as o st resort in hemars
rhage (controversial in acute DICafler sepsish



NORMAL CLOTTING PROCESS

Blood vessel walls

1.
Enlimal
mjury

Heutrophil

Plabelat

UNDERSTANDING DISSEMINATED INTRAVASCUI

Activation of coagulation Ii..
+ —
Excess of circulating thrombin ==

4

Blood vessel blockage by fibrin clots J_"‘

Consumption of
platelets and facrors

_.“““‘-‘ Hemorrhage J*.




HEMOPHILIA

H emophilia; a herediary bleeding disorder, resulis from
a deficiency of specific cloning Buetors. The severiy of
hiceding and the prognosis viry with the degree of deficiency,
or nonfuncrion, and the sive of Weeding. Hemophilia occurs in
200 al LMLOM miale bartlhs
There are several tvpes of hacmophilia, but two most com-
mian types are hemophilia A and hemophilia B, Hemophilia
A (elassic hemophilia) resulis from a deficiency of fctar VILL
More common than twpe B, it affects moce than 80% of all
acs and is the most common X-linked genetic dis-
ease. Hemophilia B (Chrasumnas disease) affecs approximately
15% of all hemophiliacs and results from a deficiency of facim
IX. Hemophilia C resulis from a deficienoy of f
Advances in reatment Bave greatly improved the progno-
sis for hemophiliacs, many of whom live normal life spans.
Surgical procedures can be done safely m special reatment
ceniers under the guidance of 3 hemmologise

Causes

Hemophilia wpes A and B; X-linked recessive genetic trails.
Hemophilin A and B almost abvas occurs in boyvs and is passed
from women who are hemophilia carriers 1o their male chil-
dren. "l‘l11f.rphi!i'.'| Coean be p.u\un‘l e c1[f~s|}1'i||g from cither par-
ent, and although it is much less prevalent, it may occur in both
beris and grrls,

Pathophysiology

Hemophilia is an X-linked recessive genetic discase causing
abmermal bleeding because of 4 specific clowing factor mal-
unction. Factars VI and IX are components of the inirinsic
clotting pathovay: factor PX a5 an essential factor and facwor V11
i@ critical cofactor that accelerates the ation of fctor X
veral thousandiold. Excessive bleeding occurs when these
cloming facwrs are reduced by more than 75%. A deficiency
o nanfunction of fewor VI ciuses hemophilia A, and a deli-
ciency or nonfunction of fewor IX causes hemophilia B.

Hemophilia may be severe, moderate, or mild, depending
an the |I1"..::|4."i.‘ ol activation of Ltr:llli:llg factors, Patients wiih
severe discase hove no detectable Bactor VU or facior 17X activ-
it Moderatehalilicied patienis have 1% 1o 4% of normal clot-
ting activity, and mildly alilicted patients have 5% 100 255 of
normmal cloiing activies.

A patient with hemophilia forms o plateler plug at a bleed-
g site. but cloting factor deficiency impairs the ability 1o
form e stable fibrin clot. Bleeding ocours primarily imo large
joints, especially after tauma or surgery. Pelaved Bleeding is
IO COramnGn o mediate hemorrhage.

II’\ e

COMPLICATIONS

&= Intricranial |ﬂm:t|;||“| shiock, and death
*  Neoropathices

= Paresthesia

= Muscle atrophy
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= [scherma and gangrene of the majoer \":ﬁﬁk

= Adverse reactions to cloning factor therapies

*  Hepatitis or other infections disease related o
ood produce infsion

Signs and Symptoms

® Spontancous blecding in severe hemophilia (prolonged
or excessive bleeding afler circumcision is often the first
-|,|.=,_||]

®  Excessive or continued bleeding or broising alter ll‘ﬂl'":"'
ALt o “Ilgl'lll

e Large subcutaneons and deep LM hematomas due o l'l'l'll'd
LraLEEENa

* Prolonged Blecding in mild hemophilia alter major aikm
or surgery, but no spontimcoos hleeding alter i LAk

& Pain, swelling, and tenderness dise 1o bieeding ks jeenis
{especially weight-bearing joints)

&  [nnernal I:!uut'illg, alten manilested as abdomimal, chestor
flank pain

®  Flematuria

® Hematemesis o Ly stools

& Epistaxis without a known caise

Diagnostic Test Results

e Specific coagulation fctor assays show the wpe angd sevenine
af hemophilia; mose childven are diagnosed by ige 2.

& Laboraory analysis reveals low serum Gactor VI activity of
normal and prolonged al’TT (hemophilia A).

®  Laboratory analysis reveals deficient factor 12 and morml
factor VII levels (hemaophilio B).

Treatment

¢ Regular infusions or inuranasal administeation of des
mopressin (DDAVE) or lvophilized facior VI or X 10
imcrease clotting factor levels and to permit normal hemo-
suasis levels

= Factor IX concentrate during bleeding episodes (hemo-
pPhiilia B

® Aminocaproic acid (Amicar) for oral bleeding {I“hbbﬂm‘
plasminogen activator substances)

*  Prophylactic DDAV before dental procedures or minor.
facror and factor

surgery to release storcd von Willebrmand's
VI {o reduce bleeding)

= Fresh froeen plasma

= Dmmunization with hepatits A and B vaccine

* Prompt first aid for minor cuts; fbrin sealants may. be:

applicd o promote healing (ibrin sealants are helplul for

praticnts undergoing dental procedures)

I



NORMAL CLOTTING AND CLOTTING IN HEMOPHILIA

Mormal

Hemophilia

S

: CLINICAL TIP :
A X-LINKED RECESSIVE INHERITANCE Ll

_L The diagram shows the children of a normal parent and those of a parent with a recessive gene on the X .

D chiromasome (shown by an open dot). All davghters of an affected male will be carriers. The son of a female .

carrier may inherit a recessive gene on the X chromosome and be aflfccted by the discase, Unaffecied sons y

can’t tansmit the disordern.

Aftecled father
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HODGKIN'S DISEASE

odgkin’s disease 15 a neophste disease characterized

by painless. progressive enlargement of lvinph nodes,
spleen, and ather bmphoid ssee resoling from proliferation
of hmphocyies, histiooves, ecsinophils, and Recd-Sternberg
giant cells. Untreated, Hodgkin's dizease follows a variable
but relentlessly progressive and, alimately, Gual course. With
appropriate weatnsent, the Svear survival rate lor stage [ and 11
is approximately 90% and for sage 11 s 800,

Causes

Unknown: however, viral etiology is suspected (Epsiein-Barr
virus isa leading candidane

AGE ALERT

Hodgkin's disease is most common in voung
adulis, and more common in males than in
females. Incidence peaks in iwo age-groups:
ages 15 to 38 and after age 50 (in Japan, where
it oeours exclusively among people over age 50).

Pathophysiology

Flodgkin's discase is characterized by profiferation of a tumor
in which only a small proportion of the cells are malignant and
most are normal vmphocovies, The characleristic malignant
cells — called Reed-Sternberg cells — are most likely multinu-
cleated. giam-cell mutations of the T kmphocye. Infiliration
of the nodes with eosinophils and plasma cells is associated
with hmph node necrosis and Gbrosis,

COMPLICATIONS
' *  Secondary cancers
o Cardiae discase
‘ =  Liver failure
& Pulmonary diseise
* [Infertifity
* Thyvroid disorders

Thiese long-term complications are most com-
moily asscciated with the treatment For the dis-
e [radiation and i.]l.l:':ll1"ti1i_'|'..l,F:|!|'], rather than
the discase el

Signs and Symptoms

& Painless swel
O Zroin
Persistent fever
MNighit sweats
Farigue

1 in one of |:..'|||.|:||: nodes i the neck, axilla,
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* Weight loss

*  Aalaise

*  Pruritus

*  Exiremity pain

e DNerve irrtation

& Absence of pulse due 1o rapid enlargement of 1'_|'mph ﬂﬂﬁh\-i!:*
®  Pericudial fcton rub

* Pericardial clifusion

#  Neck vein engorgement |
* Enlargement of rewoperitoncal nodes, splecn, amd liver
I'{‘Sllh IEFIH ill M | [l,‘-l_‘lll]g r:[ :.ﬂﬂliblll-l"'-ll fl..llnl."s.‘-

Diagnostic Test Resulis

¢ Lymph node biopsy conlirms presence of Reed-Sternbéng
cells {;|.|::|1{:|'|||'.|| B |.5.'rr|.|:|-||.|:-1 g.ln:"\s}. o el lii:—msis. :'tl'lli
necrosis,

& Bone marrow, liver, mediasiingl, lvmph node, and spleen
biopmies reveal histologic presence of Ke cil-Siernberg cells.

* Chest Xeray, abdominal computed womography (CT) scan.
Tunyg scan, bone sean, and lvimgpl saraphy deteer mpl
and o B iny alvement,

® PET scan (has replaced some of the testing lisied above)

*  Hematologic tests show:
L |'|'|it{l Ler SCverds ppog II[I::II':- (T a'l.EI!'III..HI
= normoechromic ancmia
& glevared, normal, or reduced WIHE coum
= differential with any combination of |1ulllt’nplliliﬂ. i]ﬂ'ﬂ*

phocytopenia, monocyiosis, and cosinophilia.,

& Elevated serum alkaline phosphiatse indicates bone ar liver

mnvalvement.

Tests of heart and lung finction may be ordered as m base-
line prior o initiating chemotherapy (MUGA [multigated:

acejuisition ] scan and pulmonary function tesis)

Treatment

s Chemotherpy, radimion, or both (appropriate o stage of

the disease — based on histologic interpretation and elini-
cal staging) are considered standard therapy

s Copcomitant antiemetics, sedatives, or antidiarrheals o

combat xlverse Gl effects

*  Autologous bone marrow (stem cell) ransplant combined

with high-dose chemotherapy

#  lmmunotherapy (for those who relapse or do not rcspcmd

o traditionail chemotherapy and radiation)

= Autelogows peripheral blood sicrnal ranslusions, as an

alicrmative w auologous stem cell :mnspl:mwliun




Cotswold Modification of Ann Arbor Staging System:

STAGE AREA OF INVC
i Single lymph node grosp
m Multiple lymph node groups on aime side of diaphragm
" Multiple by ph mesde groups on bath sides “dﬂﬂhm =
v Muliple exiranodal sites or lymph nodes and extranodal disease
» Bk = 10 em
_}.-_ Extrancdal extension or single, isolated dbﬁlm@dﬂlw
iR B symipaomiss weight boss = 10%. fiever, drenching night sweats
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NON-HODGKIN'S LYMPH(

ike Hodpkin's hmplhioma, non-Hodgkin's hmphomas refer

1o A heterogencous group of malignant diseases ariginat-
ing in hmph nodes and other vmphoid tissue. Non-Hodgkin's
Ivmphomas are three times more common than Hodgkin's
disease. The incidence is increasing, especially in patients with
autoimmune disorders and those receiving MmMuNosuppres-
sant treatment. The 10vear survival rate for I't::ll'l-l'lt:ilgkiii'i
hemprhom is 39%,

Causes

®  Direct cause unknown

* Possible viral eiclogy

* Exposure to chemical toxing — benzene, pesticides, and
herbicides

*  Exposure to radiation

* Dehiciencies or abnormalitics of the immune system (HIV,
immunasuppressant therapies, and auoimmune diseases)

AGE ALERT

Malignant hvmphomas occur in all age-groups,
but incidence rises with age (median age is 50).
The American Cancer Society notes thay 95% of
all eazes occur in adults and nearly one-hall of all
those affected are older than age G6.

Pathophysiology

Non-Hodgkin's lvmphoma is pathophysiologically similar 1o
Hodgkin's disease, bt Rurl|-5l1~r:1}u;'r:|; cells aren’t pl"r}i[‘l“.."l“l:l.
the specific mechanism of mph node destruction is differ-
ent. Both B lymphocyies and T rmphocyies can develop into
lymplioma cells snd different vpes of lm phiomas can develop
from cach tvpe of lymphocyie depending on how mature the
cells wore when thev became cancerous, Non-l IiH!Hk.IIﬂ"i l|'!.'|||-
phomas have been most recently classified by a system that
includes microscopic leamres of tssue architectiure and pat-
terns of infiliaton, chromosomal features of the cells, and the
presence of specilic proteins on the cells’ surlace.

COMPLICATIONS
L |'E'|.'E;|g'|1:uil:'|:':|:|1i:|.
#  Hyperuricemia

‘ = |.}'I|lphl::llll'.1.l|:-\i.a

*  Meningitis

*  Ancmia

*  Inereased intrncranial pressure

*  Respimtory prohlems

*  Liver and Ridney proldems

= Inervased sk of infection

* Infertilite related w chemotherapy and radiaton
-

Second cancers related o chemotherapy and
radiation
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Signs and Symptoms

Signs and symptoms will vary depending on the locaion of the
cancer, but common signs and symptoms inchide:

& painless, rubbery enlirgement of hanphatic tssue (lymphe
adenopathy), usually cervical or supraclavicular nodes '
abdominal fullness or swelling

chest pain, pressure, or shoriness of breath

fever

night sweats

& faligue

weight loss

*  anemia.

@

In Children

* Cervical nodes usually affected st

= Dyspnea and coughing

= |

Advancing Disease

- 5\__'|1'|F:|Iu11'h x|;u,m'ifi|:' tey il smmuciire
#  Systemic complainis — Ltigue, malaise, weight 1'.1F_5. fever,
and night sweats

Diagnostic Test Results

* lymph node biopsy (excisional or fine needle aspiration)
reveals cell type.

= Biopsy of tonsils, hone marrow, liver, bowel, or skin reveals
malignant cells.

¢ Pleural or peritoneal fluid sumpling reveals malignant cells

* Complete blood count detects anemia.

® Ui acid level is elevated or normal.

*  Lactate dehydrogenase (LDH) is ofien increased in patietit
with lymphomas,

= Blood chemistry shows clevated serum calcium levels iF
b lesions are present. f

= Bone and chest Xerays, lymphangiography, liver and
spleen scans, abdominal or chest CT scan, PET scans, gal-
lium scans, and excretory urography show evidence of
e Lastasis,

* Tests of heart and lung function may be ordered as a base-
line prior o initiating chemotherapy (MUGA [multigated
acguisition ] sean and pulmonary luncion wesis).

Treatment

= Radiation therapy — mainly in the carly, localized stage o
discase

# Total nodal irradiation

¢ Chemotherapy with combinations of antineoplastic agenis

¢ Autalogous or allegeneic stem cell ransplantation




LYMPHATIC SYSTEM

Drrained by

Drained by
right lymph duet

thoracic duct

Parotid nodes
Submaxitary m!ﬂi
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- ein
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CLINICALTIP

CERVICAL LYMPHADENOPATHY
This illustration shows a woman with char-
acteristic lymphadenopathy (ol the cepvical
hymph nodes) die o T phioii.

Chapter 11 » Hematologic Disorders 219



LEUKEMIA

enkemia is a proup of discases cansed by malignant pro-
liferation of WRCs; each is clssificd by ahie dominant cell
tvpe. Thie course of a leukemia nue be acute or chironic.

& Aemie — | e numibers of mmature ek L T n];:tii,l [RTIE H ]
anel progression

*= Chronic — excessive mamre leakoovies in the periphery
andd bone marrow; shower onset and progression

AGE ALERT

Leukemias are the most common malignancies in
children. Each w.'|:r|:'|:"||'|g' e bas 15 own !Jl'ﬂj.""lﬂ.'lhi't.
but generally, the prognosis in children is beter
than in adulis,

Causes

No definitive canse identihed

Hisk Factors

* Genetc predisposition

* Immunologic oo

Enviconmental exposure to chiemicals and ruliation
* Predisposing discase

In almost 80% of patients, Philadelphia, or Ph' chromes-
some; trnslocated long arm of chromosome 22, usually 1o
chromosome 4

Pathophysiology

Arute lrukeriig 15 characterized by malignant proliferation of
WEE precusors (blasis) in bone marrow or lymph tssuc and
their accumubition in peripheral blood, bone marrow, and
1H~|l:. wrssires Leukemic cells inhibn normal bone marrow pro-
duction of erythrocyies, platelets, and immuone function. his
mrost common forms and the characteristic cells include:

* Awute tympbubinatic (or lymphooiticl fekemia (ALL) miphooye
precurzors (lmphoblasis)
*  Acule ooyelond beiikemio (AME) known collectively s aaite non-
rmpliorvtic feukemia:
* acute myeloblaste (or myelogenous) leunkemia: myvelod
precumsors {mveloblasts)
¢ aeute monoblistic (monooyic) leukemia: monoeyte pre-
cursars {monohiasis)
*  ather types: acute myelomonooyiie leukemi and acoe
erviiirolenkemia,
& o mlj'rﬁ.i.l.d Tenkemin (M) |:||'n|::q¢r|:|; i bwa chistinct
phases:
= msidions chironic phiase: anemieand blecding disorders
= hlastic crisis or acute phase: sapid prolifesation of myelo-
Blisis, the mos primitive granulooyie precuarsors,
®  Chronie fympheeybic levbemia (O ) abnormal small Iyangelec-
cvtes in Ivmplvoid s, Blood, and Teone marow,

Chromie wvelomonocytic lewkewri (CMAML); provioushy recog-
niecd as a vpe of myvelodvsplastic svidvome, individusls with
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CMML Bave significantly elevated monooytes in their blood,
which will increase the wotal WRC count.

|

COMPLICATIONS
& Infection

Orrgean malfunciion

Wesight loss

Anemia

Adverse elfects of treatment
Tumaor lysis symdrome

Signs and Symptoms

Sigms and symproms will vary hased on the wpe of leukemiabut
commuonly include:

AML and ALL

= Sudden high fever, thrombocyiopenia, and abnonmali
Weeding

& Monspecific signs and simproms, including weakness, pal
lor, sund chills

o Also, in acute monobisie leukemie posable dvspnea; anes
miia, Fatigue, malaise, tchveardia, palpiations, ssiolic sjee
tion murmur, and abdominal and bone pain

ChiL

Ancmia, thrombocylopenia, and hepatosplenomegaly
Sternal and rib wenderness

Low-grade fever

Anorexin and weight loss

Renal calculi or gouty arthritis

rolonged infection

Ankle edema

CLL

. F.u:'|}'\t='|g|::n: ruiigln:.q'rl:l.l:l'm(-. lever, and |'|::-tlulm'ur|.l'.hrgr.'-l1lml.
¢ Late stages: severe fatgue, weight loss, liver or spleen
enlargement, and bone enderness

With elisease progression and hone marrow iwvolvement: ane-
mia, pallor, weakness, dyspiica, achycardia, palpitaions, bleed-
ing, and oppormnistic fongal, viml, and Bacierial infections

Diagnostic Test Results
AML and ALL

® Laboratory stiudies (CBC and peripheral smear) show
thrombocytopenia and neutropenia. WBC differential
shows cell tpe (increased myeloblasts in AML and lymphios
Blasts in ALL).

* T scam, MRI, PET sean, or ultrasound can show affected
AT

#  Bome marvow biopsy shows proliferation of immatere WHBCs,

Chromosomal testing of bone marrow aspirates in AML and
ALL may iedentify translocations thai can be targeted by specific
therapics,




ChL

Chromosemal stdies of penpheral Hood or bone marrow
:"I.EJ'I'«' |.|11.' Iillllillill.'.llﬂﬁit (1'.'11!11“”}1114.:,

Laboratory studies reveal low lenkooyvie alkaline phosphate,
leukocyiosis, lenkopenia, nowropenia, decreascd Hb and
lemitoerit, increased circulating myeloblasis, thrombooyio-
sis, A inereascd seram uric acid kevel.

Clscan, MEL PET sean, o ulirasound ewn show adfected orggins.
Bone marrow biopsy reveals hypercellular showing bone
marrow anfiliration by increased number of myeloid
elemenis

Lalwrranory studies show increased WBC, granulocyio-
|H'||i.1. decreased |||‘:.. rH."IIlIilE:Il,'I!L‘I., |:h.':||p||lu' !.'l.l::lhd.:\. el
thiroambocyiopenia,

CT sean shows affecied organs.

Bone marrow biopsy shows lvmphiocytic invasion.,

Serum |r|1m'i:| clecin 3 sheoresas shows 11].-E;|ry!_l_;.||'|.'|.|:| |:q.;h'nl:||||i1'|.¢|'||iu_

Treatment

Treatment of leukemia is highly viriable and dependenton cell
typre. stage of disease, and age and general health of the patient.
Some adults with CLL benefit from watchful waiting. General
weatment principles for individuals with leakemia includes

LI ]

svstemnic chiemotherapy (for ALL, this includes ‘{ndugﬁhn
therapy, consalidation therpy, and maintenance theragy)
hiclogical therapy o help the immune system recognize
and anack lenkemia cells

targeted therapy (specilic druags that kil lenkemia cells con-
min the Philadelphia ehromosome or other chromosomal
translecation abnormalines)

radiation thevapy

interferon

supportive care W oflser side effects of treatment: granulio-
evte njections and wansfusion of blood and blood products
stem cell transplantation.

HISTOLOGIC FINDINGS OF LEUKEMIAS

Acute lymphocytic leukemia

Lymphotilast

Iinamssl
cytopkaam

Huclecdus
{uswally 1 or 2]

Chronic lymphocytic leukemia

Malira
ymphiocyte

Thin cytaplasm

Abronmalty
small
hymphocylies

Scant cytoplasm ———
Huclheali
useally 2 1o 53 d

Acute myelogenous leukemia
¥ i
Myeiobizst : ;
Large nucieus

Auser rod

Chronic myeloid leukemia
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MULTIPLE MYELOR

ultple myeboma, also known as swalignand fplasemacytomg or

Pplasma cefl myeldoma, is 2 disseminated malignant neoplasia
of marrow plasma cells thio infiltrates bone 1o produce osteo-
Itic lesions throughout the skeleton (lar bones, verielaae,
skull, pehas, and rbsh, 105 2 mare disease with only three new
cases ocenrring per 1 OMO00 people 5 vear,

AGE ALERT

Men are slightly more likely 1o be diagnosed
witl 1'|'|1.llll'p|1' mveloma than KT, ?ﬁ'[u::lst s
ple diagnosed are at least 63 years of age. Less
thin 1% of all cases are diagnosed in individuals
vounger than 55 vears of age. Prognosis is usue-
ally poor becanse dingnosis is wypically made afier
the discase has already infiltrated the vertebrae,
pelvis, skull, ribs, clavicles. aned sternum. By then,
skeletal destruction is widespread and vertebral
collapse is imminent. Withouwt weatment, about
hall of all patients die within 6 months of diag-
nosis, Early diagnosis and treamment prolong the
lives of many patiens by 3 w5 vears. Death usu-
allv follows complications, such as infeciion, renal
failure, hematologic imbalance, fractires, lyper-
calcemia, hyperuricemia, or debwdraton,

Causes

Primary canse unknown, but linked o DNA mutations that
LEARTH iy ENERC l'lL;-l"lll,‘\ 0O turn r!EI ﬂlll:ll.l]'l_‘l;ﬂl_'fr !,:L'I.ll’_'_‘_

* Gaenetic factors {Alrican Americans are more than twice as

likely o ol n=||:|'|'l-l+:lir.' II:I:I-'J."I:.I!H..I. than Whites; individuals with

a sibling or parent with multiple myeloma are four times

msre likely 1o develop multiple myveloma.)

Autodmmune diseases or allergies

. R.;-.rﬂ..ﬂ i1 10 J"\F:II. IS

=  Emvironmentil toxins

*  Chemicals in agricultusl pre wlucis or added duri.ng Foeceel
FII!I:II: l".\]llj_:

Pathophysiology

Plasma cells are normal lenkooytes that secrete immunaoglob-
wline. When plasma cells become malignanm, they reproduce
uncontrollibly and ereate ANy abnormal i111mur|ng||}hu-
lins, Phering this process, they invade the bone marrow, and
then the bone matrix, causing cstealytic lesions of the bone,
.'lh'q.‘lujl'l.:l cells then prnl;f:_'r‘:ll-n aisiele of the bane marrow
i all lymphatic tssues where plasma cells
enl, Becanse plasma colls exist in virm besly o, all
body svstems may be affected by this prolifesion and abnor
mal immunoglobulin production. The severite of renal Gilure
correlates with the amoun of immunoglobulin procein fomnd
i the urine, Infilluwsion and precipiaion of immunoglobulin
light chains {Bence Jones proteing in the distl wobolbes cise
mvelomm nephirosis,

¢ normally pres-
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COMPLICATIONS
U *  Infections
. *  Mvelonephrits
‘ *  Hemmologic imbalanece
®  Fractures
*  Hypercalcemia
*  Hyperuricemii
* Dehydration
L4 R.n:-||:|| l,';1.|1'll:li.
= Renal Gilure
& Spinal cord compression

Signs and Symptoms

# Severe, constant back and rib pain thial inereases willy exers
cise and may be worse at night

Arthritic symproams — aclhy pain: swallen, iender joints:
Fever aurd mmalaise

Evidence of peripheral neuropathy (soch as paresthesia)
Eviclence of diffuse asteopoross aud pathologic (raciures

& & @

Advanced Disaase

" Acule 5y||:|1|ur|m ol verwebral 1'u|||.|||'l.':i.i'llr-lt: foss ol hﬂ"-ﬁ
height — 5 inches ( 12.5 cm) o more

& Thoracic delormities (ballooning)

= Anemii

o Bleeding

* Weight loss

# Severe, recurrent infection, such as prneumaonia, miry follow
damage 1o nerves associated with respiratory lunction.

Diagnostic Test Resulis

& Complete blood count shows moderate 1o severe Anemi;
differential may show 40% 1o 50% hmphocytes but seldom
more than 3% plasma cells.

= Dilferential smear reveals rowfeans formation from clevated
erythrocyie sedimeniation rae.

= Urine studies reveal Bence Jones protein ancd h'y'pt‘]‘l:i‘llﬂilfﬁl-

* Bone marrow aspiraton detects mye s cells (abnor-
mial number of immature phsma cell G0% or more plasimns
cells in the bone marrow is a diagnostic eriteria).

* Serwm clectrophoresis shows elevated globulin spike that'’s
electrophoretcally and immunologically abnormal.

®  Serum uantitative antibodies may detect altered immune:
globulin levels,

# Bone N-rays in carly siages may reveal diffuse OEEOPOTOEIE
in later stages, they show multiple sharply circumseribed
ostealytic lesions; particularly in the skoll, pelvis, and spine.

# MRI or PET scans are helpful in ideptifying disease within®
the bone marrow when simple X-rmys are negative.

Treatment

¢ Chemothempy o suppress plsma cell growth and control
|:u1:i:||
& LCorticosieroids




*  Immunotherapy,/biologics 1o arimubite the ImEmine sysiem = Adjwvant Ioeal mdiation to dee

1o destroy mycloma cells * Plasmapheresis 1o remove mm:w!t pain
= Targeicd therapy to promete myeloma eell death viscosity Proteins and reduce
= Autologous hematopoietic blood ecll transusion b ¥

Management of camplicat hisp
= Autologous stem cell pransplantation sis, aned analgesics B hwhowu-..m,.

BONE MARROW ASPIRATE IN MULTIPLE MYELOMA

Ried bigod cell
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Ny
OR DE

H wmare immuanedeficiency virus (HIV) infection is the virns
thar emases acquired mmmuncdelicienov symdrome (ATDS).
Although characierized by gradual destruction of cellbmediaed
-[Ti-cc]!ﬁ i“hn |.|.||il_!_\.'. .-\1[]5 :Ll.iuh.'lfl-r'u:'l.-\ Tzl illl:unu'll}' ul::‘l eVl
auroimmuniy through the conwal role of the CDA° (helper) T
hmphocyte inall immune veactions, The resulting immunodeli-
ciency makes the patent suscoptible 1o opporiunistc infections,
cancers, and other abnormalities that define AIDS.

Causes

= There iafe twio lpl'!:.'it'.'l of HIV: HIV:] and HIV2, HIVAD & the
mast commmmon o the two, FIVED ol HIVEE retrovirus are omimes-
mitted by contacy with infected Mood or body fluids (semen,
breast milk, rectal, or vaginad fuids), although HIV-2 has o
slighthy lowver risk of vansmission and tpically progresses shower.

*  Homosexual or bisexoal men

= LA drug esers

*  Neonapes of infecied women

L “:I:'A‘i’:lii."l! s of contaminated Blood o blood [0 oducts

*  Hercrosexual partners of persons in high-nsk groups
Pathophysiology

The natiral history of ALIDS bepgans with inlection by the HIV re-
rowirees, which is detectable onlv by laboratory tests, and ends with
deathy, The IV viros may enter the body by sow of several routes
involving the transmission of hlesod or body [luids, for example:

* drect moculbiton dunng intmate unprotected sexual contct

transfusion of contaminated blood or blood producis
*  pse of contaminated needles
*  tansplacental or postparium tansmission,

HIV sirikes helper T cells beanng the CD4 " antigen. Normally
a recepior for major histocompatibilin: complex molecules, the
antigen serves as g receplor for the retroviros and allows i w
enter the cell. Virl Binding also requires the presence of a core-
ceptar on the cell surfice (CORS. CXCR4. or both).

Like other reuonviruses, HIV copies its genetic material in-a
reverse namnner comparcd with oihier virnses and cells. Through
the action of reverse manscriptase, HIV produces deoxyri-
bonueleic acid {DNA) from its viral sibonuclebe acid (RNA),
'l'i".'l.nscti|:|lil..tlt is often poor, leading to mutations, some of which
mke: HIV resstant wo antivical droogs, The viral DNA enters
the nueleus of the cell and is incorporated ins the host cell’s
DA, where ics transcribed inte more vical BNAL T the host cell
reproduces, it duplicites the HIV DNA along wiith its own and
psaes it on o the dasghier cells, Thus, the Dost coell carries this
information and, if acovted, replicates the viros, Vical eneoomes
aned protsses arrnge the steuctural components and BNA imo
vzl partiches thin mose o the periphers of tie hosecell, where
the sivus buds and emerges from the host cell — free minfeo
other cells. Reservainsof HIV include gutassocked vmphoid
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VLT

tissue (GALT) and peripheral lvmphoid tssues. The mptmﬂuﬁ-
tive ek, bone marrow, reticuloendothelial system, [H:l'lpmﬁl
Blod dendritic cells, and microglial cells of the central nEcvots
svstem are sites that are believed o be reservoirs of FITV, )
HIV replication may lead 1o cell death or the viris may
become latent. HIV infection leads wo profound pathology. Ehhﬂ
directly through destruciion of GEH* cells, other immune cells,
el nl:alltrgliul cells or illntlil'q.'l:ll:u' llll'D'lIgI! ke ﬂ-l'-'ﬂﬂl'll.'lm'}' E-".EHS
of CDA* Teoell dysfunction and resulting immunasu pRression.

COMPLICATIONS

& Orpporunistic infections
Wasting syndromme

I\'.illjlyii'.t. sarcoma and non-1 ll.-dﬂkiﬂlﬂ hwplmm
Lymphvoicl interstitial prcinemni
Arthrivs
Hypeergammaglobulineania

AIDS dementia comples

HIV encephalopatly

*  Peripheral neuvopathy

*  HIV associated nephropatiy

Clinical Manifestations

Acute Retroviral Syndroma

[FI

LI

= Over W% of those infected with HIV develop a mononuche-
osislike symedrome, which may be anributed o (o oranothes
virus and which aceurs 1 1o 6 weeks [HISE X ROSUTEL mar
remain asvimptomatic or vears

Latancy

Dhring this time period. which can last for a decade or more.
the virus is replicating at low levels, but Pl:nlﬂl_' are aflen HS’FHPI‘
tomatic. People who are taking antiretroviral therapy can
remain in this phase for decades.

Symptomatic Phase

= Persistent generalized imphadenopathy

& Nonspecific sympioms, inclding weight loss, ftigue, and
night sweals

= Fevers related to aliered function of CD4® cells, impnnode
ficiency, and infection of other CD4* antigen-bearing cells

* Neurologic symploms -

Diagnostic Test Results

s Lahoratery studies reveal CD4° Teell count less than
HHD el pl and the presence of HIV anubodies. ]

Treatment
Antiretroviral Agents

& Prowease inhibiors
*  Mucleoside reverse tansor piase inhibitors
= Monnucleoside reverse wanscr ptase imhibitors



*  Entry inknbilors -

Anti-infective and antincoplastic
*  Fusion inhibitors .

Supportive therpy, including nuu'iuum!i LT

pport, fluid and
= [Inicgrase inhibitors electrolyle replacement theragy, P“lll l‘ﬂllcl"s and. Fﬁ.‘hnhﬁ
cal suppaort
Additional Treatment * Prevention and treatment of opporuimistic fliﬁ.'ﬂiuru—
| ful e *  Precxposure prophylaxis
- LEVERELERRTRTL [l AREFTTRE B L) x Post it
*  Human granulocyie colony-s1im ubiating gl’ﬂ'ﬁ'lh factor b Sz pusilie Ao
MAMNIFESTATIONS OF HIV INFECTION AND AIDS
HIV infectio AlDS-related illnesses and
i opportunistic infections (Ols)
Memory loss, disonemiagion, mwwmnm ll;.lﬂ
irsabaility 1 thnk Ghearty beain and cenire nenoag
Sysbem
Parsiglent headaches .
High Baver IW%

WWhite patchag on longus

Sunsilen lymph podes in neck,
armpils, and geon

Herpes simples virus: Sees
around the mouth and genitals

Oral candsdicrsis (Snsi; whibe

Heowy night Siseats

Loss of appelite

Sevene wight boss

Chiame diasrhea

F:Ilnjl‘uﬁ and muscia
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ALLERGIC RHINITIS

Hergic rhinits is a reaction 1o airtborne (nhaled) aller
wns. Depending on the allergen, the resulting rhinits and
conjunctivitis miay eccur seasonally (hay fever) or vear-round
(perennial allergic chimits). Allergic rhiniis is the most com-
mon atopic allergic reaction, affecting over 20 million LIS
resicdents.

AGE ALERT

Allergic rhinitis is. most prevalent in yonng
children and adolescents but oecurs e all ape
Broups,

Causes

* Immunoglobualin (lg) E-medinted wpe T hypersensigivity
response toan environmental antigen (allergen) in o genet-
ically suscepible person

Common T

qers

7=}

o Wind-lworme ]J-u'l'll_-lu'.
®  Spring — oak, clm. maple, alder; barch, and conomwood
- er — gras=es, sheep zorrel, and English plantain

— ragweed and other weeds

allergens and irritans:

Dt mite excreta, fungal spores, and molds

= Feather pillows

*  Cigarette smolke

= Animl dander

= Autu
*  Perenni
L

Pathophysiciogy

During primary exposure to an allergen. T cells recognize
the foreign allergens and release chemicals that insuruct B
cells 1o produce specific antibodics called gl IpE anulbodies
anzch themselves to mast cells, Mast oells wath anached IgE can
remvain in the body for vears, ready 1o react when they next
envonnter the sime allergen.

The second tme the allergen enters the body, i comes inte
direct contact with the IgE antibodies atached 1o the mast
cells: This stimubiates the mast cells 1o release chemicals, such
s histamine, which iniliatie a response that canses tightening of
the smooth muscles in the airways, dilaion of small blood ves-
sels, increased mucus seoretion in the nasal covdte and aireays,
suvel inching, :

COMPLICATIONS

®  Secomdary sinus and middle car imfections
= Nasal palvps
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Signs and Symptoms
Seasonal Allergic Rhinitis

*  Pavoxysmal sneezing L
= Profuse watery rhinorrhea; nasal obstruction or congestion
= Pruritus of nose and cyes

= Pale, cvanotic, edemaous nasal mucosa

Red, edematons evelids aod conjunctivie

*  Excessive lacrimation

*  Headache or sinws pain

o

Iching of the thioa
® Malaise

Perannial Allergic Rivimit:

= Clironic nasal obstraction, commanly 1'xlﬂi'ldil'l-,l.; Loy e anslile
chian tulse
= Conjunctivitis and other cxummasal elfects e

CLINICAL TIP
appenr under the patients eves (~allergic !'.lli_l't-'-
lary sinuses,

Diagnostic Test Results

A definitive diagnosis is based on the patient’s personal and
Family history of allergies as well as physical Hindings durings
.\}'III])LI::III!'JIIIL' [:I:'.lsu,-.

® Microscopic examination of sputum and nasal secrelinns
:'\t'w,.':llx |;|l'i_nc |:1|||.|.h|;'|\ ::l'l.'lhi.ill.l::lllll'lni.

*  Blood chemisury shows normal or elevated 1l

& Skin westing paireed with iested responses [0 cnvirenmers
tal stimuli pinpoings the responsible allergens given the,
paticat’s history,

Treatment

= Antihistimines such as lfexolenadine

= [nhaled intmnasal steroids, such as beelomethasone, funi-
solicle, and Muticasone

L] |l'|!'n!|:|l||1|:|l||1.-.r:|!_r}' o desensitization with 1“j¢\¢l1ﬂl15- ﬂf
extracted allergens

= Nasal decongestanis

In Both wpes of allergie dhiniis. dlurk cirches man

ersT) Decanse of venadis coneesiion in the ik




REACTION TO ALLERGEN EXPOSURE

F‘rim:ry EXPOSUre

T call

Miast cells
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ANAPHYLAXIS

naphylaxis i an aoote, potentially life-ahreatening tpe §(imme-
clicne ) Ivpersemsunvin reaction miarked by sidden onset of mp-
I progressive unicana (viescular swelling in skin, accompanied
by itching) andl respiratory distress. With prodng recogiiton and
wealment, prognosss is good, Typically occurnng within minuies,
the reacEon G LT lIF:I 1 | hour afier |'g':'1€p| WA bn G .1|1I|g1.-||.

Causes

|||g\(,-xl|'l::u1 Ol or other systend X RS [0 s.n_-ln.'i'[i;cing (Iru'p‘s o
other substinces. such as:

= serms (usualhy borse serum). vaccines, and allergen exteacts

& diagnostic chemicals, such as sullobromophithalein, sodium
dehvdrocholae, and radiographic conurast media

® eneanies such as issparaginase in chemothempeatic reginens

hormones such as imsulin

pesnicillin or other

salicvlanes

Tood |}n1tt':i115. as i legumes, nits, bernies, seafood, and egg

albigmin

suliite food additives, common in dred [ruits and YEECLE-

Bibes el 2alad bars

® Inscch Yenom

it -!l:il'llLlI.:Jll.l.:lll:.l'E;i.l. Ir'lg_‘!.l;rl.- such as l,uh'l :.|i.r Or water, I:-,-;n.

exercise, and ethanol

antibiotic and sullfonamides

CLINICAL TIP
'41|L'?{ i.'l1]l.'| b"'!u i'\ | II:\'F:II.'f\d.'I'I““.I'\:'il!:' Il'ql.l_lil!]l'l LLF) E:ll l)d-
ncis that contnn nawral laex devived from the
_ sap af o rubber ree, not simthetic Bex. Manral
Latex mancreasmgly present in products in the
home and workplace, Hypersensitivity reactions
can rnge fom local dermatits to a bfeahreien-
g anaphyvlicic recion.

Pathophysiology

Anaphvlaxis regquires provous sensitizaion or exposure o the
specific antipen, resulting inimmunogtobulin (Ig) E production
b plisma cells in the vmph nodes and enhancement by helper
I eells. IgE antibodics then bind @ membrane recepaors on
mast cells in connective dssue and sophils in e Dlood,

O recxpasure, Ighl and fgl recogmize the antigen as foreign
aned hind 1wl Bestructon of the antigen by the complement
cascade begins, Continued antigen presence activates IgE on
basaphils, which promotes the release of mediators, including is-
i, serotonin, and cosinophil chematactic facior of anaphy-
laxcis (ECF-A) and plineletaciaanng Govon The ssadden releise of
histmine cses vascdilaion and increises capillary permeshilitg

Activated IgE also stimmnbites masy cells nneclive Hssie
abomg e vennbe wadls v relese more Bistumine and ECEA, These
subistances produce diseuptive lesions that wetken die venles,

I ahie Iungs, bistimine canses encothelial cells o burst wed
endothelial tssue w e away from surrounding tissuc, Fluids
beak dmto the alveols, aned leukotrienes prevent thee alveols from
expanding, thies reducing pulmonary compliance,

A the same time, Basophils and mast cells begin o release
prostaglanding and bradvkinin along with Bistamine and
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serotanin, These chemical mediators spread through the bﬁ":’
in the circulation, iggering sstemic responses: vasodilation,

smoth muscle contraction, and increased mucus pl'ﬂ-du::lh :
The mediators also induce vascular collapse by lmngmx
lar permeability, which leads wo decreased peripheral Tesistance
and plasima leakage from the vessels o the exiravascilir tssues

COMPLICATIONS

*  Hypovolemic shock
& Cardiac dysfunciion
= [eath

Signs and Symptoms

* Sudden physical distress within scconds or minutes afler
exprrsure woan allergen

L] Drklg.u_-d or p("l"_\i-\ll;'ﬂt yenciaon  imay ooeur upr 1o 24 !!I.'H.I_l_!
later (sexverity of the reaction relancs inversely to thie i111ﬂr\'-'1_
Destween CXRMEITE L0 the allergenand tie onset ul‘s}'mplmll.'ll-

Usual Initial Sympioms

= Fecling of impending doom or foight

* Swealing

= Sncezing, shoriness of breach, nasal g LS, Urticsria, ang
angiocdema

Systemic Manifestations

& Hypotension, shock, and cardiac arriythmias

& Edema of the upper respiratory tract, resulting in hypopha:
ryngeal and aryngeal obstraction

= Homrseness, stridorn, wheezing, and acoessory muscle use

# Severe stomach cramps, nansea, diarrhea, and urinarg
urgency and incominence

Diagnostic Test Results

No single diagnostic 1est can identify anaphylaxis, The follow
ing tests provide clues to the patient’s risk of :lllﬂ]'.i]'l-'!l'laﬁiﬁ

& Skin tests show hypersensitivity to a certain allengen.

¢ Laboratory studics reveal elevated serum IgE levels.

= Monitoring diagnostics include pulse oximetry, ERG, arte:
sl Blaod JLECTEH E:l:lxllm histamine, Scrum ryptase Level. and
chaest X-ray.

Treatment

= Immediate adminisiration of cpinephrine Lo reverse bron-
choconsiriction and ciuse wsoconsiriction )

* Airway patency is vimal Preparation for ircheostiomy or
endotracheal inmbation and mechanical ventilaion

*  COxvpen therapy .

[N, access and isoome saline, Vissopressors, such as lm‘P"

iephrine and dopamine may be regquired

= lLongeracting epinephrine, corticosteroids, 1II'Il:|'|'l-‘i-'H"|-T|-'|1“GS-_-i
aivd istamine-2 blocker

& Albuterol minenebulizer treaument

* Nolume expanders

*  Cardiopulmonary resusciization




DEVELOPMENT OF ANAPHYLAXIS

Complprménl cascise B

1. Response to antigen
fmimiu nnglnbulini tlg} & and G mcognizt and bind
the antigen. The patient has no signs or symptoms.

3. Intensified response

Mast cells release more histamine and Mﬁiﬂapﬁ“
chemaoracric factor of anaphylasis (ECF-A), which
create venule-weakening lesians. Signs and symp-
toms worsen; swelling and wheals appear.

Bradykinin @ Prostagianding =4
Higtaming H Serginnin, 4

5. Detertoration

Meanwhile, mediators increase vascular permeabil-
iy, causing fuid 1o leak from the vessels, Shock,
confusion, tachycardia, and hypatension signal
vascular collapse,

Htamine M Semionin 4 Levkolriencs

2. Release of chemical mediators

Actvated IgE on basephils promotes the release of
mediarors: histamine, serotonin, and leukotrienes.
The patient develops nasal congestion, itchy and
watery eyes, Nushing, weakness, and anxiety.

4. Respiratory distress

In the fungs, histamine causes endothelial cell de-
struction and fuid leak into alveoli. The patient
develops changes in level of conscigusness, respi-
ratory distress and, possibly, seizures,

Heparin & Leuknirienss #

6. Failure of compensatory mechanisms
Endothelial cell damage cawses basophils and mase
cells to release hepann and mediator-neutralizing
substances. Mowever, anaphylaxis is now irrever-
sible. Hemorrhage, disseminated intravascular co-
agulation, and cardiac arrest can occur,
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ANKYLOSING SPONDYLIT

A:limnir. ustally progressive inflamimatory bone disease,
ankviosing spondylitis primarily affecs the sacroiliae,
apophvscal, and costovertebaal joimnts, along with adjacent sof
tissiie. The disease (also known as shematoid sposdylitic and
Marie-Strimpeel] disease) vsually begins in the sacroiliac joins
andd pradually progresses o the lombae thoracic, and cervical
regions of the spine. Deterioration of bone and o tilage can
lead 1o formanion of fibrous tssue md eventual Dusion of the
spine of periphcral joimns,

Ankylosing spondslitis affeces men o 1o three times more
than it does women, Progressive discase (s well recognized in
men. bul the diagnosis is commaonly overlooked or missed in
wonnen, whio wend o luwe more peripherl joing involvement.

Causes

*  Direct cause unknown

& Familial tendency, More than 90% of paticnts are positive
for luman lenkoovie antigen (HLA)-B27

Presence of circulating immune complexes suggests imma-
Ill.bll'.l}!‘-ll.' :||:'I;ril:.'.

Pathophysiology

Spondelitis invalves inflimmation of one or more vertebrae,
Ankviosing spondvlitis is o chronie inflammatory disease that
predominantly affects the Jummnts between the verichrac of the
spane and the joints between the spine and the pelvis. Fibrons
tissute of the joint capsule is infilisted by inflammatory cells
that erode the bone and hhuu:‘l.rl,llngr. Rl.‘l:l;,iil. of the carti-
laginons structures begins with the profiferation of ibroblass,
which ssmihicsze and scorete collagen, The coll agen forms
firgus scar mssue thin eventually undergoes calcilication and
cesification, cansing the joint o fuse or lose Mexibilin.

Insobvement of the periplieral joints or soft tdssues is a rare
occurrence, The disease waxes and wanes; ivcan go into remis-
Sl CRACETERION, O SAFTESE AL any stige.

COMPLICATIONS

' & Severe plosical restrictions
®Influnmatory bowel disease
& lriis
& Orsieopenia

Signs and Symptoms

* Intermittent low back pain most severe in the morning or
after inactivine and relieved by exercise
Mild Fuigue, fever, anorexin. and weight loss
Piein in shoulders, hips, knees, and ankles
Pain over the svmplvais pubis
Stillness or limited motion of the Tumber 11:ri||¢_'
S sk e chiess expansion
Raphinsis

« % @ 8 % B
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Trinis

Warmih, swelling. or tenderness of affected jonts
Small joeints, such as tocs, may become: mUﬂEHhﬂ'Pﬂﬂ
Anrtic murmur cansed by regurgitation

Cardiomegaly

s Upper lobe pulmonary fibros:s, which Mimics luberl:ul‘ﬂljk.
that may reduce vital capacity (o 70% or less of predicted
vilume

. s 80

Diagnostic Test Results

Modified New York Criteria for AS (1984) defined AS il the
patient lias at leasgt one clinical criterion with sacroiliitis grade
Ly i or g':]uil.k 1o 2 hilaterally o greater than CIT'EHJF]'
o grade 3 unilaterally. Clinical eriteria include low brek pain
with stilfness for greater than 3 monthis not relieved by resting
it ill:lpl oves witlh exercise, nnotion of the :IilI‘N[ﬂ“f'Si“ 1l
sagivtal and fronal planes loied, and cliest expansion Timited
relative to gender and age.

The SpondylioArthritis Internaiomal Seciely {ASAS]
Classihicaumon Crivena for Asxial .‘\'\|:|.-'.|-||:.|u:|.Il|II'iI:ila {SPM an
paticnis with back: pain for 35 monthis o longer andl age al W’F_!
younger than 45 vears includes either HLA-B27T |>]l|5 Erealer
thia or equal 1o 2 ether featwres of Spd or sacroiliiles o imags
ing plus greater than or eqgual o 1 SpA deature.

= HLA tvping test shows serum lindings that include HLA-BET
in about 95% ol patients with primary nkylosing sponelyli-
tis and up o 0% of patients with secondary disense.

*  Laboratory wsis show slightly elevated eryihrocye sedimens
stion rate, serum alkaline phosphate levels, and creatine
Eimase levels in active discase,

* Serum immunoglobulin (Ig) profile shiows elevated seegm:
IgA levels.

= Moy stuclies define characteristic changes, such as bilateral
sncroiliac involvement (the ark of the disease), Blurdng
of the _in::linls\.l ]HN1}' ||mrﬁi|m m R'i-'ll'l]-' disease, |'.I.'llf1'|.}’ S‘-dﬂm
with superficial bony erosions, cveniual squaring of verteheal
baodies, and “ham b s|:|:i|11.-.' with r::mplcu: :'Ij'tkﬂﬂﬁlﬂ.

Treatment

e Mo treatment that reliably hales progression

& Physical therapy 1o delay further deformity — good poss
e, stretching and decp-breathing exercises, and, in SOTE
paticnis, braces and lightweight supporis

& Hear, warm showers, baths, and ice

Merve stimulation

Nonstereidal anti-inflammatory analgesics, such as aspiring

indoimethacin, and sullasabcine

Corticosteraids

Anti-tumor necrosis Gclor agonts

Hip replacement

Spinal wedge osteatomy
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RHEUMATOID ARTHRITI

hewmatoid arthritis (RA} is a chironic, svstemic inflamma-

tory disease that primarily sitacks peripheral joinis and the
surronnding muscles, tendons, ligamenss, and Blood vessels.
Partial remissions and unprediceable exacerbations mark the
course of this potentially crippling disease. RA strikes women
three times more often thin it does men,

AGE ALERT

BA cam ocour at any age, but it begins most ofien
Betweei e 25 aned 55,

Causes

Drirect cavse unknown

Proposed Mechanisms

* Abnormal immune activation (in a genetically ‘-II.'iI."E‘|1II;!}Jt'
poersait) leading o inflammation, complement activation,
aned cell praliferation in joints and wndon sheaths

* Infecton (viral or bacierial), hormone action, or lilesiyle
faciors

Pathophysiology

The bady develops immunoglobulin (1g) M aniibody agains
the bodyv's own |1.;li {alse called shewmatoid fuctor [REN, RF
agEreEmates o complexes and generates mGanmation, caus-
g eveniual L;IIiiE:!HL‘ fl'.1|1|.||._'|4.' and ll'iHHL‘ﬁ”H other autmime-
IMUNE NESRONSes.,

I mot Grrested, the inflammatory process in the joints
oocurs in four stages:

* Congestion and edema of the synovial membrane and
jaint capsule chase synovitis, Infiliraton by imphocyes,
fracrophages, and nemrophils continues the local inflam-
marory response. These cells, as well as fibroblastlike syno.
vial cells, produce enzymes that Ill.‘lp 1o degrade bone snd
cartilonge.

Panmues — thickened Iavers of granulition tssie — covers
and imvades chrilige and evenually desivevs the joint cap-
sule and hone.

Fibrons 'dfllf-'lim-l'\ — librous invasion of the e s and
sear lormation — occludes the joint space, Bone atro-
phy aned misaliznment cause visible deformities and dis-
rupt the articulation of opposing bones, causing muscle
atrophy sund imbalance and, possibly, parial dislocations
{=ubluxations).

Filspous thssue caleifies, vesulting in bony ankylosis and 1okl
irmrmassifiny,

COMPLICATIONS

\_JII *  [Joint deformitics
-

. Vasculitis
*  Pencardins
*  Peripheral neuropathy
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Signs and Symptoms

*  Nomgpecific symptoms (most Iikr:ly related 1o the n
inflammatory reactions) precede inflammation of the
synovium, incleding fever, weight loss, malaise, futigue, and
Iymphadenopathy.

As the Disease Progresses

= Specific localized, bilmeral, aned spmmetric articular smp:
toms, frequently in the fingers at the proximal interphis
langeal, memcarpophalangeal, and "pq,-mmrsnpl‘ﬁytﬂngr_i_l'
jl::li:nlg.. pl::ls.'sil;l]}' Qxli_-u:“n;; 1o the wrists, knees, elbows, anﬂ
ankles from inflammation of the synoviam

= Siillening of alfected joims afier inactivity, especially on i
ing i the morning

L JI;:III"I |||.'|i|: anel tenderness, a1 Rrst ulll:.-' with movement bl
eventually even at rest

* Gradual appearance of rhewmatond o wlitles — suhotiane
o, round or oval, nonender masses (20% MRF'PDNI.“‘T'.
patients), usually on elbows, hands, or Achilles’ rendon

Diagnostic Test Results

e Xerays show bone demincralization amnd soft li%"—"i"-"'“"-'-m“{'
{early stages), cartilage loss and narrowed joint spaces. and)
fimally, cartilage and bone destraction and CTOAHT, 5“1'-!“-‘:@;
ations, and deformities (later stages).

= RF titer is positive in 75% to 80% of patients (Hiter of 15160
81 |:|i'_r.|1l_-r;|.

= Synowial (uid analvsis shows increased velume and turlidity
b decreased viscosity and clevited white bload cell (WEBC)
counts (usually greater thare 10,000,/ pl)

= Serum protein electrophoresis shows elevaled serum E‘;_]l?ﬁl,i‘
i lewerls, |

= Erythrocyte sedimentation rate and Cresclive proteis 1'!'“?55'
are elevaied in 85% 10 90% of patients (may be useful o
moniter responss o therapy becanse clevation frequently
parallels disease activity).

* Complete biood count reveals moderate anemia, slight leu-
kocytosis, and slight thromboconosis.

Treatment

o MNonsteroical anti-inflammatory agenis
Immunosuppresants

Corticosteraoids

|'.'i.$n’.‘r|£r_'--l'l'||::lt|ir1_.-'||ig 45||[i|‘huu |1'|;in1: tlrllﬂ.-l-

Anakinra

Tumor necrosis Metor imhibitors

Abmacept

Supportive measures, including rest, splinting to rest
inflamed joants. minge-clmotion exercises, physical therapy.
heat applications for chronic disease, and ice application.
for acute cpisodes 3

I
s
* Rituximah
*  Synovectomy, ostectomy, and tendon repair

- & ° @

#  Joint reconstruction cr wotal joint roplacement



THE EFFECTS OF RHEUMATOID ARTHRITIS ON CERTAIN JOINTS

Left knee Hand and wrist
Pateflia remaved o visualize
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SCLERODERMA

mon disease of diffuse connective tissie, Dege
fibronic changes i thie skin, blood vessels, synowvial membranes,
skeletal muscles, and internal organs {especially the esopha-
s, intestnal tact, thyroad, heart, lungs, and Kidnevs) (ollow
the dmitial inflommation,. The seven forms of sclevoderma are
cliffuse systemic sclerosis, localieed, hinear, chemically imduced
localized, eosnophilin myalza sondrome, toxic oil syndrome,
andd graltversus-host discaze,

AGE ALERT

Seleroderma affects women three o four times
more often thin ivdocs men, especially bemween
ages S0 and 50, The peak incidence is in poople
ages Sl o 6,

Causes

Unknown

Possibla Caw

i

&5

*  Svsiemic exposure to silica dast or pobwinyvl chloride

*  Anticancer agents such as bleomycing nonnarcotic analge-
sics such as pentazocine hyvdrochloride

*  Abnormal immune response

LUinderlving viscubar cause with tssoe changes initiated by

persistent perlusion defeot

Pathophysiology

Scleroderma usually Begins in the fingers and extends proxi
nially o the upper aems, shoulders, neck, and face. The skin
atrophics, edema, and inflaes conaning CD4° T cells sur-
voundl the ood vessels, and inflamed collagen fibers become
edematous and degenerative, losing stremnpth amd elasticity.
The dermis becomes ightly bound e the underlving struc-
tres, resaliing in arophy ol the afllecied appendages and
destruction of the distal phalanges by ostcoporosis. As the dis-
s prviresses, ihe fibrosis and atrophy can allecr other areas.
including mesc les and joins.

Signs and Symptoms

*  Skin thickening, commaony limited (o the distal exireminics

and Bwce but possibly involing internal organs
* CREST ssndrome (G benign subivpe of imited sssiemic sele-
rosis )i calcinosis, Ravnaud s phenomenon, esophageal dis
Tunetion, sclerodacidy, and telangicosia
|'1'I|.I.'1|-‘-' skin i.‘h.l“b,i.‘ 'I-Hlli S ll.'.ll'dl'”‘!lllkl. Appearance known
as ol (localiced sclorodermma)
Band of thickened skin on the face or extremities that
severely damages underlving tissues, causing airophy and
deformity Hinear scleroderms )
Ravnaud’s phenomenon (Blanching, cvanosis, and ery-
thema of the gers and wes)) progressive phalingeal
resson prio thiat o shiorien the fingers (cark svmpoms)
Fannn, shuny skin over the entive baod and forearnm due o
skin thickening
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= Tight ane inelastic Tacial skin, cansing o masklike appears
ange and “pinching” of the mouth I

® Thickened skin over proximal limbs and trunk (diffuse ss
temie =Clerosis)

= Abdomimal distention \

®  Pain, stilfness, and swelling of Gngers and jomts: (liee
SYIT LTS )

® Frequent reflux, heartburn, dysphagia, and bloating. after

mestls de v GE dvslunction

= Diarrhea. constipation. and maledorons loating ool

= Arrhyvithmins

* Dyspnea

- ?A.j:ll'q.__';l.r.ﬂlli ll\'!“'l {PEl ) LATA]
= Reoal Glure

G COMPLICATIONS

= Bowel obatcucmon
*  Aspiration prooimianks
& Pulmonaey iy e LoaiidH

Respiratony flure
Cor pulmaonile
Fleeart Eailure
Cardiomyopathy

Diagnostic Test Results

®  Labository analvsis reveals shghaly clevaed Erﬁltlm“-f'ﬂ:.’:
imenttion rte, posiive RE in 20% 10 35% of patients, amd:
positive antinuclear antibody (ANAL,

= Lir 'u'!ﬁlhhl!t]h‘.!.]_ﬂ'l_lﬂl,‘l]'lul|4I e roscopic lnemanari, ind St

= Hand Xerwys show cerminal phalangeal wfl l(“-ﬂt‘ptmh—kﬂbm'
taneous calcification, and goint space rrmoaning ered croshon.

*  Chest Nerys show bilateral basilar pulmonary fibrosis. )

& GI Xorays show disial esophageal hypomotility and suricnmee.
dusadenal loop dilagion, small bowel it lithsorpsiEcn palern.
and Large diverticula.

s Pulmonary lunction stdics show deereased diffusion and
vital capacity.

! E'Inumc'.lrcllugu.uu reveals nonspecific abnormalities n:lumd.,
o myoeardinl fibrosis and possible arflivihmias,

® Skin biopsy shows changes consisient with disease progres
sion, such as marked thickening of the dermis and acclusive
vimsee] changres,

Treatment

Mo cure

To Preserve Normal Body Functions and Minimize
Complications

Tinmumosuppressanis, sasodiltors, amd antibypertensives.
Drigital sympathectomy and cervical spathetic |l|ﬂi'krld=
Possilile surgical delsidement )
Antagids ancd soft, btand diet

Angiotensurconvering eneyime inhibitors

PEvsiecal thierapy and hes i Iiu.,mpy

Broidspeci




SCLERODACTYLY

Thiin, shirry skin on fngens

Flied, s fingers
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SYSTEMIC LUPUS ER

S}xlcluiﬂ.‘ lupus ervihemaosus (SLE) i a chronic inflam-
maory autoimmune disorder thin affects the connective
tissies.

SLE is eharactenized bw recarring remissions and exacer-
bations, which are cspecially common during the spring and
summer. It sirikes women 10 times a5 often as it does men,
mereasing to L tines a2 often dunng child-bearing years. The
proguosis improves with early detection and weatment Dt
remains poor for patents who develop cardiovascalar, renal, or
neuralogic complications or severe bacterial infections.

Causes

Direct cause unknown

redisposing Factors

®  Physical or menial siress

= Seprococcal or viral infections

*  Exposure o sunlight on uliraviole light

*  Immunimtion

* Pregnoney

Abnormal estrogen and androgen. metabolism

Diruigs, including o watinamicde, 1|.:|1lr'.1|;|.;-_'i11r_'. andl anticon-
vulsants: less commonly, penicillins. sulla drugs, amd ol
COIEraC 'l."!” s

¢ Associated with certain HLA haplovpes

Pathophysiclogy

Autormmmuanity is belicved o be the prime mechanism in SLE.
The by produces antibodies aganst components of is own
colis, such a8 the ANAL and immune complex dizsease follows,
Patients with SLE may proditee antibadies against iy eliffer-
et tissue components; such as red blood cells (RBCs), neano-
phils, platelets, lvmphooyies, or almost any organ or tissue in
the body. The disease presents in varions clinical symproms and
is charcierized by remissions and relapscs.

EBMFLICATIL'FNS
* Plewrsy, pleural effusion, pneamonitis, pulme-
nary bvperiension, and pulimonary infection
- *  Pericardits, myocarditis, endocarditis, and
corcnary atheroselerosis
* Remal Gilure
*  Setcures and memal dvsiunetion
* [nfection
* ancer
Avascular necross
Breep vein thrombosis, pulmonary embolism,
and cerebral siiscular accident

Signs and Symptoms
* Joine pain
*  Rannnd's phenomenaon

298 Partll » Disorders

Phaotosensitvity

Tachyeardin, central cyanosis, and hypotensicon

= Alered level of consciousness, weakness of the ﬂtl"—‘““ s,
and specch disturbances

*  Skin lesions

o Malar rash

= Ulcers in the mouth or nose

& Patchy alopecia (comimon)

* Vasculitis .
b I.:h.' ||}:||. node enlar wement {elifTuse or local and ﬂﬂ“‘_ﬁﬂ_d_f:ﬂ'.'
* Fever

*  Pericardial friction rub

L

Irregulay mensiration or amenorrhes, particolardy during

Narenps

& Chest paim and dyspaes

*  Emotional instability. |ﬂu hasis, crganic brain ;}-ndmnp.
headaches, ivritability, and depression

*  Oliguria and urinary freguency; dysuria aned Bladder m*

Diagnaostic Test Results

= !:::1|rh:'lt- Blood couwni with dilferential revesls ancmﬁrﬂﬂﬂ
a reduced WBG count, decreased platelen count, eleviied:
eryithrocvie sedimentation rate, apd serum ._||:c|ruphnn‘ﬁf
showing hyvpergmammaglobulinemin

= Positive ANA, DNA, and lepus erythematosus cell test find-
ings in most patients with active SLE but only slightly wseflt
in diagnosing the disease (e ANA 1080 is senstive but ot
sp=cific fior SLE) i

® Urine stadies showing RBCs, WBCs, urine casts and sedi=
menit, ancl mﬂlpl!lhupl |;r|'u|,!,4||. s

*  Blood stodies detect decreased serum complement (C3and

CA} levels, indicating active discase, inereased Coreactive

prowein during larcups, and positve RF

Chest Xerays reveal plearisy or lUpos poenmonitis

*  Elecrocardiogram reveals a conduction defeat with ﬂﬂdl#
imvolvement or pericarditis

#  Renal Biopsy shows the progression of SLE and the HM'M'
renal involvement

# Skin biopsy shows immunoglobulin and cﬂmp]ﬁm!"l,
deposition in the dermal-epidermal junction in ﬂﬂ?& I:I't
patienis

Treatment

= Monsteroidal anti-inflammatory compouncds
* Topical corticosteroid creams

#  [nuralesional corticosteroids or antimalarials
& Syslomic conticosleroids

*  High-dose steroids and cytotoxic thempy

& Dialysis or renal transplant

= Antihyperiensives

= Dhictry changes

& BUNSCReen use




ORGANS AFFECTED BY SYSTEMIC LUPUS ERYTHEMATOSUS

e

Hair
= Fatchy alopecia

Joints
w Arthrits
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drenal I:ﬂmﬁlnrli:m is chissified as primary or secondary,
Pramary adrenal I'I'!.'pq.'d'tlln'lil.:-l:l O i11.5u|.|l1"|r'm1'|.ﬂ' {Auldizon’s
disense) onginaes within the adrenal gland and i= chamcterized
by the decreised secretion of mineralecorticoids, glucocorticoids,
angd anddrogrens. s defined as destriction of more thian 0% of
baoth adrenal glands and is wsally coused by an autoimmune pro-
Css, |"|d‘lig:“1-l} (tis-l."-l“' i# rl:’ill!‘\".'l:«' LEFRCCRN NIy ;ll'lfl. CAn GCCur al
any age and in both sexes. Secondany advenal hypolunciion is die
o impaired pruitry secretion of adrenocoricoropin (ACTH)
and s characierized by decreased glucocorticoid ecreton.,
With early disgnosis and adequate replacement therapy, the
prognoss for adrenal hvpoluncion is mood.

CLINICALTIP
i j Adlrenal crisis (addisonian crisis) is a critical defi-
cienoy of minemlocorticoids and glucocoricoids
_ that generally fllows sepsis, L, SUFEEry,
omission of steroid therapy, or other acue physi-
wlogic stress, Thiz medical emergency mandates
immediane, VOIS Iresilmemnl.

Causes

*  Bilateral sdrenaleciony

Flemorrhage into adrenal gland

* Neoplasms

Tuberculosis, histoplasmosas, and cviomegaloviras
Family history of autoimmune discase

fickency]

Hypopimitanam (cansing decreased ACTH secretion)
Abrupt withid sl of long-term corticosteroid therapy

*  Removal of an ACTH-seoreting tnmor

Piiuitary injury by tumor or infilicative or autoimmuoane
F}I.'I:'II;':_"\'\

Pathophysiology

Acddison’s disesse i ehronic condition that resuls Troum par-
tial or complene adrenal destruction. Inomost cases, cellular
atrophy s limited 1o the cortex, altho medullary nvolve
IMENL ey ocour, resuliing in catee holamine deficiency.

ACTH acts primarily w regulane the adrenal release of gl
cocorieoids {primarily cortisal): mineralocosticobds, including
aldosterone; and sex steraids that supplement those produced
by the gomads. ACTH seoretion is controlled by corticotrophin-
releasing hormone from the hypothalamus and by negaive
fecdback conral T the glucodaor ticoids.

Contisol deficiency canses decreased liver gluconeogencesis,
Glucose levels of patients o insulin may e dangerowsly low.

Aledosterane deficiency canses increased renal sodium loss
and enbances potissium reabsorption. Sodivm excretion
canses arechuetion in waker volume that leads 1o hypotension.
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# Serm chemistry reveals inereased serum potassium, ¢
# Complee blood count shows elevated Immﬂlﬁ-tril.ﬂ!l

*  Nerays show adrenal calcilication if the canse isinfections.

Androgen deficiency may result in decreased hair growth
axillary and pubic areas, loss of erectile [ungtion, or d“"ﬂ"-'&
libielo,

Signs and Symptoms
Primary Hypofunction

= Weakness, .I'.'ll'igl.u.-

- hlll:“‘i.- Tu]]'l'l Lll]b, LLELS FI{_"(I:‘I “‘C'I_gll it |IJSS

*  Conspicuous bronze color of the skin, espeeially on hanids,
ellows, and knces; darkening of scars

o Cardiovascular abuormalities, including orthiosiatic h!'PQ'

tension, decreased cardine stee and CNLpIL, and Wfﬂk m

uilar pelse

Decreased wlerance Tor even minonr siress

Fasting hyvposlyccmia

*  Craving lor salwy [ood

Secondary Hypolu

*  Similar ary hiypolunction: diflerences inclule:
* hyperpigmentation absent becanse ACTH amel melano:
cyie-stimulating hormone levels are low
= possibly normal blood pressure and electrolyie balanes
Irecanse aldosterone secretion is near normal
= psually normal androgen secretion.

COMPLICATIONS

®  Adrenal erisis (profonnd weakness and Fitigue:
nansen, vomiting, dehydration, Iu}-putv:nﬂm]
conlusion}

Diagnostic Test Results

* Blood test for plasma cortisol levels confirms ldi‘Fl_‘:’]
-IIIN:Im!._';!Jll.q'. o

¢ Mewrapone st is used o detect secondary ildl"'ﬂ"_'!l}v -
hvpolunetion.

* R.n'I]JI(I corticotropin stimulation test by IV or LM, admi
istration of cosyniropin, a swthetic form: of l:ﬂl'l-hm-‘ll'ﬁpw
alter baseline sampling for cortisol and CWHEUU‘UPFTI '[._.
ples diawn for cortisal 30 and 60 minutes alier injectio
differentiates between primary and secondary adre
hypefunction. A low corticotrapin level indicates a second:
ary disorder. An elevated level is indicative of @ prima
liscrder,

* Laboratory suudies reveal decreased plasma cartisol 11“-"- |
(less than 10 pg AL in the morning; less in the evening) al L
decreased serum sedium and (asting blood g‘.ltm

cium, el Blood urea

itrogen levels.

incrensed lymphocyte and eosinophil counts.




Treatment Primary Adrenal Hypofunction

Primary or Secondary Adrenal Hypofunection * Oral fudrocortisone, a synthetic mineralocarticoid, to pre-
* Lifelong conticosteroid replacement, usually with cortisone vent dangerous dehydration, hypotension, |

or hvdrocortisone, which have i mineralocorticoid effect and hyperkalemia
V. hydroconisone

ADRENAL HORMONE SECRETION

Adrenal hormones

Hyperpiomentation —f

Hyparsecretssn of

mefanocyte-stimulating 4
Inarmane i!
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CUSHING'S SYNDROME

lelil!g's svncdrome 1% a cluster of clinieal abnormalities
canzed by excessive adrenocoriical hormones {(particu-
Tarly cortisol) or relsted corticosteroids and, 1o a lesser extent,
androgens and aldosterone. Cushing’s disease (ACTH excess)
accounis for about 705 of the cases of Coshing's smdrome.

AGE ALERT

Cushing’s sindrome caused by eclopic corticatro-
Pin seoretion is most common in adull men, with
the peak incidence between ages 40 and G0, 1n
30% of patients, Cushing's ssndrome results from
a cortisolsecreting tumor. Adrenal umors, rather
than pituitary mwmors, are more common in chil-
dren, especially girls.

Causes

Panunary hypersecretion of ACTH
= Autonomous. ectopic ACTH secretion by a tumor outside
the pituitary (usually malignant frequently a pancreatic
tumor or ot cell carcinoma of the lung)
Administration of smithetic glicocoricoids or sicroids
Adrenal adenoma or & cancerous adrenal tumor

Pathophysiology

Cortsal excess results in amti-inflammatory effects and exces-
sive catabolism of protein and peripheral [ o support hepatic
glucose production. The mechanism may | ACTH-dependent,
i which elevated plasing ACTH levels stimulaie the adrenal
cortex to priduce excess cortisol, or ACTH-independent, in
which excess cortisol is-produced by the adrenal corex or
exogenoushy administiered. This suppresses the hypothalamie-
pititaryadrenal axis, also present in ectopic ACTH-secreting
LENT 4741998

COMPLICATIONS

*  Osieoporosis
= Pepaic ulcer

- ¢ Diabetes mellins or impaired glocose wlemnce

*  lschemic heart disease and bert Gilure
Signs and Symptoms

= Fan pads above the clivicles, over the upper back (bulfalo
hull:p]. on the face (moon face ). and throughout the trunk
(rumeal ahbesivd: slender arms and legs

*  Increased suscepibilitg 1o infection; decreased resistance o
ALTCEs
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*  Dyperwension. left ventricular hypertraphy, hhﬂﬁ
cechymosis, and dyslipidemia

* Increased androgen production — cliteral hypert
milel wirilism, hivsutism, and amenorrhea or ﬂllﬂ-ﬁ[‘._
rhew in women; sexual dysiunction |

= Sodinm and secondary Muid retention, increased ot

excretion, and ureteral ealeali

Irritalnliny andd emotional lal F

Little or no scar formation; poor wound Healing -

Purple sieiae, fGcial plethora, and acne

Muscle wenkness .

Pathologic Iractures; skeleial growth retardation ;ji!-

children

@ & & @ @

Diagnostic Test Resulis

e Laboratory studies reveal hyperglveemia, h!ﬁ']'-""-"'““'.mmv_:.':
glucosuria, hypokalemia, and metabolic acidosis: ele ;
urinary free cortisol levels: elesaned salivary rfﬂ_f ml'“ﬂ_;l )
aned clevated serum carisal, .

* Dexamethasone suppression st confinms the disgnoss
aned determines the couse, possilly an adrenal -nEmor o
nonendecring, corticotropin-releasing nunorn. )

*  Uluasound, computed omography scan, and IIIH.E_II'-‘Iilj Fes
onance imaging detect the presence ol 2 patuiary or adm'—'
tial Lo

Pl

Treatment

& Specific for canse of hypercortisolism — pitaiiary, adml'tﬂ*
and eclopic =

= Surgery for tumors of adrenal or pituiary g’il!dﬂ- n_r_ql:]@f-‘f

tissue, such as lung

Radiation therapy for tumaor

Cortisol replacemeni therapy after surgery

Antiliypericnsives

!J“I:Lk\'i'l.l.rll .\'l.ll]l]!l:'n.l.{']'lw

Diuretics

Antincoplastic and anuhormone agents

For inoperable twmaor, drugs such as milotane or aminogli:

wethimide 1o block steroid synthesis T

=
CLINICALTIP :
Most patients with Cushing’s syndrome are:
treated with transsphenoidal surgery, which
& high cure rate (80%). Pharmacotherapy
wsually wsed as adjunctive rather than prim
therapy.




MANIFESTATIONS OF CUSHING'S SYNDROME

Increased cortisol levels
» Miod
* Depression
» Psychoss
» Catancts
Increased androgen
mmﬂl
Y
Body far redistribution * Increased Laciat and body heir
& Moon face .
e Buftala hismg .
& Supraciavicular tat pad » Manstnual changes
o Truncs obsity //4 i
o Thin &xiremiies |
Capillary fragility f b
& [Easy bauigang J
- Increased gastric acidity
Sodium/water retention i » Peplic pleer
& Edema -
@ Hyperignzan Increased
gluconecgenesis
Potassium excretion E & Diabetes :
& Hypokdkemag alkalosis !
e
- Increased protein
o catabolism
L # 5kin and hair thinning
. # Deamal striag
H ® Muscle wasting and weakness

o Frachones
b
)
(. \ Immunosuppression
L i o Poor wound healing
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DIABETES INSIPIDUS

disorder of water metalsolism, diabeles insipidus resalis
fromm o deficiency of circulating visopressin (also called
anfidiuretic iormone, or ADE) or fvom venal resistapce 1o this
hormone. The three forms of diabees insipidus are neuro-
genic, nephrogenic, and psychogenic. Nenrogenic diaberes
insipicis s cansed by o deficiency of ADH: nephrogenic dia-
beres insiprdus, by the resistance of venal mbules w ADH. Dia-
betes imsipidus is chamcierized by excessive Tluid inake and
hvpotonic polvaria. A decrease in ADH levels leads o alwered
miracellular amd exiracetllular fluid conwral, causing renal
excretion of a large amount of urine.

AGE ALERT
Diabetes insipidus may begin au any age and is
shightly more common in men than i wemen.

In uncomplicated diabeies insipidus. the prog-
nosis is good with adequate water replacemen,
and panents wsually lead normal lives,

Causes

* Neurogenic: stroke, hvpothalamic or pitiaey tamor, crae

mial trn, orsurgery

Nephrogenic: X-linked recessive uait, end-stage renal
Fiture

Paychogenic: primary polvdipsia or sarcoidosis

Transient diabetes inspidus: certnin drogs, such as lithiom,
phenvioin, or alcohol

Pathophysiology

Drisbetes insipidis i relaied o an insulficiency of ADH, lead-
ing 1o polvdipsia-and polyuria,

Meurogenie or eeniral, dinbetes insipidus is an inadeguate
ADH response 1o changes in plasma osmokarin: A lesion of the
hypothalumus, infundibular stem, or posterior pituitary par-
tally or completely blocks ADH synthesis, transport, or release,

Meurogenic diabetes insipidus has an acute onset, A three-
phase syndrome canooocur. which involves:

prrogressive loss of nerve tissue and increased diuresis
*  norial diuresis

* palvaria and polydipsia, reflecting permanent loss of the
ability 1o secrete adequate ADH.

Nepderogenie diabetes insipidus is caused by an inadeguate
reral response 1w ADH. The collecting duct’s permeability
1 waer doesn’t increase in response 1o ADH. Nephrogenic
diibetes insipidus is genevally related 1o disorders and drngs
thiat dasage the renal wibules or inhibit the generation of
evelic adencsine monophosphate in the whules. In additon,
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an '{Ilnlu:{l FECessive il

Payehagenie diabetes insipidus is cansed by an ll'ﬂ'l"l
Earge Muicl intake, This primary polydipsia may be idiop -
or reflect pavehosis or sarcoidosis, The polydipsia i“dfﬁ'ﬁ
polvria wash out ADH more quickly than it can be ropl
Chronic polyuria may overwhelm the renal medullary
centration gradient, u.-nrl,u.-:mg, the kidneys partially 'U,l‘
unable (o concentrate urine,

Regardless of the canse, insufficient ADF causes lht Hl"i&f
diate excretion of large volumes of dilute urine an d
quient i:l!..'lj.:lm I!'I.'l.l-l."lil.\l.tl.l:l]-'l.tll'\' Iin comscions lndl'ﬂdlﬂk%
thirst mechanism is stimualaaed, usually for cald llqlllds-

Cﬂhl'l PI.II:A'!'IDN‘?
Severe dehvedmtion
e Shock
* Renal Guidure
#  Ceptral nervois systein diimage
= Bhacder distention
L I 1:.."|.II:'I|'|1.‘III|FI:.I\IFN

B

Signs and Symptoms

]‘n]'w;ll i and |;||::||1 (L0 RPN ALl (eandinal mpwﬁ@!
MNociuria l,,
Sleep disturbance and Guigue

Hezulaehe and visual disiurbamnce:

Abdominal fullness, anorexia, and weight loss '
Fever ‘ﬁ
Changes i level of consciousness
Hypotension

Tachveardia

Diagnostic Test Results

- Lh;fljl':r‘ﬂ-;a. shows almost colorless urine nl’lmvmnahiilj‘ |
lonw specific gravity.

* Water deprivation test identifics wmprcsain deficien
resulting in renal inability W concentrae urine.

Treatment

® Vaizopressin to control luid balance and prevent dely

tion until the eause af diabetes insipidus can be if,l;‘-l‘-l f
anel eliminated

Hydrochlorothiazide with potassitem supplement
Desmopressin acclate

Chlorpropamide

Fluid intake 1o match ouput

@ 8 & @



MECHANISM OF ADH DEFICIENCY

Decreased antidiuretic harmone (ADH)
release from pituitary

Decreased renal tubular permeability
o water

Decreased water
reabsorption

Decreased urine osmolality 1ncl'na.'-e§i tl:l-ilrs'r
and specific gravity (polydipsia)

i CLINICALTIP
E LABORATORY VALUES FOR PATIENTS WITH DIABETES INSIPIDUS
]

Value Normal Diabetes Insipidus (D)

Serum ADH <25 prdml. Diecrensed in contral DE sy be normal with nephimegenic of pachogenic O
PR 265300 mOsm/ kg 800 mOsm/ kg

Servir sodiE 136-145 mEq/L 145 mEq /L.
B '|.|_|'|||.1.' osmolalite S00-000 inCsn gy <A O kg

Utrine specific gravity 1.005=1.030 <1005
_1I| ine n..:u;:m' S I-1.5 L/2 h B L2

Flusiel fnntake 113 L2 1 =50 L/24 h
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DIABETES MELLITUS

mbetes melliis is a mewabolic disorder characterized by

hyperghvcemia resulting from lack of insulin, lack of insu-
L effect, or boih. Three };t'lll.'l’“] classifications are [u{:aguin::l_'

* wpe | —absolute insulin insulficiency
* ype 2 — insulin resistance with v
secrclony defects
# gestational diabetes

.ir\'il!g {II'H:I'(‘!I:'.\ ol insulin

manifested dirng preg

WV

AGE ALERT

| Although possible an any age, type 1 usually mani-
fezsts efore age 80 Tyvpe 2 wsually occurs in obese
addults after age 40,

Causes

*  Herediy
Environment (infection, toxins

Stress, diet and lack of exercise in genetically susceptible persons
= Pregnancy

Pathophysiology

Type 1 and wpe 2 diabetes mellitos are ta separate and dis-
tinct pathophysiological entities. In persons genctically sus-
ceptible oty I diabetes, a riggering event, possibly a viral
infection. causes production of autoantibodies, which kill the
beta cells of the pancreas, This leads 1o a decline in and an ulii-
miate Lick of insulin secretion. Insulin deficiency, when more
1lian 805 of the beta cells have been destroyed, leads 1o hyper-
pheemia. enhanced lipolyvsis, and protein citabolism.

e 2 diabetes mellines is a chronic discase caused by one
or more of the following Bewrs: impaired fnsulin preduction,
mappropriaie hepatic glucose production, or peripheral insi-
lin ree cptar .IIJM"I:\ili'\il'!._

Cepstantional dinbetes mellitns is glocose intolerance dur ing
Pregnancy i 4 woman not previowsly disgnosed with diabetes.
This may aceurif placental hormones counteract insulin, caus-
ingg insukin resistnee:

COMPLICATIONS
' *  Cardicvasoular disease
3 = MNephropathy
ﬁ *  Retnopathy
*  Neoropathy
*  Rewacidaosis and hyvperosmolar coma
*  [Infections

Signs and Symptoms

Folvuria and pobvdipeia

Nansen; anorexia (common ) o pelyphagia (occasional )
* Weight loss (usually 10% w 30%: puersons with type 1
diabetes aiten have almost no body Tan an diagnosis)
E-Im:luh:-s, fatigue, lethargy, reduced energy levels, and
impaaired school or work performance
Musscle crampes, irvitabilivg, wnd emotional abilin
Visicm changes such as blurring
= Numbniess ane tingling
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= Abdominal discomifort and pain; diarrhes or consipatien
*  Recurremt vaginal candidiasis

Diagnostic Test Results |
In Men and Nonpregnant Women

= Two of the following criteria obiained more than Hﬁfﬁ.
apart, using the same test twice or any combination, are
indicators of the disease:
- F.\.-l.l'lllg |;||:J|:+1'|1;|. gllu.'uw level af 126 ]115.:'":“-*;"‘ maore !
o gypical sympioms of uncontrolled diabetes anc randam
blood glucose level of 200 mg/dL or more g
®  Blood glucose level of 200 mg/ dl or more 2 hours afied
ingesting 75 g ol oral dextrose,
®  Other criteria include: X
= diabetic retinopathy on ophihalmelogic examinition
a  ather diagnostic and monitoong wests, imelieling urinaly
sis for acetone and glycosdated hemoglobin (reflects gly
cemic conurol over the past 2 0 3 months).

In Pregnant Women

®  Positive glucose wlerance test reveals |iigi1 peak moﬂdﬂlﬁi&r
levesls after ingestion of glucose {1 gdky body wiﬂ__hﬂ'“d'-
delayed remrn 1o fasting levels:

Treatment
Type 1 Diabetes Mellitus

* Insulin replacement, meal plannimg, and exercise lm
rent forms of insulin replacement include Il‘iiﬂd'dﬂﬂ.-‘-.s.[-‘.u_"
mixed-dose, inhaled, and muliple daily injection regimens.
andd continuous subcutaneous insualin inl'usions} y

® lslet cell wansplanation {currenily requires chronic
UNIMUNOSURPICsSuen )

Type 2 Diabetes Mellitus

= Orwal antidinbetic drugs o stimulate endogenous insulin.
production, increase insulin sensitivity at the cellular fey
suppress hepatic gluconcogenesis, and delay Gl absorpiion
of carbohydrates (drug combinations may be used)

¢ Exogenous insuling along or with oral antidiabetic drugi.mé
optimize gheemic control

Type 1 and Type 2 Diabetes Mellitus

*  Individualized meal plan [I::ai.gm:\{l 10 mect I'Il.ll.'l’il.ll:i-i_.: al ‘.
necds, control blood glucose and lipid levels, and reach and ".r
mainain appropriate body weight

= Weight reduction (obesc patient with type 2 diabetes mek
litus) or high calorie allotment, depending on growith sage
and activity level (type | diabetes mellitus)

Gestational habetes

& Medical nuirition therapy and exercise
Alpha glucosidase inhibitors, injected insulin, or bo
{iF eneplycemin not achieved) i
* Counscling on the high risk for gesttional diabetes in sul

sejient pregnancies and type 2 diabetes laterin hife
*  Exercise and weight control o help avert ype 2 diabetes

L]




TYPE 1 AND TYPE 2 DIABETES MELLITUS

Type 1 diabetes
Pancreas: wilh no msulin

poaier Y
;’;&“‘“’"‘*
p

%
-

Cedl

Glacose

Clased flucose channel -

Dpen glucoss channel

Type 2 diabetes
Pancreas producing (it or ingecte msulin

Ksulin receptor
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GROWTH HORMONE EX

rowth hormone (GHY excess that begins in adulthood

(afier t'p'i plljl.‘i-l:'.ﬂ closure) is called r;muﬁrmﬁ, G excess
that’s present belore elosure of lie epiphyscal growth plates
of the r'l.'ln[{ bones cansces geliilary giganiism, In both cases, the
result is increased growth of hone, cartilage, and other tis-
sues, s well as increased carbohydrate canbolism and protein
smthesis, In gigantism, a proporiional overgrowth of all body
tissues before epiphvseal closure canses remarkable height
inereases — a5 much as G inches (15 em) o vear. Acromegsily
is rare; its prevalence is abour 70 people per million in the
Llndted States, affecting men and wonmen equally. GH excess
is i slow bt progressive disease that shortens life iF untreated.
Morbidin: and moraliny wnd 1w be related 1o coronary ariery
disease and hypertension secondary to prolonged CRPOSUNE 10
excesanve G,

AGE ALERT

- Maost cases of acromegaly are diagnosed in the
fourth and fifth decades, bui the disease is usu-
ally present for vears before disgnosis, Gigantism
affects infants and children, causing them 1o
rech as much as three times the normal height
for their age. Affected adults may reach a height
of more than 7/2° (7.6 m).

Causes

Eosinuphilic or mixed cell adenomas of the anterior I:..'iu.il;.r-r
gland

Pathophysiology

A GH-zecreting tumor creates an unpredictable GH seore-
tion pattern, which replices the usual peaks an 1 o 4 hours
alter the onset of sleep. Elevated GH and somatomedin lev-
els stimuliate growth of all tissues. In pin s, the
epiphyseal plates aren’t elosed, and so the excess GH stimu-
lares linear growth. [0 alse increases the bulk of bones ane
jerinis and causes enlargement of internal organs and me-
balic abnormalitics. In acromegaly, the exeess GH increases
bone densite and width and the proliferation of connective
arnl =oftl tissies,

COMPLICATIONS

= Arthritis

U = Carpal tinnnel sadoome
‘ * Osteopornisis
Rpbucsis
Hypertension
aabwetes mellines
Arteriosclerosis
Fleart enlargement
Heart Bailure:

e 8 & @
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Signs and Symptoms
Acromegaly

* Sofl tssue thickening thar causes enfargement thiﬁ\
femen, mose, mandible, M.lln..lulhil"nl rl{fg&. and cars

e Severe headache, central nervous system impairment, biten-
poral heminnopia (defective vision), and lﬂﬂﬂﬁ'ﬂlﬂlmtw

® Marked prognathism and malocclusion of teeth: JTIEI
lere with chewing

LI BT }llgl'.tl l]\']_bl.‘l'h'\fll:lj'l.'i [l.ll.ui"ls.l.l sinus cnlargcmﬂﬂlu ll]ﬂ
thickening of the wngue — canging the voice o mmddﬂ-‘?
andl hollow '

s Arrowhead appearance of distal phalanges on Xerays and
thickened |III.H\'|.,I"-

®  Swesiting, oily skin, lvpertrichosis, and new skin mﬁ}{lﬂ)ﬂi

Irritability, hostility, and varionus psychological disurbanes

® Bow legs, barrel chest, arthrilis, osteoporosis, and kyphosis

L {"llnj:mu, intlerance 1

L H}'pg:rl,cu\iun aned arterioseleposis (ellects of Wﬂlmﬁd
excessive GH sconetion )

®

Hypermetabolism
Weakness, arthralgia

Gigantism

* Backache, ;lrllunl:ql;:. anel arthrats

Excessive height L

& Headache, vomiting, scizore activity, viswal clisturbances,
anel prapilledema

# Deficiencies of other hormone svstems il GHe |H'9f-‘il“:mﬂ
twmnor destrovs other hormane-secreting cells

* Glucose intolerance

Diagnostic Test Results

*  Laboratory studies reveal clevated plasma GH |E'-'d'm_¢:ﬁ"
sured by radioimmunoassay, the prescnce <rrmHmNﬂl‘lF{d.lE
C, and elevated Blood glucose levels,

Glucase suppression test confirms hyperpituitarism.

Skull X-rays, computesd tomography scan, or MAgNEeUc fesc:
nance imaging shows the presence aud ::ﬁl.crllnfplll.lll?ﬂ'j IESIUﬂr
Bone Xaays show a thickening ol the Cramnim {ﬁpﬂiﬂ“}?
fromual, cccipital, and parietal bones) and long bones @,__'__
ostcoarthrits in the spine,

Treatment

Tumor removal by cranial or iranssphenoidal hypopliysees

Ly O Pllllll.ll v radiation d1'l_'ﬁ]|}}'

Mandonory surgery for 2 mumor causing blindness or Dlhef;"

severe nenrologic disturbances A

* Postoperative replacement of thyroid, cortisone, and’
gonadal hormones

*  Bromocripine and octreotide to inhibic GH synthesis




EFFECTS OF GROWTH HORMONE EXCESS

Prorinend frontal and cebital ricges
Coarsened fpatures
He:m!rﬂﬂy‘mmm
Macroglossia
Prominend jaw (prograthism)
Thyromegaly

Broad fesl
Increased heel pad and simn Mickness
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HYPERPARATHYROIDISM

H}'pcrpill‘.ltll'_\"l‘u-“lfliﬁlll resilis (rom exeessive seerelion of
parathyroid hormone (FTH) from one or more of the
four parathyroid glands. PTH promotes bone resorption, and
hvperseeretion leads 1o hypercaleemia and hypophospliaemia,
Renal and G absorption of calcium increase. Primary hyper-
parathyroidizm is commonly dingnosed when an asyn plomitic
patient has elevated calcium levels in routine laboratory tesis,

AGE ALERT

Hyperparathyroidism affects women two 1o three
Limes more frequently than it does men and is
wsually secn in women older than age 40,

Causes

Primary Hyperparathyroidism

* Most commonly a ingle adenoma
= Muliiple endocrine neoplasia fall four glands usaally involved )

Socondary Hyparparathyroidism
* Rickets, vitammn I deficiency, chronic renal Gilure, and
osteomalzciy due o phenyioin

Pathophysiology

E’\'L'FFI:IHI’EIM 1on of FTH by a tumor or ]1:.'[::'|'p|;|sli.c Lissue
increases intestinal calcium absorpiion, reduces renal ealcium
clearance, and increases bone calcium release. Response 1o this
excess viries for each patient for unknown reasons.

Hypophosphatemia results when excessive PTH inhilyits
rexial bl phosphiale reabsorpiion, [ agzravaies hypercalee-
mia by incrcasing the sensitvity of the bone 1o PTH. Pathologic
J.t Acliiines l“i-'l:l' 1\1." il F“L’.\I."“ i.l:lg .\}'III] ¥Leaam.,

A hypocaleemii-producing abnormality outside the parathy-
roids can cause excessive compensatory production of PTH or
secandary hyperpamainroidism.

Renal ealeul and renal Milure
= Peptic ulcer
= Cholelithiasis
* Cardiac arrhythmias, vascular damage, and
bheart Bailure
Central nervous svstem changes

ﬂ COMPLICATIONS
L

Signs and Symptoms
Primary Hynerparathyroidism
* Pobyurka, nephrocalcinosis, or recurring nephrolithiasis and
conmsedquent renal insufficiency

Chramic low back pain and easy fraciiring

Bome tendernes and chondroealcinosis

Creopenia and osteoporosis, especially of verehrae
Exoaions of juxta-articular {andjoining joing) surface
Subchondrl fraciures

Tranmtic synovitis

Pacudogoun
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®  Pancreatitis causing constant, severe Emgﬂﬂf‘fl‘ﬂl
li‘l.l.'ll'll.l."i o the h.n:l.
anl ﬂnmlmg

¢ Auscle weakness and atrophy, particularyin ﬂlﬂ]"l’ N

¢ Psychomotor and personality disturbances, depression ﬂ
avert psychosis

*  Skin necrosis, cataracts, calcium microthrombi Wﬁﬂ
Ancres, anemia, and suboutimneous calcification

secondary Hyperparathyroidism

e Same featwres of calcium imbalance a3 in Pﬂm&?
hyperparathyrodism

*  Skelewl deformitics of the long bones {such as nckl:lﬂ

*  Symptoms of the underlying disease

Diagnostic Test Results
Primary Hyperparati I

*  Hypercalcemia and high concentrations of serum PTH o0
radivimmunoassay confirm the diagnosis,

*  Xerays show diffuse demineralization of bones, bone eysis
outer cortical bone abso phnn. anl subpern insreal nfﬂﬁlﬂﬂ ﬂ[
the phalanges and distal clavicles.

*  Microscopic bone examination by Xevay "ipﬂll'ﬂl!hﬂ“:"ﬂm

typically shows increased bone turnover.

Laboratory stedies detect elevated urine and serum ﬂk

ciuem, chloride, and alkaline phosphatise levels; dﬂﬂﬁw

serum phosphorus ley clevated uric acid and ereatining
levels; and increased serum amylase levels,

Secondary Hyparparathyroidism

*  Laboratory anakysis reveals normal or slightly decreased serim
ealcivm level and variable serum phosphorus level,
when the cause is rickets, osteamalacia, or kidney disease.

Treatment

A

Primary Hyperparathyroidism -

* Surgery to remove the adenoma or, depending an iy
extent of hyperplasia, all but half of one gland, to. Rmﬂdﬁ
normal FIH levels

* Treatments to decrease ca
iting dietary intake of caleium, and promoting sodium a
calcivm excretion through fonced diuresis |

#  Oral sodium or potassium phosphate; suboutaneotis :31"\
nin: LV, mithramycin or bisphosphonate j

= LV magnesium and phosphate; sodinm phclspllll.c 50
by mouth or retention enema; possibly snpplcm:nla't
cium, vitamin B, or calcitnol

Secondary Hyperparathyroidism

* Vitamin [} to correct the underlying cause of parathyn
hyperplasia; oral calcium preparation to correct Ryper|
phatemia in the patent with kidney disease

= Calcitonin
®  Pamidromate



PATHOGENESIS OF HYPERPARATHYROIDISM

Tumor or hyperplastic tissue secretes excess parathyroid hormone

Supetior parathyrosd glands

Inferior pasathyroid ghands

Rﬁ:nal tuhule
wanced cale

sion and
l. excrelion

Bone -
Enhancad calciim and
phosphato resorplion

Serum calcium level rises

CLINICAL TIF

BONE RESORPTION IN PRIMARY HYPERPARATHYROIDISM

In hyperparathyroidism, body mechanisms sacrifice bone to preserve intracellular caleium levels. Norays may
show diffuse demineralization of bones, bone cysts, outer cortical bone absorption, and mhneﬁm-;ﬂ}m
sion of the phalanges and disial clavicles. Microscopic examination af the bone with tesis — such as Ml]"
spectrophotometry — typically demonstrates increased hane turnover,

Erosion of middia
plaalane
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HYPERTHYROIDISM

H}]rﬂhymiﬂism. or thyrotesicosis, is ametabolic imbalance
that results from the overproduction of thyroid hormone.
The most common form is Graves' disease, an antoimmumne
disorder that increases thvroxine (T,) production, enlarges the
thyroid ghimd (goier), and causes muliple ssem changes,

AGE ALERT

Incidence of Graves” discase is greatest in women
hetween ages M and 60, especially those with a
family history of thyroid abnormalities; only 5%
of paticnis are younger than age 15.

Causes

Inherited predispoesition. probably autosomal recessive gence

*  Other endocrine abnormalities

* Defect in suppressor T-hvimphocyie lenction and consequem
production of autcantibodies

*  Excessive dietary intake of iodine

* Stress, such as surgery, infection, toxemia of pregnancy, o
diabetic ketoacidoss — can precipitae thyrobd storm

*  Medications, such as lithivm and amiodarone

*  Taoxic nodules or timors

Pathophyziclogy

The thwroid gland secretes the thyroid precursor Ty, the thyroid
hormane imedothyronine (T,), and thyrocalcivonin, T, and T,
stimulate protein. lipid, and carbohyvdrawe metbalism primarily
through catabaolic pathwavs. Thyrocalcilonin removes calciwm
fromm the blood and ncorporities it inio bone. “i"h}'lﬂjll&'hls.
storage, and rélease of tharoid hormones are controlled by the
hvpothalamic-pituitary axis through a negative feedback loop.

Ti1‘.'l'l.‘rlrt|]'.r:ill.-l'1:!r.u5.i1|.|.'. hormaone (TRH) from the Typaothala-
mis stimulates the release of thvroid-stimulating hormone
(TR by the pituitary, Circulating T levels provide megative
fecdback through the hypothalamus 1o decrease TRH levels
anidd thirotigh the piiuitry to decrease TSH levels,

In Ceraves” disease, muoantibodies are produced that siach
v aned then stimulate TSH receptors on the thyrobd gland,
This process feads o increased stimulation of the gland and
increwsed hommone production,

* Thyrowd storm (exwreme irrabilitg, hvperien-
sion, tchycardia, vomiling, lemperamre up o
10G°F [41.17°C], elelivium, and coma)

U COMPLICATIONS

N

Signs and Sympioms

Enlarged thyroid {goier)

Mervousiess, tremon, and palpiations

Flear intolevanoe amd sweating

Weight loss despite increased appetite

Freguent Bowel movements

Exophihalmes (charmcieristic, but absent in many paticnis
withh thyrotoxicosis)
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Other Signs and Symptoms, Common Because Thfmlmﬂfﬁ%r :
Profoundly Affects Virtually Every Body System :

= Difficulty concentrating: fine tremor, shaky handwriting,
and clumsiness; cmotional instabilie and mootl swings
ranging from cccasional outbursts (o overt pﬂthm

& Moist, smooth, warm, Dushed sking fine, soft hair Fl"ﬂ“ﬁ'
ture patchy graving aned increased hair loss iy bhoth Mﬁﬁd““‘
able nails and onycholysis; prl:uin“ll nyxedem,
thickened skin; accentuated hair follicles; sometines I-“h}'
or painfol raised recd p.m:'ln:ﬁ of skin with occasional nod-
ule: formation: micr ::.xrn!;lll:, exanination s]‘ltl-u'lhﬂ' !ﬂﬂﬁ'ﬂd
mucin deposits

* Systolic hyperwension, tachycardio, full hﬂ'll:ndms Fﬂlﬂ
witle puilse pressure, cardicmegaly, incres Crdi| ﬂmlaﬁﬁmﬂv
and blood volume, visibile poine of masinal III'|I|J'|-1-15"= DP!“"
oxysmal SUPHRAVET jeulnr tachveardin and aual 'F:'bﬂll:ll.[lﬂ.
{especially in clderly peogle), and ocasional S'I-EWIP'-'- “-'“-“\'
miur ot the lelt stermal border y

e Increased |'a_'s'|ji.[;uu|:. rabe dyspne on exertion and ar
rest, nausea and vomiting, sof stools or diarrhea;and lver |

:,|'||.|.|"'|:'|||1."||'I
® Weakness, Gitigue, and muscle airophys rare coexisience
with myasthenia gravis; possibly generalized or Iﬂﬂlil!ﬂd
p.ll.l.luls. associnted with hyvpokalemia and rely, Empﬂhf
¢ Oligomenorrhea or amenorrhea, decreased Fertility,
increased incidence of spontaneous abortion {females),
gynecomstia (males), and diminizshed libiclo ( both m’}

DiagnosticTest Results

¢ Radioimmunoassay shows increased serum T, anied Ty leveks

*  Labormory studies reveal low TSH levels.

# Thyrotd scan shows increased uptake of vadioactive ioedine
(") in Graves' discase and; usually, in toxic multinodu-
Iar LI:II“:::I anel woxic adenoma: low radioacime "Plﬂkﬁ Il'l
thyronditis and thyrotoxic factitin {test cmum:udmau:din
pregrancy).

*  Ultrasonography confirms subclinical ﬂphllm:lmupalll]!-

Treatment

*  Antithyroid drugs — thyroid hormone am:igallisu. l'l'l-f-‘llld'
inng propylthiouracil and methimazale, w block tyroid o
mone synthesis: propranalol unl antithyroid drugs o
their full effect — o manage wchyeardin and other penpis i,
eral effects of excessive hy pcrsympmhulc activity

* Single oral dose of "'

* Surgery and lifelong regular medical supervision — mo
patients become hypothyroid, sometimes as long as several
vears aller surgery

CLINICAL TIP a
With treatment, most patients with l1}'pﬂ'|.1].j.’rd_ii‘ﬁﬁ
caun leacd normal lives, However, thyroid stocm -

acule, severe exacerbation: of thyrotoxicosis —
micdical emergency that may have lifeahresienin
cardiae, hepatic, or renal consequences.



THYROID GLAND AND ITS HORMONES
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HYPOPITUITARISM

ypapituitarism, alzo known as feafgboiiiuitersm, is @ comes

plex smdrome marked b membolic dysfunction, sexual
iy, and growth retavdation (when it occurs in child-
hood), The canse is a deficiency of the hormones secreied iy
the anterior pitnitary ghnd, Panhypopimitarism is 2 partial or
towal Failure of all six of this gland’s vl hormones =— ACTH,
thyroid-stimubiting hormone (TSH), hueinizing hormone
LLHG, folliclestimulating hormone (FSH), GEFL and prolaciin.

AGE ALERT
Partial and complete forms of hypopituitarism
affect adults and children; in children, these dis-
eases may cause dwarfism and delaved puberty.
The prognosis may be good with adeguate
replacement therapy and correction of the under-
Iving causes.

Primary hypopituitarism usually develops in
i prediciable patern. It generally begins with
decreased gonadotropin (FSH and LH) levels
and conseaquent hypogonadism; reflecied by cos-
sation of menses in women and impotence in
men. GH deficiency follows, capsing shor siamre.
delved groweh, and delayed puberty in ehildren,
Subsequent decreascd TSH levels cause hypothy-
reslismn and. finally, decreased ACTH levels result
in edrenal insuflf 1ency, possibly ||;-.|,1:l'|u¥'I 1o adre-
mal erisis, When hypopituitarism follows surgi-
cal ablation or wavma, the patern of hormonal
events may not necessrily follow that sequence.,
Diimiage 1o the hypothalamus ar neurohypophysis
may canse diabetes insipidus,

Causes

*  Tumor of the pituitary ghond
* Comgenital defect (hypoplasia or aplasia of the pitiary

prlandd)
* Pluniary infarction (most often from  posipariim
hemorthage)

*  Partial ar wial hypoplysectomy by surgery, ivradiation, or
chemical agrenis

*  Granulomatous disese such as tubereulosis

*  Idiopathic or autoimmune origin (occsionally)

sozondary Hypopituitarism

* Deficieney of releasing hormones produced by the hvpo-
thalamus, cither idiopathic or resulting from infection,
LU TN T T | (1T S

Pathophysiclogy

The pitnitary gland is highly vascular and therelore
extremely vulpnerable o ischemia and infare
event thar leads 1o cireulatory collipse and compe
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cdema, Expansion of the pituitary gland wit
compartment of the sella tureica Further impedes
supply. An absence or decrcase of one or more
mones leads o a loss of laneton in the glﬁﬂd o D"Eﬂ":
il controls,

COMPLICATIONS
W = Pliwinary apoplexy -
|I_| & Shack .
1 :

= o

&= Death

Signs and Symptoms

o ACTH deficiency: weakness, Taigue, weight bD\ﬂ-
hypogheemia, and aliered menial function; loss of axilla A
anel pubie har orthostaie hypole nsion anl h}']lﬂ“m%

® TSH deficiency: weight giin, constiprtion, coldinig
Fanigue, and coarse hai

*  Gonadotropin defciency: sexual l"l'hll.ll:ll:l.lm and mﬁﬁ'ﬁﬁy’

s Apticiarenic hormone deficiency: 1ll Freies Inﬁpm

¢ Prolactin deficiency: Inctation dysiundtion ﬂrﬂntmlﬁﬂi

Klel L

i
Diagnostic Test Results L

# Blood test reveals decrensed sermm thyroxin levels i din
ished thyroied gland function due o lack of TSHL
o Hadioimmunoassay shows decreased plasma love
or all of the piisitary hormones,

Iy ih::llh lamus or plum.uri.‘ stalk.

¢ Computed tomography scans, magnetic resonanee
or cerebral angiography may show the presence - of ini
far or extrosellar tumors,

*  Owal adminisiration of metyrapone shows the source.
hydroxveorticosicroid levels.

® Insulin administration shows low levels of cortie
indicating pituitary or hypothalamic Glure. .

= Dopamine antagonist adminisiration ﬂﬂluﬂ.!&lpﬁﬂ "j
SECTELOTY TesSETVE. i i

= LV administration of gonadotropin-relcasing hormo:
tinguishes pituitary and hypothalamic eauses of ge
pin deficicnoy:

* Provocative testing shows persistently low GH and
like growih factor=1 levels confirming GH deficiency.

Treatment

* Replacement of hormenes (cortisol, thyrosine, ands
or cyclic estrogen) seoreted by the arget glands; pra
il n:pl iceil

* Clomiphene or cyclic gmaclutmpm rclenﬂ:ng Iu;ﬂ'
e induce ovulation in female patient of rep !
'lhl'

& Surgery for piiiitary tumor



REGULATION OF PITUITARY FUNCTION
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HYPOTHYROIDISM

H vpothivroasds resulis from hvpothalamic, pitaitary, o
thyrobd insufficiency or resistance W thyroid hormone.
Hypothyroidizm is more prevalent in women tian men: in the
Enited Stares, the incidence is increasing signilicantly in peo-
ple ages A0 a0 S0

AGE ALERT

Hypothyroidism occurs primarily after age 50 and
is particularly underdiagnosed in elderly persons.
Afiier age 65, prevalence increases 1o as much as
1095 in females and 3% in males.

A deficiency of thyvroid hormone secretion
during fetal development and early infancy
results incinfantile cretinism {(congenital hypo-
thvroidism). Subacute thyroiditis, painless
theroidinis. and postpartum thyroiditus are sell-
limied condinions thin may follow an episede of
hyperthyroidism.

Causes

- -

sroid Giand)

* Thyroidectomy or radiation therapy (particularly with
radioactive 1odiney

*  Inflammanion, chronic autoimmune thyroicins {Hashimota's
throidits), or such conditions as amyheidoss and srcoidosis
Lrare )

o - g -

: iy (Fo o Stimulate Mormal Thyroid Function)

Inacdequate production of thyroid hormone

®  Lise of such angithvrodd medications as Flil::lp_g.'ﬁlhinl.ll;u:ﬂ
*  Pawigary filure 1o produce TSH

*  lnborn errors of ibhvroid hormone ssnihesis

* lodine deficiency {usually dictary)

*  Hyvpothalimic failure 10 produce TRH

Pathophysiclogy

Hypothyroidism may reflect a malluncion of the hypotak:
mius, pitaitary, or thyroid gland, all of which are part of the
same pegative feedback mechanism. However, disorders of
ke h}';xnl:.‘l.i:u::ua and piiuitary rarely cusse bvpothyroidism,
Primmiry hypathyroidism is most common,

Chronic anteimmune thyroidits, also called chromic fym-
P.frm.'jﬂ'r !ﬁ_'rlm'nﬁfh. ceciirs when autoantibodies destroy thyraid
gland tissue, Chronic auoimmune thyroiditis associared with
goiter is called Fedhioote s rﬁ}':rnf.u'HFL The cause of this antoeim-
mune process is unknown, although heredite plays a role, and
specilic human leukooyte soigen subiyvpes are associated with
greater risk,

Chmsiede the thyroid, antibodies can redoce the effece of
thyroid hormone in two ways. First, antibodies can block
the TSH rec eptor and prevent the production of TSH.
Second, cvtotoxic anthyroid antibodies iy triggenr thyroid
dlestruction,
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EUMFLIC.ATIEIHS

*  Myxedema coma
Pernicions ancmia l
Impaired Terility '
Achlorhvdria
Anemia

Gaoiter i
Paychiamic disurrbanoes

Signs and Symptoms

s Typical, vague, carly clinical feanires — weakness, m
forgetfulness, sensiivity 1o cold, unexplained weight Eﬂﬂrw
and I:(il“i'll-i?ﬂl ion '

- hh'xl;,l}h..llm — deeresing mental ‘ll-l-]"dlll 1 O, dlj"
inelastic skin; pulfy Gice, luands, aned fl.i't‘ |lm“ﬁ51-
orbital edema: upper evelid dioop: drey, sparse hair, IHE_\_
brittle nails (as disorder [ELLE HITESSeS]

e Cardiovaseular involvement — deoreased cardmae 'U“IP“!I
slowr pulse rate, signs of poor per iphieral cireulaon, WFF"'
tive hieart Fatlure, and cardiomegaly {oceasionally)

Other Commaon Effects

libido, infertility, aaxia, and NYSIAGMIEs; Fe
delayved relaxition ime (especially Achilles® tendon)

Diagnostic Test Results i

= Rachoimmunoassiy shows decreased serum levels of
thyronine (T} and thyroxine (T,).

®  Serum TSH level is increased with thyroid insufficient
decreased with hypothialamic or pituitary insufficienc

= Serum cholesterol, alkaline phosphatase, and triglye
levels are elevated.

* Blood chemisiry shows low serum sodinm leve
ecoleni eorm.

s Arterial blood gases show decreased pH and increased
tial pressure of carbon dioxide in myxedema comsa.

*  Skull Xeray, computed tomograply scan, and magnetc)
nance imaging may show pituitary or hypathalamic les

& Chest Xeray detects cardiomegaly.

Treatment

o Gradual lifelong thyroid hormeone replagement with Ty
accasionally, Ty

AGE ALERT
Elderly patients should be started ona
dose of T, swch azx 25 g every mor
cardiac problems. TSH levels gu
increases in the dosage.



HISTOLOGIC CHANGES IN HASHIMOTO'S THYROIDITIS
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CLINICALTIP

|
_"'“ | FACIAL MANIFESTATIONS OF
——— . MYXEDEMA

Before the era of rapid laboratory diag-
nosis and hormone replacement therapy,
severe hypothyroidism was diagnosed by
typical facial feanires.

Perioebital edema
Dy skin
Coarse hair
Putty tace
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METABOLIC SYNDROME

Mcl:‘llmlic syndrome is a common condition in which
obesity, high blood pressure, high blood glucose,
anel an abnormal cholesieral profile cluster together in
one person. When these risk fctors ocour together, the
chance of developing heart disease, stroke, and diabetes
is much greater than when these risk [owrs develop inde-
pendently. According io the American Heart Association,
almost 25% of LS, residems are affected by metabolic
svnilrome.

Causas

Some studies suggest thay meabolic syndrome is closely tied 1o
an individual's metabolism. Normally, food s absorbed into the
bloodsiream in the form of glucoss and other basic substances.
When glucose levels in the bloodsiream rise, the pancreas
releases insuling Insulin meaches oo the body's cells, allowing
glucose 1o enter. where iU's used Tor energy. In some people,
the body’s cells aren’s able 1o rcaspmm 1o insulin. As suggested
b recent studies, this insulin resistance is behind the develop-
ment of metabolic syndronme.

Pathophysiclogy

When insulin resistance oceurs, the hody is unable to process
glucose and the pancreas responds by creating more insulin.
This cvele leads to high glucose levels and hyperinsulinemin.
The increase in circulating insulin causes hypertrophy and
vascular remodeling. It also leads woincreased cholesierol and
iriglveeride levels, increased serum urie acid, increased platele
adlhesion, increased response w angiotensin 1, and decrensed
amounts of nitric oxide.

CDMFLIMT[DNS

* Coronary artery disease
& Siroke

Peripheral vascular discase
*  Type 2 dinbetes mellivs

m Partll = Disorders

0909090909090

Signs and Symptoms

Diagnostic Test Aasults

Treatment

s & 8 8 @

i

Abdominal obesity

Acanthosis nigricans (darkening of the skin on il
under the arms)

Irregular or absent menstrual periods.

Oharian cysts

Inlerulity

Acne

Hirsutism

Alopecia

Measurement of waist circomference is ggcatﬁﬂ
35 inches in females or greater than 40 Jn-:hnsm
Blood tests reveal togiveeride fovels thag are greater
equal te 150 mgdl.

Blooe tests reveal Bisting Bloodd glocose that’s, grﬁagg'-
or equatl to 100 mg Adl.,

Blood test reveals high-densite lipoprotein leve
thamn 50 myg SdL in females and less than A0 mg /L b
Blood pressure 15085 mm Hyg or grmmrsmmf di

Weight loss through diet and exercise on |I'neeﬂm{
loss drugs, such as sibitramine or orlistat i
Exercise

Antihvperiensive medications such as diuretics,
converting cnzyme inhibitors, calcium channg
beta-wdrenergic blockers
Cholesterol-lowering medications, such s s
or niacin

Thiazolidinediones or metformin o decrease insulin
Aspirin

Smoking cessiion
Reduction of saturated fas, cholesterol, and :
Increase of high filer foocds like fruits, vegetab



METABOLIC SYNDROME

i

Organs affected by untreated
metabolic syndrome

Brain

Fibrous plaque (atherosclerosis)

High blood glucose
Glucose buikds up in the
biaoidstream.

High blood pressure
I peot Rrgsabed, Il CRES
damaga o (ke kining of
the arberies.

Fitwous plaque
Ebgvated chobestenol
Paveds leawd b Rbrous
planus deposits in
the bhood vessels.
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SIMPLE GOITER

S imple (or nonwoxic) goiter isa thyroid gland enlarge-

ment that B0t cased by inflammation or 3 neoplasm
and is commuonly classified as endemic or sporadic. Inherited
defects may be responsible for insufficient twvroxine (T,) syn-
thesiz or impaired iodine metabalism. Because Fumilies tend
o congregate in asmgle geographic arca, this Gomilial Tactor
may contribiite o the mcidence of both endemic and spo-
radic gaiters,

Causes

Endemic Goiter

= Inadequate dictory iodine
Sporadic Goiter

*  Large amounts of foods containing agenis that inhibit T,
production, such as rutabagas, cabbage, sovbeans, peanus,
peaches, peas. surawlerrics, spinach, and radishes

= Dirugs, such as propylthiours adides, phenyibunzone,
para-aminosalicylic acid, cobalt, litiium: may cross placenta
and affect fews

Pathophysiclogy

Cooiters can oceur in the presence of hyvpothvroidizsm, Irypeer
thyreidism, or normal levels of thyreid hormone. In the
presence of 4 severe underlving disorder, compensatory
responses may cause both thvroid enlargement (goiter)
and hypothyroidism. Simple goiter occurs when the thyroid
gland can’t secrete enough thyroid hormone to meet meta-
halic requirements. As a result, the thyroid gland enlarges 1o
compensate for inadequate hormone synthesis, a compen-
sation that wsually overcomes mild v moderate hormonal
Unpairmeni.
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COMPLICATIONS

& Respiraory disiness
= Hypothyroidism

& Hyperbyroidism

®  Thyroid cancer

Signs and Symptoms

& Enlarged thyroid

= Dvsphagia "

= Venous engorgement; development af collateral
cubation in the clicst '

® Dizziness or syncope (Pemberion's sign) wh
ravises the arms o g head

Diagnostic Test Rosults
Labaratory tests reveal:

mormmal serum thyroid levels

high or normal TSH levels

lovwanormal or nogmal T conceniraiions ..
normal or increased radioactive fodine uptake.

® 4 8 @

Treatment

= Exogenous thyroid hormone replacement with 1o
ine {tremment of chioice) — inhibits TSH secre
allows gland to rest ]

* Small doses of iodide (Lugol's iodine or Pulm '
solution) — commonly relieves goiter due oo
deficiency
Avoidance of known goitrogenie drogs and foods

® For large goiter thal’s unresponsive @ Il'f-'i'l-T-l'l‘i'-!ﬂ
thyrokdeciomy



RECOGNIZING TYPES OF GOITERS

Toxic goiter (Graves’ disease) Simple {nontoxic) goiter

Maodular gDil:Eﬂ"
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THYROID CANCER

r I Vhytoid carcinoama s the most common endocrine malig- Diagnostic Test Results
nancy. It oceurs in allage groups, especially in people who

hawe had radiation treatment of the neck area. * Calcitonin assay identifies silent mecdal|aTyErg

citonin level measuring during a resting state and ;
Causes a calcium infusion (15 mg/ kg over a d-hour peric d is

ing an elevated Fasting calcitonin level and an‘ab [
Dircct cause unknown response Lo ealeium stimulbation — & high rel

citonin from the node in comparison with the rest o
gland — indicates medullary cincer. e L
* Prolonged TS5H stimubation due w eadiation EXHELIE O * Thyroid scan dilferentiates unctional ““‘k‘_“ wmh‘ﬁ

Pradisposing Faclors

heredity rarely malignant, from hypofuretonal Mﬂf&'ﬂhiﬂﬁiﬂf
* Fam redisposition commonly maligmant. s
& Chmnie 5““‘-:1:" : *  Ulirasonography shows changes in the sll.kl.‘ af Th}'ﬂﬁ__a J

ules alter thyroxine suppression therapy :llll!l"li_-'l-!“‘_d.l-ﬁ : |

Pathophysiology fine needle axpivation and w detect recurrent dmﬂ# ol

: ®  Mugmetic resonance amaging and computed Wl'ﬁmﬁ:
Papillary carcinoma accounts for approximately 80% of all scans provide o bosiy for weaiment planning Mﬂ}é—%"
thyroid cancers in aduls. Most common in young aduli esialilidh i exent el e discatamhin e ;hjmﬁ_ﬂ'@;ﬁ?
females, it's the least virulent form of 1|1:;n:t'ui cancer and ""'-'”“"“““"H SUPLC LTS, i .-.
Illl:1:1'-lali'l_'-’.|:5 slowly, Folficular carcinome is less common * Fine needle aspiration biopsye differentintes I:cmgn[i@‘
{accounting for approximately 10% o 15% of all thyroid malignant thyroid nodules. s
l:;.II'I-II't'l'ﬂ hut more likely 1o recur and metastasize 1o the s Histologic analysis stages the discase and guides uﬁmﬁ'ﬂl‘ij
regional nodes and through blood vessels into the bones, plans. ; :

liver, and lungs. Papillary plus follicular cancer accounts
fior approximately 90% of all thyroid cancers. Medullary Treatment
sarcinema originates in the parafollicular cells derived

& Papillary or [ollicular cancer — total on subotal o

from the last branchial pouch and contains amyloid and B
calcium deposits. It can produce thyrocalcitonin, histami- tomy: moddified nln-rle dissection (bilateral or unikueral) :
nase, ACTH (producing Cushing’s syndrome), aind pros- the side of the primary cancer .

taglandin E; and F, (producing diarrhea), This rare form
ol thyroid cancer is familial, sssocised with pheochromo-
ovioma, and completely curable when detecied before it
cases simptoms. Unireated., it progresses rapidly. Seldom
curable by rescction, anaplastic tumors resist radiation and
metastasice rapidly.

CLINICALTIP -
Belore surgery, tell the patient to t.'HPWl L
rary voice loss or hoarscness [sting
after surgery.

= Medullary, giant, or spindle cell cancer
total thyroidectomy and rudical neck exci

COMPLICATIONS = Inoperzhle cancer or posioperatively
» :"l'-‘_tih"-'l-f-i‘ of radical neck excision — radiation !
= Siridor external rdiation

* To increase wolernce 1o SUCEEry an
ton — adjunciive thyroid supp

Signs and Symptoms EXOEENous tI:yrfrid hormones ﬁnﬂ_“'ﬂﬂ :
ous administration of an adrenergic bl
* Painless nodule: hard nodule in an enlarged thyroid gland; agent such as propranalol i
or palpable mph nodes and thyroid enlargement * Mewmstasis — "I chemotherapy for
* ﬂ:m*s:tnhx dysphiagia, dyspanea, wnd pain on palpation anie, widesprend metnsasis is rare
= Cough

*  Hypobvroidism (low metbalism, me
1o cold) o hypenbyvroidism (hyperact
sitivity 1o leae)

*  Disrrhea, snorexia, irciability, and voeal cord paralysis

il it by, sensitivity
v Festlessiess, sen-

CLinICAL TIR o
Hypocalcemia may develop if parathyroid
are resnoved during sungery.

= Thyroid hormone replacenment after
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EARLY, LOCALIZED THYROID CANCER

Anterior view
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AMENORRHEA

menorrhen s the almormalabsence of mensiruation. Absence

of menstruation is normal before puberty, after menopase,
or during pregoancy and Tacidon; ivs pathologic at any other
time. Primary amenorthen s the absence of menarche in an
adalescen Ih‘ age 14 without the development of secondary sex
eharcieristics o e age 16 with mormal development of seconid.
ary sex characteristics. Second ary amenorrhen is the absence of
menstruaton for atleast & months afier the normal onset of men-
arche. Primary amenorrhea ocours in 0.3% of women: secondary
amenorrhen coours in about 4% of women. Prognosis is variahle,
depending on the specific canse. In the cise of chstructive causes,
surgical comection of outflow wact obaruction is usually curative.

Causes

= Anovulation due to deficient secretion of;
®  psirogen
*=  gonadotropins
* lueinizing hormone (LH)
*  folliclesumulating hormone (F5H).
= Lack of ovarian response to gonadotropins
* Constant presence of progesterone or other endocrine
ililll(lrlllilai'i‘.‘s
*  Endometrial adhesions (Asherman s ssmdrame)
Crearian, acrenal; or !?ililil:hl‘_‘-' LRV (RN
*  Emotional disorders — common in paticnts with depression
OF ANOFEKIN Nervosa:
* Ml ernotional disturbances such as suess wend o disiort
the ovulatory cvele.
Severe psvchic rauma may abruptly change the bleeding
pattern or completely suppress one or more full ovala-
kT '\ s :|r1‘:5.

Malnurriticn or intense exercise — suppresses hormonal
changes initated By the hypothalamuos

* Pregnancy

Excessive weight loss

Thyroid disorder

Obesiny or excessive weight gain

Craarian or adrenal tumor

= Anaiomic defects

& @

Pathophysiology

The mechanism varics depaending on the conse and whether the
clefect is structural, hormonal, or Bol, Women who have ade-
uaite estrogen levels bt a progesterone deficiency don't ovlite
andd are thus infertibe. In prinaey amenorthea, the Iy posthia-
kxmie-patuitary-onarian axis b dysfunotional, Becipse of anatomic
defects of the contral nervous systen, the ovary doesn't receive
the hormonal signals that normally - the e whqmn;u: of
secOnlary sex charcteristics and ihe heginming of mensirsiion,

Sq:munda.l ¥ amenorrhen can result fronm any of several mech-
anisms, e loding:

* central — lypogonadoropic, hypoestrogenic anolation
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£
* uterine — such as Asherman’s syndrome, in “hlﬁ‘h:‘m

scarring has n.plm:m:l functional endometrinm
*  premature ovarian Filure.

GCOMPLICATIONS

|| *=  [nferility

Signs and Sympioms

*  Ahsence of menstraation

= Vasomotor flushes

*  Vaginal atrophy

®  Hirsutism

®  Acne (secondary amenorrhen )

DiagnosticTest Results

® Physical aned pelvic examinaton and aensitive PW
test rule out pregnancy as well as anatomic ﬂbﬂﬂrﬂﬂl_;
(such oz cery stenosis) that may cause false amenon
(erypromenorrhea), inowhich rC s Ao II:ICEJ.I‘S LR
external bleeding.

*  Omnser of menstruation {spotting) within lwcnkﬂﬁ'«'"imﬁ
pure progestational apents such as mcdrouyprﬂgﬂk!&ﬂ
{Provera) indicates enough estrogen 1o stimulate 'hﬂ_ v

u!’llm |m°:'||-< (il menstruation dm:sn L ceecur, B]i‘&l'ﬂ]%

as elevated piwiary gonadoropin levels, low pi
gonadotrapin levels, and abnormal thyroid levels (wi
suspicion of premature ovarian failure or central §
nadlotrapism, genadotropin levels aren’t clincally me;
ful because they're released ina pulsatile fmiﬂ!‘!}-

*= Complete medical workup, including appropriate
computed tomography scans, or magnetic resonanc
ing: laparoscopy; and a biopsy, identifies ovarian, adrc
aned pitnitary tmors. ;

®  Tests o identify dominant or missing hormones il_l":]-l'-l.l?ﬁ
¢ “ferning” of cervical mucis on Migroscopic cXami

{an estrogen effect)

LH levcls

vaginal eylologic exmination

endomewial biopsy

serum progesterone level

serum androgen levels

elevated urinary 17-kewosteroid levels with

miclropen sceretions

# plasma FSH level more than 50 International U
depending on the lnboratory (suggests primary
Gailure), or normal or low FSH level {[:g(_:ss'lb\!
lamic or pitvisey abnormality, depending on
EHITET T




Treatment

L3

Appropriate hormone replacement o recsiablish men-
struation

Treatment of the cause of amenorthen not related o hoe-
mone deficiency — for example, surgery for amenorrhei
due o a tmor

Inducing ovulation — for example, with clomiphene citrate
i women: with intact pititary gland and amenorrhea

PRIMARY AMENORRHEA

secondary 1o gonadotropin deficiency, polyoystic ovarian
discase, or excessive weight boss oF gain

FSH and human menopausal gnnmmp‘im for W
with priuitary disease

Reassurance and emotional support tmthmn: tuun:-d(ng
il amenorrhea resulis from emotional dmurhnnm‘_i .
Teaching the paticnt how to keep an aceprate record of her
menstrual cvcles '
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BREAST CANCER

B Pest e is the most commuon cancer affecting women,
Ivis estimated that omne in eight women in the United Seanes

will develop breast cancer during her lifetine, Male breast can-
cor acoounts for 15 afall male eaneers amd less than 1% of
all breast cancers. The Syear survival rate for localized breast
cancer is 98% because of early dingnosis and a variety of weai-
ments. Lymph node involvement is the most valuable prognos-
uc predicor. With adjuvant therapy, 70% 10 75% of women
with neganve nodes will survive 10 years or more, compared
with 20% 10 2555 of women with positive nodes,

AGE ALERT
e Breast cancer may develop any time alier puberiy
bt s most common after age 50,

Causes

Hiohk Risk Faptor

*  Family history of breast cancer, particularly firssidegree rela-
tives (mother, sister, and /or maternal avnc)

= Positive 1ests for genetic mutations (BRCAT and BROCAT)

= Long menstrual eveles, early menarche, lac menopause

*  MNulliparous or [irst pregnancy afier g 50

= History of unilateral breast cancer or ovarian cancer

* Exposure to low-level radiation

* Pregnancy belore age 20, history of muliiple pregnancies
" INative American or Asian ancestry

Pathophysiology

Breast cancer oocurs more commonly in the lelt breast than
the right and more commonly in the outer upper quadrant.
Show-z rowing bresst cancer spreads by way of the mphatic sys-
tem and the bloodsiream, through the right side of the heart
tea the lungs, and eveniually 1o the other breast, the chest wall,
liver, bone, and braimn.

Most breast cancerss arize from the ductal epithelium,
Tumoss of the infiltrating ductal trpe don’t grow 1o a lange e,
bt metistasize l.'.ll']:l.' (70%: ol breast cancers),

Breast cancer is classificd by histologic appearance and boca-
than of the lesion, as follows:

adenocarcinoma — arising (rom the epithelium
intraductal — within the duos (includes Pagen's diseasc)
il]lihl'.ﬂ.ill!,,l — in parenchymzl e of the breast
nflammatory (rare) — overlying skin becomes cdematous,
ill“:lnh.'t', STAT | il!l!']ll"illl.'\fl: nrflw’_ s |:|.piu:| Biirepian R i:'u.'lh
Iobular carcinoma in sitn — involves glndular obes

* medullary or circamseribed — large wmor, raphd growth
e,

The descriptive terms should be coupled with a staging or
misdal stanus clissification system. The most commonly used
staging svstem is the TNM (lumor size, nodal involvement,
eGSR progress) .
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CDMFLICATH]N$
Infection
*  Decreased mobility with bone
¢ Central nervous system effects
petastasis e
®  Respiratory diffiouliy with lungfﬂw 1
= Potential death from metastatic ¢

Signs and Symptoms

*  Painless lump or mass in the breast, breast pain
Change in skin — thickening, scaly akinsaround
ple, dimpling, cdema (pean dioange), uleeral
IEmperaiure

Uinusual drasinage or dscharge e
Clm.n.gq_ ir|. ||'||;||:||-= l'.th !1i||l |hl|t‘l]i:|'|l,.. Emﬁmﬂrm
Pathologic bone frciures, lypereatcemin

Edema ol the arni, axillasy node enlargenent
Dilated Mood vessels visible through the skin drlhﬁm

Bone pain

B2 @ 8 B @

Diagnostic Test Results

= Alkaline phosphatase levels and liver funciion. DHUE
distani metastases,

*  Hormonal receptor assay determines whether MME
CELNOECN Or [HaHesierons |i¢pr_'micnl. .

®* Mammography reveals a umor that is
palpate. i3
o UI[I‘:ISI::II:I(FH I'l|?h'}r’ d:sllligllﬂhr_'!- between a HWW
and solid mass. !
*  Chest Xorays pinpoint metastases in the chest,
®  Seans of the bone, brain, liver, and other ﬂw
L IMCIAsEAses, '
# Fine-needle aspiration and excisional MHopsy
for histologic examination may confirm the dis

Treatment
Surgical

* Lumpectomy — in many cases, radiation th
Bined with this surpery
* Lumpectomy and dissection of axillary ljﬁnph__
*  Chiadrant excision
= Simple mastectomy — removes breast but notk
or pecioral muscles
= Modilied radical mastectomy — removes b
Iymph nodes
¢ Radical masicctomy (now seldom used) —
axillary lymph nodes, and pectoralis
mnsaies
@ Therapy alter tumor mapping

(ther Treatments

= Reconstructive surgery il no ad nﬂ,d
* Chemotherapy — adjuvant or paimsr}' i



LI

Selective cstrogen receptor modulators such as mamoxifen * helps make inflammatory breast MmMors more surgics

Arcmatase inhibiors, such as anastrozole and leirozole manageable

Peripheral stem cell therapy for advanced disease * ilso used 1o prevent or reat local recurrence.
Primary racliation therapy belore or alier tumaor removal: * Biotherapy with such drigs as trstuznmab, bevacizums
® cffeetive for amall fimors |::'.|.1‘|.1I.' *l'ﬂ!’_‘;l;!ri .‘"id |a|b¢|_'l.'|n“;| .

UNDERSTANDING BREAST CANCER

SRErnum —

Pasasternal
iymph nodes ~

Ductal carcinoma in situ Infilerating (invasive) ductal carcinoma
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Iso known as filwocsstic diseayse of the bovoat, this dizovder of
benign changes in breasy tissue is vsually bikneral,

AGE ALERT

Fibwocystic change is the most common benigin
breast disorder, affecting an estimated 10% of
wormen ages 21 and vounger, 25% of women ages

22 and older and 50% of postmenopausal women.

Although most besions are benign, some may proliferae and
show anypical cellular growth, Filrocystic change by el isn’t a
precursor io breast cancer, bo il anvpical hvperplasia is present,
the risk for breast coarcinoma increases,

Causes

Exact canse unknown

¢ Estrogen excess and progesterone deficiency during luieal

phase of mensinul cvele

Environmental woxins that inhibit cvclic guanosine mono-

phosphate covmes:

= methvlxanthines — caffeine (coffee). theophyvlline (1ea),
theobromine {(chocolate)

*  prsmine — in cheese, wine, nus
»  tobacco,

Pathophysiclogy

Breast tissue APpLars 1o ||.-\|:|u||::| 1o hormonal stimulation,
althongh the exact mechanizm is unknown. Fibrocystic breast
changes invohe three types: ovstic, librous, and epithelial pro-
liferaiion. Cesis, floid-filled sacs, are the most commen Tealnre
amd cire casilv ireated. Fibroos tissue increases progressively
unul menopsnse and regresses thereafier. Epithelial prolifcra-
tiom diseases include stroctorally diverse fesions, such as scle-
rosing adenosis and the lobular and dooal hyperplasias,

COMPLICATIONS
= Possilsle ineressed risk of breast cancer

Signs and Symptoms

*  Breast pain due o inflammation and nerve I't_mtaiﬁlﬂ_'-:l.Ta'liﬂP
{most common symplom), beginning 4 1o 7 days lﬂmﬂ“
Iuteal phiase of the menstroal cvele and continuing until the
onscl of menst i

= Pain in the upper outer quadiant of hoth breasis (comman
site}

® Palpable lumps that increasde in siee prum“!tllliﬂ}'mﬁ
freely moveable (aboun 509 of all mensuriating women)

*  Granular fecling of breasts on palpation

= Cecasional greenizh-brown o black nipple ﬁiﬂ!w:'-l‘f'_‘r
contains [at, proicins, dictal oells, and ervihrocyies (ductal
hyperplasia)

DiagnosticTest Results

= Ulrasonography distinguishes cvstic {(huid-filled) from
solicd masses.

& Tisaiie |!|ni:|:r|":|n.5.' tlisliu“lliﬁhvi ]lr:t‘l'igll from mﬂligﬂaﬂ.l'
changes.

* Cyiologic analysis of bloody aspivate rules out mlignancy.

Treatment

= Symptomatic to relieve pain, including: )
& diel low in calleine and fa and high in fruis and
vegetables
* support bra.
Diraining of painful cvsis under local anesthesia -
Synihetic androgens {danazol ) forsevere pain {wwﬂlﬂ
Oral contraceplives




BENIGN BREAST CONDITIONS

Fibrocystic changes Breast cyst

[rensa fibrois
tssiie

Pectaralis musch

Fat

Konmad iobules

BENIGN BREAST TUMORS

Intraductal papilloma Fibroadenoma

Eloody
|l-5:|'|ﬁr|]E‘

Epathelial
overgrovth

Sl mass
ol issug in
‘et duict
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CERVICAL CANCER

he thivd most commen cancer of the female reproduciive
st cervical cancer is classificd as gither microinvasive
or mvasive. Precancerons dvsplasia, also called cerimenl intrarg-
thelinl cavcinoma or cervicanl carcdnona i site, is move frequent
than invasive cancer and ocours more often in vounger women.

Causes
= Human papillomavirus (HFV)
Pradizposing Factors

*  Frequent imtercourse il o voung age (under age 16)

* Muliiple sexual parmers and/or partner with muliple
partners
Multiple pregnancies

= Sexually wansmined imfections

= Smoking

Pathophysiology

Preinvasive disease ranges from mild cervieal dvsplasia, in
which the lower thind of the epithielium contiins abnormal
cells, 1o carcimoma in sing, in which the full thickness of ¢pi-
thelinm contains abnormally proliferating cells. iher names
for carcinomy i sinn inclwde cemieal infracpithetial neoplasta and
sefiemnariey. infraeiithelial leiton, Preinvasive disease dewected early
and properlv ireited is curablein 75% 10 90% of cases. IF prein-
vasive diseise remains anreated (and depending on the form
in which it appearsy, it may progress (o invasive cervical cancer:

I invaisive carcinoma, cancer cells pencirate the basement
memhrane and can spread directly o contiguous pelvic strues
tres oF disseminate o dispnt sites by lymphatic routes.

In almost all cases of cervical cancer (95%), the bispo-
logic wvpe i+ squuamous cell earcinoma, which varies from well-
differentined cells o highly maplste spindle cells, Onlv 5%

are adepocarcinoms,

AGE ALERT

Lisually, inviisive carcinioms oCours in women
between ages 30 and 50 and. rarely, in those
under age 25,

COMPLICATIONS
* Hemamria

= Renal Giilure
* Infernlin

Part Il = Disardars

Signs and Symptoms
Preinvasive Disaasna

Early Invasiva Cervical Cancer

= Abnormal viginal ecding

L
-

Advancad Disgazn

Diagnostic Test Results

Treatment
Preinvasive Lesions

Invasive Carcinoma

changes

Often produces no symptoms or oth

Persistent vaginal discharge
Postcoital pain and Meeding

Pelvie pain _ 5
Vaginal leakage of urine and sioel thn
Amorexin, weight loss, and anemia

1’;|pc|.|:|il:l_|-|;|.|r|.|. ﬂl*qp:l Lesl sereens for abi L
Colposcopy=hows the souree of the,
the Pap 1eat. "
Cone biopsy is performed i endoce
prositive,
ViraPap test penmits cxaunination of the
bonuclcic acid struciuge 1o elereen H
Lymphangiography and cystography
Organ andd bone scans show metas g

Loop elecirosurgical excision procedure
Cryosurgery

Laser destructiomn
Conization (with requent Pap smear |
Fystercctomy

Radical hysterectomy -
Radiation therapy (internal, external,
Chemotherapy
Combination of the above procedures



CERVICAL CANCER

Carcinoma in situ Squamous cell earcinoma

S CAtS K

Pre-malignant colls <

Eojpreeryical baosn

B CLINICALTIP

N
T __]h PAP SMEAR FINDINGS
yi—
Mormal \ Invasive Carcinoma
* Large. surface-ype squamouns w H-.‘%. . I:I:erml:] pll:::::r;::rp'tmm =
cells 3 = Irregulars I i \
Smeall, pyknotic nucle L% 2 LS _“H * Ci“'“!‘cd l:hl.'{.lll'l:l“-.ll- & w
[— = Prominent nucleoli 2
2 -*

Mild Dysplasia

= Aliled increase in
nuclearicytoplasmic o

®  Hyperchronasia

s Ahnormal chiromatin Patiern

Severe Dysplasia, Carcinoma

in Situ

*  Basal tvpe cells

= Very high nuclearcyioplasmic
(i}

= Marked '|'I.‘I|'|h'.l'{"|'l-rﬂllhl-‘i'iil-

= Abnormal chronatin
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CERVICAL CANCER

hie thind most common cancer of the female reproduciive
svatem, cervical caneer is elassified a3 cither microinvasive
or invasive, Precancerous chvsplasia, also called oeroienl intrarfi-
'bﬂlﬁl'f T T or fﬂ'll'!m, CRrcI ROt fat M‘J’H is e Flcl'lw.,"t
than invasive cincer and ocours more often in younger women.

Causes
*  Human papillomasars (HPV)

Predisposing Factors

*  Frequent intercourse at o young age (under age 16)
* Muliiple scxual partners and/or pariner with muhiple
e
Multiple pregnancies
Sexumalbe transmitted infections
Smuoking

Pathophysiology

Preinvisive disease fanges from mild cervical dysplasia. in
which the lower third of the epithelium containg abnormal
cells, o cudinoma in s, In which the full thickness of epi-
thelivm contiins abnormadly proliferiing cells. Ciher names
Tor crcinoma i sitw include cervical fntracpithelind neoplasio and
sraemons fntresfathelial fenen. Preiivasive disease deweoed carly
and properhe oreated i curable in 75% 10 90% of cases. [T prein-
wasive disesse remains anréated (and depending on the form
ieh L appers b, i may progress o invasive cervical cancer.

In invasive carcinoma, cancer cells peneirate the basement
membrane and can spread directlv 1o contigions pelvic sirue-
tures o disseminate (o distant sives by mphatic routes,

In almosy all cases of cervical caneer (95%), the hisio-
fogic wpe s squamons cell carcinoma, which varies from well-
differentiated cells 1o highly amaplastic spindle cells. Only 5%
are addenocarcinomas.

AGE ALERT

Usually. invisive carcinoma occurs in women
between ages 50 and 50 and, ravely, in those
unicler e 25,

COMPLICATIONS
*  Femmuria
*  Renal Gailure
#  Inderlin
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Signs and Symptoms
Preinvasive Disease

= Ofien produces no symptoms o other ¢l
changes

Early Invasive Cervical Cancer

®  Abnormal vaginal bleeding
*  Persistent vaginal discharge
& Posicoital pain and bleeding

Advanced Disease

* Pelvic pain
= Ahginal leakage of urine and stool lhh’:-llgh
*  Anorexia, weight loss, and anciin

Diagnostic Test Results

= Papanicolaou (Pap) test screens for abn

= Colposcopy shows the qource of the abno
the Pap test.

* Cone opsy is performed i endocervical
positivee.

®  ViraPap west permits examination of the
bonucleic acid siruciurve 1o dewect FPY
Lymphangiography and eystography detect me
Orrgan and bone seans show metastsis.

Treatment
Preinvasive Lesions

Loop elecurosungical excision proccdunt
Cryvosurgery

Laser destructon

Conization (with frequent Pap smear fﬂﬂm\?ﬁp :r
Hysterectomy

Invasive Carcinoma

= Raudical hvstereeiomy .
* Radiation therapy {inlcmnl.-qxlcrml.-ﬁf-l:!ﬂ_l!g;
* Chemotherapy ) -
Combination of the above pcro-mdurcs



CERVICAL CANCER

Carcinoma in situ Squamous cell carcinoma

e~

Pre: mahonant calls "):,

Eclotcervcal lesion — —

B CLINICALTIF
ji! PAP SMEAR FINDINGS
i

Mormil Invasive Carcinoma
Large, surface-pvpe squamaons ™ "‘\ .‘ * Marked ph‘.'amurphiam
cells 3.9 ®  [rregular nuclei
Small, prknotic nuclei % > \'. *  Clumped chromatin:

",..:r‘ = Prominent nucleol
-2 <&
Milel Dysplasia

® Mild increase in
nuclearcyioplsmic ratio

®  Hyperchromasia

¢ Abnovmel chromatin pattern

Severe Dysplasia, Carcinoma

in Sitw

# Basal iype cells

¢ Very high nuclearoytoplasmic
i

o Marked hvperchromisin

*  Almormal chromm:atin
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CRYPTORCHIDISM

ryprorchidism is a congenital disorder in which one or
both testes il 1o descond ine the serotum, vemaining in
the abdomen inguinal canal or at the external ving. Aliliough

maintained a2 higher emperature, sperng
impaired, leading o reduced fertility.

this condition mav be bilateral, it more commonly affects the
right tests. True undescended westes remain along the poh of
normal descent: ectopic testes deviate from that path,

Unidescended tesies are susceptible 1o neoplastic changes.
The risk of westienlar cancer s greater for men with ervplorchi-
dism than for the general male population.

AGE ALERT

Cryporchidism ocours in 0% of premamre male
neonates but in only 3% of those born at term. In L
about 805 of affected infants. the wesies descend
spontaneoushy during the first vear; in the rest, L
the testes may descend bater. If indicated, s
therapy is successiul in up 10 955 of the cases if
the infant is treated earlv enongsh.

Causes

Primarv cause unknown

Uncorrected Bilataral G

1
COMPLICATIONS B
® Swerlity
®  Testicular cancer L

®  Teaicular traunms

Signs and Symptoms
Unilateral Cryprorchidizm

Tesiis on affected side not palpable it Scrolmz s
underdeveloped

Enbrged scromm on unaffecied sicle due 10 compensiry
hypertrophy (occasional byl

..... rohie ’

= Irhlcrlilit}' after pui:u_-rl\' tlespine normal EsIOs1Erone Imjk

Diagnostic Test Results

Phiysical examination confirms cryprorchidism: aften sex 0

determined by these laboratory Lesis

* Testosterone deficiency resulting in s defect in the hypoiha 5
lamic-patuitary-gonadal socs, cansing failure of gonadal dif-
ferentiation: and gonadil descent

Buccal smear {cells from oral mucost) deterimines gric
sex (a male scx chromatin pattern).

= 3 ! + Blood test of serum gonadotropin level mnlii‘ms._l_h&,_ :
= Spepctural Grorors im peding gonadal descent. such as ecio- ence of testes by showing presence of :ir{‘l.l[ﬂﬁl‘lg ( e

P testis or shor spermatic cord ) i
* Genctic predisposition in'a small number of Glses; preater Treatment

incidence of ervplorchidism in infants with neural ube

defecs
I premamire neotiles — carly gesational age: normal descent
of testes into the scrotum is in seventh month of gestation

Pathophysiology

A plll.“l.'d'h:lll Tt snill vumsabscaniaged thvl:r_:u['_.' links undescended
testes to the development of the gubernaculum, a Gbromuoson: .
lar bansed thae conmects the testes 1w the serotal floor and prob-
ably helps pull the westes imuwe the scromm by shorening as the
ferus grows, Mormally inthe male fews, wesiosterone stimulates
thie formation of the gubermacnlum, Thus, crvplorchidism may “
resul from inadeguate estosterone levels ora defect in'the 1es
tes or the gubsrnaculhun. Becaise the undescended westis is
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AGE ALERT L
I the westes donudescend spﬂnmmﬂﬂlfbﬂﬁ?"
surgical correction is generally indicated. Sur

should be performed belore age 2; by ﬂﬁ'q
abour 409 of undescended tesies can ﬂﬂf‘m‘_
prosduce viable sperm. :

Orchiopesy o secure the westes in the scrotum and p
sterility, excessive tranma from abnormal positioning,
harmiul psychological effects (usually before age 4
optimum age, | 1o 2 years) "
Human chorionie gonadotropin (HEG) LM 1o st
late clescent (rarely); ineffective for esies I_B?tﬂ!{d'gi:
abdomen
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ECTOPIC PREGNANCY

n ectopic pregonancy occurs when a fertlized. ovum
cimplants ontside the utenne covitg most commonly in
the fllopian wbe. Prognosis is good with prompr diagnosis,
appropriate surgical intervention. and control of bleeding, Few
ectopie pregrmncies are carned to term: rarely, with abdominal
implaniation, the feins survives o erm.
In whites. ectopic pregnaney oceurs inabout 1 of 200 pregnan-
cics. In nomwhites, the incidence is about 1 of 1350 pregnancies.

Causes

Endosalpingitis

Diverticula

Tumors pressing against the wibe

Previous surgery. such s tabal Bgation or resection
Transmigration of the ovum

Congenital defects in reproductive tric

Ectopic endometrial implants in the bal mucosa

Sexually transmitied tubal infection or hiswory of STTs and /
or PID

*  Inirauterine device

- 8 8 8 88 = B

Pathophysiology

In eeropic pregoancy, ansport of a blasioosst o the wierus is
delaved and the blastocvst implans ag another avilable vasou-
Errrred site, wsually the Ballopian wbe lining. Normal signs of
pregnancy wee imitally present and menine enlargement occurs
in abont 2550 of cases. Human chorionic gonadotropin (FICG)
hormoenal Tevels e lower than in uterine pregnancies.

EEl MPLICATIONS
U Rupaure of failopian tbe
*  Imernal hemorrhage
*  Shock potentially leading o death
*  Penlonitiz

* Infertilite

Signs and Symptoms

*  Abdominal tendermess and discombort
* Amenorrhea
* Abnormal menses (after Gallopian wibe implintition)
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Slight vaginal bleecding
Uimilateral pelvic pain over the mass

I fallapian tube ruptures, sharp lower abdom I
sibly radiating e the shoulders and neck

Diagnostic Tests

Treatment

CLINICAL TIP N,
Eclopic pregnancy sometimes pre
toms of normal pregnancy or no
than mild abdominal pan (espec

nal pregnancy). N

® Possible extreme pain when cer
aned adnexn pal pated

# Bogpy and tender uieris

*  Aclpesa may be enlarged.

Blood test reveals abnormally low serom HEGE
repasated in 45 hours, level remoins lower thin ey
in a pormal intrauieringe pregnancy,
Real-timie ulirasonography shows intEuoierine p '
bl pregnancy, or euvrian cyst.

Culdocentesis shows free blood in the peritonean.
Laparoscopy reveals pregnancy ouside the ateras.

Transfusion witl whole blood or packed red blood ©
Bromd-spectrum LY, antibiotics

Supplemental iromn

Methotrexane

Analgesics |
R, immune globulin il the paticnt is Bl negative
Laparotemy and salpingectomy il culidoceniesis %
in the peritoneum: possibly afier laparoscopy Lo
alfected fallopian wibe and control bleeding
Microsurgical repair of the Gillopian wibe for
wish 1o have children

Oopliorectomy for ovarian pregnancy
Hysterectomy for interstitial pregoancy
Laparotomy 1o remove the fews for abdominal pregnay



ECTOPIC PREGNANCY

S
Unnupbured ksthmic E
pregrancy |

T

SHI0HO0SID IAILS

Tnfunditutar
ﬂlmh:
pregaancy with
fubal abortion
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e

ENDOMETRIAL CANCER

Iso kniown as wberine caneer {cancer of the endometrinm),
endometrial cancer is the most common gynecelogic
e

AGE ALERT

Uterine cancer usually affects postmenopausal
wornen beiween dges 50 and 605 i0Cs uncommon
benween ages 3 and 40 and exiremely rare before
age 30. Most premenopansal women who develop
uterine cancer have a histore of anovlatory men-
strual eveles or ather hormonal imbalance.

Causes

Primary cause unkmown

Predisposing Factor

LE

* Anewitlation, abnormal wienne bleeding

*  History of atvpical endometrial hvperplasia
*  Unopposed estrogen stmulation

* Nulliparity

*  Polvesstc ovarian syndrome

* Fam tendeney

*  Ohesity, hvpertension, diabetes

Fathophysioclogy

In st ciees, uterine cancer ks an adenocarcinoma that meras-
tasizes kate, wsually from the endometriom wthe cervix, oviries,
fllopian wibes, and other peritoneal strucires. 1 may spread
1o distant grgans, such as the hiygs and the brain, through the
blood or the hmphate sstem. Lyinph node involvement o
alan cecut, Less common are adenoacanthoma, endometrial
stromial surcoma, emphosarcoma, mixed mesodermal mmors
tinclisding carcinosareoma) . and leiomyosarcoma,

COMPLICATIONS

= Intestingl abstrisction
= Asciles

L |'|1:III|:|!'|'|I:.|g:'
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Signs and Symptoms

*  Uterine enbrgement

. Persistent and unusual premenopausal hleeding

& Any postmenopausal bleeding

*  Oiher signs or sympioms, such as painand mghm
appear until the cancer is well advanced

Diagnostic Test Results

*  Endometrial, eervieal, or endocervical hiopsy confic
presence of cancer cells,

* Fractional dilation and curcttage identifies cancer
biopsy is negative,

= Cervical biopsies and endocersical coremage PlI'IPQI“[Q‘EEEE
cal involvement.

Treatment

*  Surgery — generally total abdominal h}mmﬂmﬂ}'}
'an.lpi|:|!_|:)-uaphur\|.,cluu|\' or possibly um:!l!l.il:ldﬂ'ly'.
without pelvic or para-aortic vmplade nectomy
*  Radintion therapy — intracavitary o extermnal (or bathl:
= if tumor is poorly differentiated or huwlvﬁi}r.
unfavorable

& il wumor has deeply invuled uerus or spr-m.’: 1o w
ulerine sites

®* may be curative in some paticnis

#  Hormonal therapy: hl

* smilielic progesierones, such as n'lcdﬂ:nxﬁ_:lmﬁﬁﬂ%ﬁ E
or megesuol, for recurrent discase i
& pamoxifen as a second-line treatment; 209% 10
FEspOnSEe Tan:
= Chemotherapy — usually tried when ather trr.allnen,li
lailed: . i
& varving combinations of cisplatin, dﬂx‘hﬁ!:p_‘!?ﬂil.!ﬂ}
sicle, dhxctinomyein j [
= o cvidence that they are curative.




PROGRESSION OF ENDOMETRIAL CANCER

Fimdus

4
Fimbxia

Late

EOEGEMErnl cAncar

Advanced endometrial cancer
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ERECTILE DYSFUNCTION

E rectile dysfunction. or impoteiroe, refers to o male’s inalsil-
I 1o Ak o1 meintan penile erection sullicient oo oome
plete intercourse, The patent with primary impotence has
never achicved o sullicient erection. Secondary impotenoe is
more common but no less disturbing than the primary form,
and implics that the patient hias succeeded in completing inter-
course in the pas.

Transient periods of impotence aren’t considered dysfunc
ton and probably occonr in hall of adult males. The prognosis
for ereciile dishunciion patients depends on the severine and
duramtion of their impotence and the underlving conses.

AGE ALERT
== Erccuile dvsfunction affeos men of all age groups
hu increases in frequency with e,

Causes

Peychoganic

*  Personal sexual anxicties it generally involve guilt, fear,
depression, or feclings of inadequacy resulting from previ-
ous traumatic sexual experience, rejection by parents or
peers. exagperated religions orfthodosy, dbnormal mother-
son intmiacy, or homosexual expericnces

*  Disturhed sexual refationship, possibly stemming from dif-
ferences in sexual preferences between pariners, lack of
communication, insuificicnt knowledge of sexual function,
or nonsexiil personal conllics

* Shwatonal impetence, & lemporary condition in response

10 Siress

* Chronic diseascs thiat cuese meurologic and vascular impair-
ment, such as cardiopulmonary disease, dinbetes, multiple
sclerosis. or remal

*  Lwver eirrhosis cansing increased civculaning estrengen die 1o
reduced hopatic inactiviEon

o k|'|'ri||.ll () § I:i LEE TR

*  Complications of surgery, pariculardy rdical prosttectomy

= Dir g T aleoholindueed dysfuneion

¢ Genial ancmalies or central nervous system defects

Pathophysiology

Lpon stimuibion, chemicals are released i the brain that cause
sipnals 1w pass down the spinal cord and outward thiroagh spe-
i

mervesinto the pens, These nerves release amother chemi-
cal (niic oaide) thiat canses the smooth mseles of the penis o
relax aned blood 1o rush ine the creciile bodies, causing erec-
tion, Newrologio dysfunction resuli in ok of o
sipnial andd, in combination with vascular disease, interferes with
arteriolar dilation, The blood s shunted arcund the sacs of the
COrpus cavernosum into medinmesiced veins, which prevents the
sacs from filling completely, Also, perfusion of the corpus civer-
nosu s inially compromied because of partial obsiruetion
of small anenes, lesding 1o loss of crection before cjaon
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the: Imcl mqu::ul 1o induce C‘T\E:IIUII Medical
block the erection arteries or cause xsu‘nngoflﬁé,_!ﬁﬂ :
tinn tissue and prevent proper blood (low or wrapping

and, thercfore, limit the erection.

COMPLICATIONS 1
1| * Disruption of sexual relationships
l_J ¢ Depression

Signs and Symptoms

& [nability 1o achieve or sustain a full erecion i
& Anxiety j
# Perspiration -
*  Palpititions >
& Loss of interest in sexual acrivity -t
¢ Depression ‘.:I‘
Diagnostic Test Hesults i

‘i‘mfn.hrn! Manial qf Mental J'J‘Hnm'm Fourth editic

Revision by meeting either of two criteria

= persistent or recurrent partial or eomplete @i
or e erecion unil n:nmpl-zunn ol'mmf

o marked distress or interpersonal difficulty ocours
vesull of erectile dysfuncticn.

Treatment
Psychogenic Impotence

* Sex therapy including both partners (courses
of therapy depend on the specific cause Ofd}'ﬂ"
nature of the pariner relationship)

* Teaching or helping the patient to improve ¥
nication skills, eliminate unreasonable guilt
antieueles toward sex and sexual rales

Organic Impotence

*  HReversing the cause il possible

¢ Psychological counseling w help the coup
cally with their situation and explore aliernatives
fxpn:-ssam1 |Frc1r:.rsm5 the cause :sn': possible

1.1.'1:I:|||. the pc'ms
& Adrencrgic ml,.n;,;m'nsl. yolimbine, 1o unhilfé
thetic neursIransnission
* Testosterane supplementation for hypogo
for men with prosite cancer)
= Prostaglandin E injected directhy i into I.I'H}
{miaw induee an evection for S0 0 G0 minutes in o
*  Surgically inserted inflaable or noninflatable peni



ERECTILE DYSFUNCTION

Neuroiogic dystunciion resulls in a lack
j of signal b the autonomic nerves.

Arteriolar ditation is
reduged.

Perflssion of conpus
cavermosium is
compromised,

Covpus sponglosum
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UTERINE FIBROIDS

Subsirous
ool

e ———

Fltamurdl
librold

Faguneytitsd Loty V. e s Iniraligamentary
UMHNUCOUS 4 F , 1-'

libdaed —

T

Submucous
Tibwoid
Vagina
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HYDROCELE

Ah}ﬂrﬂ-ﬁelc iz o collection of fluid between the visceral
and parictal layers of the mnica vaginalis of the westicle
or along the spermatic eord. 1s the most connmon caise of
scrotal swelling,

AGE ALERT

Congenital hvdrocele commondy resolves sponia-
neously during the first year of life, Usoally, no
reanment is indicatedl.

Causes

* Congemtal malformation (infanis)
* Tranma o the estes or epididymis
* Infection of the 1estes or epididymis
* Testicular tumor

Pathophysiclogy

Congenitel hydrocele occurs when an opening between the
serotal sac and the peritoneal eavine allows periteneal fluids o
collect in the scronuim. The exact mechanism is unknown,

I adulrs, the flukd accomulaton may be caused by infec
Hon, inuma. tumor,. an imbalanee betveen the secreting and
absorptive capacities of serotal tissue, or an obstriction of lym-
phatic or venows drainege in the spermatic cord. Conscquent
swelling obstructs bloed (fow to the tesies.

*  Infection
£ *  Ingainal hernia
*  Tumor

1—] COMPLICATIONS
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Signs and Symptoms

]
-
-

Diagnostic Test Results

Treatment

* Tense hydrocele that impedes bload circulation o

* Testicular wmor deteeted by alirasomd: sup

Serotal swelling and fecling of heaviness
Inguinal hernia (commoenly accompanies:
hydrocele)

Fluid collection, presenting as flaccid or ense mass
Pain with acute epididymal infection o e
Seroaal tenderness due 1o severe swelling

Transillumination distinguishes Auid-flled fror
tuimor doesn't ransilliaminate. -
Ultrasonography viswaliees the testes and the
fluid. i
Tissue biopsy differentates between nﬁrma}
malignancy. )

Inguinal hernia with bowel present in the sac:
pain: aspiration of Auid and injeciion of Ht{!mﬂ'l%
Recurrent hydroceles: excision of tunic WJ.IH] )

CXCISION



HYDROCELE

i

f
i i

i
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HYPOSPADIAS AND EPISPAD

maong the most comman arth defects, congenital anoma-

lies of the nreter, bladder, and urethra oceur in abom 5%
of all birthis. The abnormalite mav be obwious at birth or ny
o unrecognized unnl symploms appear.

Hyvpospadias i= a congenital abnormaliey in which the ure-
thral meanes is located on the vental side, or undersurface of
the penis. It may be on the glans, the base of the penis, the
penascrotal sac, or the perincum. The defecy may be slight 1o
extreme, and it ocours in | of 30 live male births. Epispadias
ocours in 1 in 200,060 infant boys and 1 in 00,000 infant gicls.
In males, the urethral opening is on the dorsal aspect of the
penis; in lemales, a cleft along the ventral urethral opening
extends 1o the bladder neck,

Causes

*  Congenttal malformation
*  Genetic [actors
* Hormonal variations

Pathophysiology

In kypenpadins, the urcthral opening is on the venural surface of
thie penis. A genetic factor is suspected in less severe cases. IU's
usually asseciated with a downward bowing of the penis (chor-
tee), making normal urination with the penis elevated impos-
sible. The venual prepuce may be absent or defective;, and the
genitalin may be ambiguous. In the mire case of hypospadias in
a female, the urethral opening is in the vaginag, and abnormal
saginal discharge may be present.

Egispadian oeours more commonly in males than in fermales
aned aften awcomn panies Wadder exstrophy, in which  poruon of
posterior bladder wall protrudes through a defeet in the lower
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abdominal and anteror bladder wall, In mild cascs, mcm'iﬁqn
an the dorsum of the glans and in severe cases, on the dorsim
of the penis. Alfected females have a bilid (cleft into two parts)
eliteris and a short, wide urethra, Towl urinary incontinence
accurs when the urethral opening is proximal te the sphincier.

COMPLICATIONS
& Infections

e [|Hematiiria

= Calculi

Signs and Symptoms

Displaced urethral opening
Adtered w;':l:li:ng paailerns due 1o d'i}frlit’;l."'l! ﬂ[’ll‘!'lh'lﬂ of the
urethra
& Urinary incontinence
Chordee, or bending of the penis (in hypospadias)
» Ejaculatory dystunciion due o displaced penile opening

Diagnostic Test Results

= Mone are necessary if sexual identificaton s clear,
o [f sexual identification s unclear, buccal sanears or karyeyps
ing determines gendern

Treatment

= Mild, asympromatic hypospadias: no reatment

= Severe hypospadiag: surgery, preferably before child reaches
school age

= Epispadias: multistage surgical repair, almost always necessiry,




Hormal
uriifieal opaning



OVARIAN CANCER

O varin eancer is the fifih leading canse of cancer death

among US women and has the highest mortaline eae
of all gymecologic cancers, In women with previously treated
bhreast cancer, mensimie ovrnn cincer 12 more common than
is cancer al any other site.

AGE ALERT

Mowe than hall of all desths fre T |::|1'.Lr'|:||: e
ocour in women between ages 65 and 84, and
more than one-quarter of ovarian cancer deaths
ocour between tges 45 and G4,

The progrcsis varies with the histologic type and suge of the
disease. It 15 generally poor beciuse ovirian mmors produoce lew
|."L'1l|f|' .‘ij;llli amil e sl :lﬂll.‘.uu.‘l,:l,{.'lt ﬂi:lg:m_ﬁ.'n. \.'u":tl: [eAT) |'!.I :!{'1!_'\{4
ton, about 9% of women with owvaran cancer at the localized
stage survive for & vears: The overall survival rane is alsour 450,

Calszas

Exiact canse unknowsm

* Inferitity, nulliparin

*  Familil tendency

*  Charian dysfunciion. irregular menses, ovarian cysis
Exposure 1o ashestos, wle, indusirial pollucnms
Histary of the wse of fertility drugs

®  Dhet high in ssurated [, obesity by age 18

! Iill mons I:I.'J I‘I.H Crment l1ll‘l il Fﬂ.

*  Breast cancer penes (BRCAT or BRCAZ)
athophysiclogy

Primary epithelinl mamars (account for 90% of all ovarian can-
cersl anse in the Mullernan epithelinm: germ cell tmors; in
e ovum sl and sex cord tumors, in the ovarian soroma.
Craarian tumars spread rapidly intraperitoncally by local exien-
sindi or surface sceding and, occasionally, throngh the mpha-
ics and the Bloodstream. Generally, exuraperitoncal spread
travels throvugh the diaphragm inte the chest cvdty, where the
pamesr may cnese pleusl effusions. Other metastasis is rare.

COMPLICATIONS

*  Fluid and electrolvie imbakinces
* Lo edema

Tmtesstinal obstruction

o hexin

Mulignant eflusions

Signs and Symptoms
* Mavgrow o considerable size belore overy svipoms appear
Occasionally, in the Early Stages

L \’hgm: abdominal discomion, distention
* Mild Gl dhiscomfort (mavsei, vomitiog, Iloaring )
*=  Unary [requency, pelvic discomion
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Constipation
Vaginal bleeding
Weight loss
U}fﬁi:lill't-.lll'li.l

® 2 8 @

Later Stages

* Tumor rupture, torsion, or infection — pain, which, T
lﬂul'lg Il'ql.ll!._.lll'i. Illa} II'II““I‘ Jp]ml|d|t1us I

* Granulosa cell wmaors — effects of esirogen excess such as’
bleeding between periods in premenopausal women

s  Arrhenoblastomas (seen rarcly) — vanlzng effects

Advanced Ovanian Cance

& Ascites

- I’u}ﬁuni_‘“l,'l-]_hll;“.l! alcreselbnngr el |:.|II| Ihlﬂ.‘l"}

* Symptoms of metastanse mmors, most commonly phtﬂ.‘ll‘ﬂi
cilusion

Diagnostic Test Results

= Exploraory lparotomy, including lrph node evaluation and
MO PEseCion, 15 r{'l:ll.lili_‘«l’l for awccuirate diggnoas and w'ﬂ-

= Laborg :lur} tumor marker studics (such as ovarian garci-
noma antigen, carcinoembryonic antigen, and haman che:
rionic gonadotraping show abnormalitics that miy indicate
complications.

= Abdomanal |:|1l|..|xn|:|l":|g|.|.p|!|'\ N!lii!lpl.il.ftl li.'l'1'l10ﬂm|lll}' SC‘II'L.
or X-rayvs delineate mor size.

& Aspiration of ascitic Muid reveals avpacal cells.

Treatment

= Varying combinations of surgery, l!l'lll']'l'lf.lﬂ“.‘l?lm'.m‘.l radiation

Conservative Treatment for Unilateral Encapsulated Tumorin
Young Girl or Young Waoman

® Resection of the involved ovary
e Careful follow-up, including periodic cliest Xerays (o rule:
ot lung metastasis

Mora Aggressive Treatment

* Total abdominal hysierectomy and bilateral salpingo-
|;||::|p'| roreciomy wiEll lumor reseclion, ome e Loy, Fﬂﬂm
appendeciomy, lymphadeneciomy, tissue biopsies, and Pﬂl'?-:
1oneal washings

If Tumor has Matted around Other Organs or Involves l.'lrganL
that Cannot be Resected

* Surgically debulk tumor implanis to less than Eﬂl'l'ltd\f: L
smaller) in greatest diamerer

Chemothaerapy

*  May be curative; extends survival time in most pﬂ.l[cnﬁf
Fargely wiive in advanced disease
* Current standard is combination paclitsel and plmlrn@,t
based chemotherapy




OVARIAN CANCER

Caacingma of
the kel avary

S CLINICALTIP
I ﬂﬂ METASTATIC SITES FOR

= OVARIAN CANCER

s Chvarian cancer gan meiis:
| size oo almost any  sioe
Wlustrated here are the most

COMMON Stes.
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OVARIAN CYSTS

varian cvsts are uslbe benipn sacs that congain fuoid or

semisolid material. Although these ovsts are uswally small
and prodece no symptoms, they may require thorotggh investi-
gation as possible sites of m'nlib:mm change, Cysis may be sin-
gle or muluple {(polvesstic ovarian dizsease). Maost ovarian oysis
are physiologic, or functional; thatis, they arise during the nor-
mal cvulatory process. Physiologic ovarian cvsts include follice-
lar cysts. theea Iutein ovsts. which are |;|::|||111unh bilateral and
ﬁ:lh;:l with clear, Rll.l.w-rl:lll::ln,,wl rH'tI,III;I., amisl ranfits Tulesn cvsis,
Oharian cysts can develop any time between puberny and menao-
pause, including during pregnancy. The prognosis for bemign
avarian cyss 15 excellent: The presence of a lunctional ovaran
eval doesn’t increase the sk for matignancy.

CLINICAL TIP
Polvovstic ovarian sndrome is a metabolic disor-
der characterzed by multple ovarian cysts: About
_ 22% of the women in the United Stnes have the
cisarder, and abour 509 wo B0 of these women
are obese and hirsute. Among those who seck
treatment for infertility, more than 75% have
RO I.il'.'gfl'l" 1'l|. IJE1!:ﬁ". }'hh“.’ CASENTAan \':«'l'l('.rlu,lll_', LESLE=
ally manifested by ancvulation alone.

Causes

* Granulosa hatein cysts (occur within the corpus luteum):
EXCESSIVE shOC Llrlrl.:lillliln 1|‘|- hli H')d. l:l.l.ll-.i'l'lg I'lc'llll:_lrrtlﬂgic Pliﬂsl_"
of menstrual cvcle

* Theoa lutein cvsis
*  hyvdatidiform maole, choriecarcinoma

(human chorionic gonadotropin

E}']E'-{-'! oF el r|||i[:-!u"||.|:' I'.'.:!:IJI.I!.,' ¥,

* hormone therapy

Pathophysiology

Follicular oyt are genevally very small and anse from follicles
that cither have not ruptured or have rupiured and resealed
belore their fuid is reabsorbed. Luteal opits develop if a matune
corpus luleum persisis abnormally and continues to secrete
progesterone. They consist of blood or fluid thar accumulates
in the cavit of the corpus Tuteumand are wpically more symp:
ormatic than follicular cysts. When such cysis persist inuo meno-
pranese, they sccrcie excessive amounts of esirogen in response
ta the hypersecretion of [olliclestimulating hormone and
Inteinizing hormone that nonmally occurs during menopause,
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{ZUM PLICATIONS

Amenorrhea

Oligomenarrhea

Secondary dymenorihean

Inferulin

Rupture of the cyst, peritonitis, intraperitoneal
hemorehage, shock, amd death

Signs and Symptoms

*  Large or multiple cysis:
#  mild pelvic discomfort, low back pain, ar dyspareuniy
= abnormal rine I.'lll:'q.'\tllnz,
s Charian cysts with torsion: acute abdominal pain similar “3‘
thar of appendicitis
#  Granulosa lutein cvses:
* in pregnancy: unilierl pelvic eliscomion
® in monpregnant women: delaved menses, folloged by
l|.|::||f’:||:|gl:1,|.u| II::I'I.'LLI.I..IE IJ]\‘_"ﬂ'Iii'l,_'.'

Diagnostic Test Results

®  LUlirazound, laparoscopy, of surgery conlirms the pﬂ.‘.'Sﬂl'lﬂ
of ovarian cysts,

Treatment

® If cyst disappears spontancously within one (o wo mefs
strual cveles — only symplomatic treatment
®  Persisting cyst indicates excision 1o rule out malignancy
Functional cysis thar appear during pregnancy = analgesics
* Theca luein cysis:
#  climination of hydatdiform mole
¢ desiruction of choriccarcinoma
# discontinuation of HCG or clomiphene therapy.
o Persistent or suspicious ovarian cyst:
* laparoscopy or exploratory laparotamy with posslh ;
oVIrian cystectomy or cophorectomy
e il resument is necessary during pregnancy, ﬂplll'liﬂl Ilﬂ“‘-
is second wrimester
*  Ruptured corpus luteum cyse:
= culdocentesis to drain intraperitoneal fuid
o surgery for ongoing hemorrhage.




Fabiopian fube

Fimbrias —_

Dpendng of falloplan tube

Semilransparent
destendad, fuid=filed cysl

OVARIAN CYSTS

Follicular cyst

Dermoid cyst

Lbenus

Fallopian tube

Dermoid cyst
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PELVIC INFLAMMATORY DISEAS

ehvic inflammatory diseqse (PIDY is infiection of ihe uierns,

[allopian mbes, or ovies or combinations of (hese stroc-
tires, About 1 million women are treaed for PID each vear in
the United Stnes. and abont 1 in 7 women are reated (or the
discase at some point in their lives. Early diagnosis and irean-
ment prevent damage to the reproductive svstem. Unireated
PID may canse infertilin: and may lead wo potentially fatl sep-
ticemia and shock:

Causes

*  Infection with acrobic or anaerobic arganisms, such as
*  Nejsena gonorrhoear and Chlamydia frachomatis (most
COMTGn)
& staphylococci, sireptococc, dipluheraids, Foeedemomas,
Excherichia coli

rretisoasin Hinns

*  Conization or cauterization of the cervix

& Insertion of an intrauterine device

*  Use of 4 biopsy curcite or an irrigation catheter
s T
* Abortion, pelvic surgery, infection during or afier pregnancy

Pathophysiology

N—:-rn‘m!]\-, cervaeal decrelions hivve a pl'l:-lr:cti'.‘t' annel fln-fqn:«.i.vg_*
function. Conditions or procedures that alter or destroy cervi-
cal mucus illip.ﬁl' this bacteriostnic mechanism and allow bac-
teri present in the cervix or vagina o ascend into the uterine
cavity, fallopian mbes; and pelvic cavity. Uterine infection can
also follow the tanster of contaminated cervical mucus int the
endometrial cavity by instrumeniation. Bacteria may also enler
the uterine cavity through the bleodsream or from :Ir;Li_nag:':
from.a chronically infecied fallopian wbe. a pelvic abscess, a
ruptured appendi, diverticulits of the sigmoid colon. or other
infectious fock.

Crerine infection can result from contamination by one or
severil common pathogens or may follow the multiplication of
normally nonpathogenic bacteria in an abiered endomenrial
emvironment. Bacterial muliplication is most commaon during
parturition becauwse the endometrium is arophic, quiescent,
and not stimulited by estrogen.

COMPLICATIONS

Chronie pehac pain
Formation of adbesions
Seplicemia

Pulmonary embali
Inferulite

Shock

R
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Signs and Symptoms

Profuse, purulent vaginal discharge
Lovw-grade fever, malaise

Lower abdominal pain

Severe pain on movement of cenvix or ]Iﬂpﬂ.l.iﬂn ¢|'l¢'l
Vaginal bleeding

Chills

Nansen and vomiting

Drysurin

* Dyspareunia

& & & & 8 & @

Diagnostic Test Results

.-_rl -

#  Culture and sensitivity and G saain 1esting N'Eﬂﬁﬂﬂ[ﬁ:
or cul-cle-sac sceretions show the causative agent,

= Urethral and recial secretions reveal the causative. a.g:tﬂﬂi

* Biood test reveals elevared Cereactive protein level

* Transvaginal ultrasonography shows the pt‘-“_wl‘bﬁﬂ “of thicks
ened, Muid-Hilled Gllopian tabes.

= Computed womography scan shows comples IW h
abscesses. e

= AMagnetic resonance imaging provides images of e
uselul not only for establishing the dingnosis o m;i
alsa for dewecting other pracesses respansibile fon

& Culdocentesis obtains peritonedl Nuid or pusfor cu
and sensitivity testing.

*  Diagnostic laparoscopy identifics cul-desac fuid, wbs
tention, and masses in pelvic abscess,

Treatment

Antibiotic therapy beginning immediately after culture
mens are oliained and recevaluaed as soon as

resulis are available {usualiy afler 24 10 48 hours); infec
may become chronic if weated inadequately; PIDY !
regimens should provide broaud-spectrum COVETARE ﬂf el
etiologic pathogens: C. trachomatis, N. gonorrhoeas, nméﬁ: e
gram-negative rods, and sireplococc.

¢ Adequate treatment of partner(s)

Analgesics

1N, fhuneds

Adequate drainage if pelvic abscess forms

Ruptured abscess {lifetbreatening complicaton):

* ol abdominal hysiercciomy with bilateral s
oophorectomy i

*  laparoscopic drainage with preservation of
amd uierus appears 1o hokd promise



DISTRIBUTION OF ADHESIONS IN PELVIC INFLAMMATORY DISEASE
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PROSTATE CANCER

rostate cancer is the most COmMmon cancer in men over age

50, Adenocarcinoma is i most common Torm: sarcoma
occurs only rarely. Most prosiatic carcinomas originate in the
posterior prostate ghand; the rest originate near the urethn
Malignant prosiatic tumors scldom result from the benign
hyperplastic enlagement that commonly develaps arcund the
prostatic urethea in elderly men, Prostanic cancer seldom pro-
duces sompuoms until it is advineed.

AGE ALERT

The incidence of prostate cancer inereases with
age more papidly than the incidence of any other
cancern

Causes
Exact cause unknown

Implicated Cantributing Factors

* Familial or ethnic predisposition

= Exposure to environmental woxins (radiation. air pollution:
arsenic, beneene, hydrocarbons, polywingd chiborides)

*  Sexually trmpsmitted infections

* Endogenous hormomnal influence

*  Dict containing far from animal products

Pathophysiology

Twpicalh. when a primary prosiatic lesion spreads bevond the
prosute gland, it invades the prostatic capsule and spreads
along efaculary duets in the space beoween the seminal vesi-
cles or perivesicular fascia. Endocrine fctors may play a role,
leading researchers 1o suspeet thar androgens speed tumor
growth,

COMPLICATIONS

* Spaneal cord compression
*  Deep vein thrombosis

* Pulmonary emboli

= Myelophihisis
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Signs and Symptoms
Early Stages _
*  Nonraised, fivm, nudul:lr;rrm;'lﬁﬂi;

Advanced Disease

Blood in the seminal fuid
Mew anset of erectile dysfuncuon
Difficuly inidating a urine stream
Dribbling, urine retention, urinary frequend
Unexplained cystitis
Hematuria )
Edema of the sceotum or leg
Hard lump in the prosiate region
Pain

Diagnostic Test Results

® Serum prostalespecific .'II'II.THF:I'I 1l re
indicating canger with or without me
® Transrectal prostatic ultrasonography
andd presence ol abnormal gmml‘q.
* Bone sean and excretory urograpliy
of discase, ) T
s Magnetic resomance imaging and
scan define the extent of the mor
¢ Suandard screcning westof adig
ommended vearly by the American G
over age 40,

Treatment

Prostateciomy
Orchicctomy

Racdiaticn by external Beam radi
Hormonal manipulation )
Listeinizing hormone-releasing |
Lupron or Zeladex
Androgen-blocking agents
*  Chemotherapy

& 8 B 8 ©



PROSTATE CANCER

Feostate gland

Sphincier unethrag ——_
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BENIGN PROSTATIC HYPERPL

III benign prosuatic hyperplasia (BPH), also known as baiigm
prostatic ypertraphy, the prostate gland enlarges enough 1o
compress the urethra and canse overt urinary obsiraction,
Bepending on the size of the enlarged prostane, the age and
healih of the patient, and the extent of obstruction, BPH is
trested sympomatically or surgiclly,

AGE ALERT
BPH is common, affecting more than 904% of
men over age S,

Causes

*  Age-associated changes in hormone activity
® Arneriosclerosis

= Inflammation

= Alembolic or nutritional disturbances

Pathophysiology

Andragenic hormone production decreases with age, causing
imbalance in androgen and esirogen levels and high levels of
dibwdrotesiosterone. the main prostatic intracellular andoo-
gen. The shift in hormone balince induoes the early, nonma-
lignant changes of BPH in periurethral glandular tissue, The
growth of the Abreadenomatous nodules (masses of fibrous
glandular tissue) progresses to compress the remaining normal
gland (nodulir hyperplasiaj. The hyperplastic tdssue is mostly
1.:!.-1I1rfﬁﬂ'.1 r, with some fibrous soroma and smooth muscle. As the
prosute enlarges, it may extend inwo the bladder and obstruct
urinary outflow by :r1|:1|'|-|'|;',\a.i:1g or :qu._;.niuK the ProstALic 1re-
thirsw Fr(:l__.!rl’.'“i'u: bladder distention mayv lead o formation of 2
prouchy that retains urine when the rest of the bladder cinpties.
This retiined urine may lead to ealeulus formation or cystitis.

CE]I"."I PLICATIONS

' Uirinyary stasis, uninary wract infection (UT1), o
E calculs
— *  Bladder wall irrabeculation
*  Detrusor muscle hyperirophy
=  Bladder diverticula and saceules
& Urethral stenosis
*  Hvdroncphrosis
= Paradoxical {overflow) incontinence
®  Acure or chronic renal Gilure
* Acute posiolstructive dinresis
& Pvelonephniis

Signs and Symptoms
F asaftin |: ‘:.: ns ﬁ114

Wmptoims

& Reduced urpary siream caliber and Toroe
®  Urninary hesicancy
*  Fecling of incomplew: voiding, interrpied siream
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Az Obstruction Increases

Freoquent nrination with necturis sud ll1mm|ﬂﬂ-=ﬂ{wb
Sense of urgency

Retention, dribbling, incontinence

Passible hematuria

Diagnostic Test Results

Excretory urography rules owl urinary tract nb&wlgﬁizﬁ_
hvdronephrosis (distention of the renal pelvis and calices.
duc e obstrnction of the ureter and conscquent fh‘ﬁ'
tion of urine), caleuli or wmars, and Alling and empying
defects in the bladder,

Cystoscopy rules oul other canses of urinary wact ﬂhﬂﬂm'
tion (neoplasm, caleuli).

Elevared blood urea niroren anel serum creatinine I'l'-'-"'d-i
(suggest renal dyslunction).

Laboratory siudies reveal ebevited pltrsl.ul:e-ﬁptl:iiﬁ-t MREEH;
hu\\ over, Imhllii Canrc i||r:||||.! LA FEERES I:II." l‘LI!{:{' ﬂ“lq
Urinalysis and urine culires show hematurii, pyura.
and, with bacterial count more than DO0000/pL, fﬂ'ﬂl]'
ing LTI .
Cystourcthroscopy for severe symptoms (definitive: dhEl":? .
sis) shows prostate enlargement, Bladder wall :]mgﬁ,q{ﬂi

a raised bladder, (Cysioerethroseopy is only done imme
diately belore surgery o determine the next course of
therapn.)

Treatment

Conszarvative Tharapy

Surgical Procedures (To Relieve Intolerable Symptoms]

Prosate massages

Sitz baihs

Fluid restriction for bladder distention

Antimicrobiils for infection

Regular ejaculation

Alpha-adrenergic blockers (lerazosin, prazosin) -
Medical management to reduce risk of wrinary relention
{finasteride) 2o
Continuous drainage with a urinary catheter mﬂh}!i@
urine retention (high-risk paticnis) L

Suprapubic (ransvesical) resection
Transurethral resection <
Rewropubic (extravesical) resection allowing direct
tion; usually maintins potency and continenee.
Suprapubic n'qlmmmy wnneler Loca] anesthetic 15 in:hf;ﬂl
urinary catheter can’t be passed transurethreally

Laser excision 1o relieve prostatic enlargement

M rw.n-s'mrmg surgery 1o redice common complicitio
Indwelling urinary catheter for urine retention
Balloon dilaion of urethrzand prosiatie stents toom:
urethral pauiency




PROSTATIC ENLARGEMENT

Elachier

Semmnal vegicle

Ejaculatory duct

Narroved prosiatic
urEaNe

Eniarged prostate gland

Sphincler urathrag

CLINICAL TIP

PALPATING THE PROSTATE GLAND
To detect carly signs of prostate enlarge-
ment, fallow these steps:

®  Have the patient stand and lean over the
examination table; if he ¢an’t do this,
have him lie on his left side with hisaght
knee and hip flexed o with bath knees
drawn 1o his chest.

= Inspect the skin of the perineal, anal, aud
posterior serotal walls,

» [msert a lubricated gloved finger inw the
recium,

= Palpate the prosute through the anterior
rectal wall.

# The gland should feel smooth and rub-
by, about the siee of o walnut.

=

S
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PROSTATITIS

rosiatitis, or inflammaton of the prosiate gland, may be
classified according o four caegorics;
* acute bactenial prostatinis
* chromic bacterial prostatitis
= chronic monbacterial prosiaitis and chronic pelvic pain
androme
* asympiomantc inflammatory prostatitis,

Causes
Acute Bacterial

*  Previons bladder or urethral infection

¢ Gramenegative organisms, such as Excherchin coli; Enterobarter,
Sevealia, Pseudomeonas, and Proteus spescies
(account for 80% of cases)

. and enterococe

Ehronic Bs

*  Cyvomegalovirns

* Chlamydia

= Human immunodeficieney viris
*  Urinary catheter tube use

*  Acuie prosiatitis

* Epculatory duet obsiruction

Imerstitial cvstitis and other infections agenis

* Pehic muscle spasm

structural abnormalites of the urinary uact such as siiciures
* Heavy lifting when the bladder is full

Sumilar o chronic inflammztory form but without smploms

Pathophysiology

SIJ\.HTI.I.'\! i the EEMIOUrnany tract or tension in the I:wlt'ic floor
imcles may catse inflammation in nonbacterial prosuagitis.

Bacterial prostate infection can be a result of previous or
recurrent infection, which stimulates an infllammatory
response in the prosae, Inflammation is uwsually limited 1o a
ferw oo the gland’s ducts.

COMPLICATIONS
U = Infertliny
= Bacicremie
T *  Pyelonephritis
= Prostatic abscess
®  Epididyvmnitis.

Signs and Symptoms
Actte Bactorial

= Fevern, chills
* Lo back pain, especially when standing

360 Partll « Disordars

® Frequent and urgent urination, difficully w]t

stream
Dysuria, nocturia, urinary obstruction, blmd-ungaﬁ @

Chronic Bacterial

Same urinary symproms as in acute form but Lo a leser
degree

Painful epculation

Recurrent symptomatic cysiitis

Chronic Nonbacterial

Same as chronic bacterial Form but afebrile
Pelvie pain

Painful epculation

Erectile dysfunction

Incomplew: voiding

Diagnostic Test Results

Elevared PSA level supports dingnosis of chronic bacterial
prostatitis,

Transrecial ulurasound reveals enlangeed, thickened ﬂmlﬂl
vesicles. f
Computed twomography scan of the prosiate may reveal
abscess or a suspoected neoplasm.

Urine culture identifics the causative agent; must be
performed when ihe paticnt starts vaiding, then dq;i‘gs
midsiream, after the paticni stops voiding, and after Ibeph:?'
sician /HCP massages the prostale o express prosiate sere
tipns along with the voiding.

Treatment
Ganeral

Acute Bacterial

#  Broadspeciriam antibiotics

Chronic Bacterial

= Antibiotics (such as codrimethoprim), fuorogu

Muscle relaxants 1o relicve muscle spasms
Alphaadrenergic blockers (terazosin, tamsulasing (o m
the bladder

Pain relievers

Finasteride

Limiting alcohol and caffeine and increasing water mt
Regular ejaculation and urination (helps promote dra :
of prostate sccretions) and carcful massige of the pl'@ﬂ-iﬁ :
{10 relicve discomlor); wgom:-m IASSARE MY CANSE S .
ary epididymitis or sepricemia

such as ofloxacin, ciprofloxacin, or levelloxacin],
adrenergic blockers, or diazepam
Sitz haths for symptomatic reliel



PROSTATIC INFLAMMATION

Seminal vesache

Ejaculatory duct

Prostatic urethra

Membranous urethra /’ - # Sobi I
T .'I.I.. Bk,
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CHLAMYDIA

Chlamudial infections are tansmined by orogenital contaot or
waginal or rectal interconrse with an infeced person. I is the most
comman sexuall tmnsmined infection in the United States. An
infected modher can rnsmit it o e neonate doring delivery.

COMPLICATIONS

#  Epididvmitis aond prostaniis

= Salpingitis with subsequent bal scarring, pel-
vic inflammatory discase (P11, and seerility

L S-pt‘lm:ll'lt'mu abortion, premature delivery,
arvel neeonatal death

Causes

Chilermovdia Sraclmmatis
Signs and Symptoms

*  Commonly asymplomatic

= Da=ura, urinary frequency, pyuria, pelvic or abdominal pain

& Chills, fever

*  Geniwal discharge, genital pain

* Vaginal blecding after intercourse; painful scrotal swelling

Diagnostic Test Results

* Swalb culture of the infecuon siwe shows G frachomaris.

* Sterologic suudies reveal previcus exposure,

¢ Ensyme-linked immunosorbent assay shows C trackomalis
antibaody.

Treatment

= Asithronmein, ervithromycin, or doxveveline

GONDRRHEA

Comorrhien of the genitsurinary wact (most commonly the ure-
thra or cervix). of, oceasionally, the rectum, pharynx, or eyes,
alimeost always follows sexual contact with an infected person. An
intfected moiher can transmit it o the neonate during delivery.

COMPLICATIONS

= Epididymitis and proscatitis

=PI and salpingitis

*  Sepric anthrits, decatits, and periliepatits

= Conjunctivits, corneal ulceration, and Blind-
ness (ophthalmia neonatoram) in the necsnae

Causes

Netsserin ponorvhocae

Signs and Symptoms

* Moy be asvmptonmitic

= In sexually active miakes, 5 0o 6 days afier contact, urethritis,
dysuria, purulent discharge, rediess, and swelling a the site

# Ovcasionally, vaginal inflammation, bllrllilli.;. i.|r,h'|||g‘ o
precnishyellow vaginal disclhargs
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e Urinary frequency, incontinence, pelvic and lower: akwbomis
nal pain or distention Al

®  Moansen, voamiting, fever, tachveardia, polyarthrs {acvanced
dliscase)

Gonococeal Ophthalmia Neonatorim

# Liel edema, redness, abundant purolent dischange in the
menmate appeanng 2 or 5 days posiparum

Diagnostic Test Results

s Positive culture of N, gmaorioae from site confirms infection.

o {hlljlinl:tll'l':ll :n_'r.ll;lings confirm H{MDCCEII ml'lil.u‘ltl.l'i'lllh-.

o Gonococeal arthritis is confirmed by Gram stain of smears
from joint fAuid and skin lesions.

Treatment
Celinaxone plus doxveycline .
Alternative agents siven with docyepeling: cefixime, ofloxa:
cin, spectinomycin, ciprofloscin, erythromygin )

& Erythromycin ophihalmic cintment after delivery of the
eomle

GENITAL HERFES

Genital herpes is an acute imflamnurory discase of the g!‘.'lﬂlh‘
lin. 0t's wpically transmitted through sexual intercourse, ori
genital sexual activity, kissing. and hand-te-body contict
I'rg:gnn“t WOHTEN may ansmil the infeation o Ilcﬂnm.ﬂﬂr:
ing vaginal defivery if an active infection is present.

COMPLICATIONS

#  Chronic herpetic ontbreaks

= Aegnatal infections N N

= Sccondary dermatologic infeetion from dpén
vesicles

Causes

#  Herpes simplex virus (HSY) tvpe 2 — most commaon
= HSY ype | — mcreasing incidence

Signs and Symptoms
After a.3- 10 7-Day Incubation Pariod 5

*  Apprarance of genital vesicles
= Fever, malaise, dysuria, possible lesions on mouth or anus:
*  Leukorrhea y

Diagnostic Test Results

* Staining of lesion scrapings shows charcterisic
or intranuclear inclusion of herpes vieus infection.

= Tissue culiure shows isolatgon of virus.

* Tissie analysis shows HSV antigens or deoxyribanucleic o

Treatment

* Acyclovie or other antiviral agenis, Frequency fohw
mients generlly with first outbreak and then el
WL IRCalment OoF sippressive treatment




MANIFESTATIONS OF SEXUALLY TRANSMITTED INFECTIONS

Genital herpes

Herpalic lesions on pents

rpetic iesions on abio maora

Genital warts

&
|8

-
-
L

i

Genilad warts on pents

Genital warls on parinéum
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GENITAL WARTS

Cenital warts, also known
Fanta, grow rapidly in the
Pregoancy and can

S eereal warts or comdyfoatala aoini-
Presence of immune suppression or
Accampany other genital infections,

COMPLICATIONS
* Genital i chaplasia or cancer

T :
aginal delivery problems from growihs ihat
become occlisive

Causes

Human papillomavirus

Signs and Symptoms

5 AR i ! ; !
era I- i Banonth incubation period (usually 2 monihs),

iy, red or pink, painless swellings on moist surfees
L3 . e .3 .

mh-prq_mn-ll = in urethral meaius and, less commaonly
o penile shaflt %
vuba and on vaginal and cervical walls.
* Propressive disesnse:

= sprewd to perineum and perianal area
*  large warts up w about 4inches (10 em) in diametes
-

pedunculated:; pical cauliflowerlike appearance.

Diagnostic Test Results

Bark-field microscopy of wart cell u rapings shows marked
epidermal cell vascularization
"

= Application of 5% acetic acid warns warts whice if they're

= one o cradicae virus; relapac is common

*  Small wares: topical 10% 10 25% podophyllum in tincuwre of
bBetreoin, richlormcetic acid, or hichloroacetic acid

= Waris | =r than | mch (2.5 cm): carbon dioxide laser
weatment. cryosurEery, o elecurocutery

eliafilox, i|||:i||_'||i:|||r|1|I mterferon, combined laser. and

interferon ther apn

SYPHILIS

".11';)I‘|i1il. s o |r|l|;.1-;:i1:-:n,_ svslemic venercal o LuHﬁL‘Hil.‘l] dlisinse
caused B a spirnchete. [t begins in the mucows membrancs
and quickly spreads 1o nearby lymph nodes and the Ixleacaek-
Transmission ooours primarily throwgh sexoal contact

SIrCait. ;
2o eardy Ttent stages of infec-

during the primary, second: :
Transmission Trom @ mother o her feis is possible.

tiem,
Causes

The .»]::'rnrlu-u- Trvfarnienaa frevifiatsern
COMPLICATIONS

& AoTUC regurgiLiion Or ancurysi
= Memmngitis andl central nervons systeim daniage

‘ « Neonatal syphilis iF mother is i fected during
pregnancy

Signs and Symptoms

Primary Syphilis
s Develops after @ Sweck imeuluion period
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*  One or more chaneres erupt ausie of infrction, WASE
o, possiliy, on anus, fingers, lips, tongue, nipples,

Secondary Syphilis A
* Symproms develop within a few days or up 10 8% cclaalice
onsel of primary chancres
* Symmetrical mucoculancous lesion
elefimed: macular, pmimlnr. pl-lﬁl“l'nlr- ar nodular: diE F "i_
e commonly between rolls of fat on the "3"““1&[:" i
mally, on the arms, palms, soles, face, and 3GUE
: = A hecarm:
® i warm, moist arcas, lesions enlarge *"f"i "'m?ﬁﬁgﬁ,:;
ing highly contagious, pink or E“"-}'“h'“'h“'c
{ conelylomata fala). L
s Headache, malaise, ancrexia, weight loss, nauses, ¥0 IS
sore throa and, passibly, dight fever: 1!’“‘[‘"“‘}?“':"““}?
® Alapecia, wsually temporary: brinde, pited nails

Latent Tertiary Sy

* Absence of clinical symoproms

*  Reactive serologic lest for svphilis

Late Syphilis

&= Final, destructive but noninfectious stge Urlllﬂ'diﬂ-ﬂ_

= Any or all of hree soligpes: e bhenign .*i::-‘j'.lvlll'kiu ﬂl'dlw

cular syphilis, and nearosyplulis

Diagnostic Test Results

* Darkfiedd microscopy identifies 1 pralfiduin fom lesion exudatcs

* MNontreponemal serologic tests include the Venereal Diseass
Research Laboraiory (VDRL) slide tesy, the mpid Fhﬂi‘
reagin (RPR) test, and the automoned reagin vest, detecting
nonspecific antkbodies.

= Treponemal seralogic studics include the fluorescent rep<es
memal antibody absorption test, the T pallidem hemagglu-
tination assay, and the microhemagglutination am_]r__-ﬂ]i!--
detect the specific antitreponenial antibody and confirm
positive screening resulis, i

# Cerchroapinal fluid examination identifies ncuma;lphll{i
when the wotal protein level is above 40 mg/dL the VDRI
sligle vest is reactive, and the white blood cell count excecds
5 mononuchear cells/mim. T

Treatment

& Penicillin G beneathine 1.0,

# Monpregnant patienis allergic to penicilling oral Letrcyeling
or doxyeycline

* For pregnant paticnis with history nfunaphﬂui&wp@jhﬁ‘
cillin, follow-up For allergy reactions per CDE $Wﬂﬂl‘;$'ﬁ;
recoammenced R

& Meonate may need o be reated within 4 werks ﬂfhi‘l"lli

TRICHOMONIASIS G Y

A provaseoal infeetion, trichamoniasis affecis about 5%
willy active females and 105 el sexuially active males,
sites of infeciiomn in I'._-mul!.-:x inchcde the va,gim; thra, 3
possibly, the endocervix, bladder, Bartholin's Ela ’!‘
Skene's glands and in males the lower urethra an-ﬂ,
the prostate ghand, seminal vesicles, m.q:pididﬁf.i;,



— COMPLICATIONS Irednm.fwe!!lng.. dyspareunia, dysuria; occasionally, posico-
"1; = II'-":'IHil::LI inficction and PID ital SPO“""E.' menorfhagia, d}"".-m““"'?"‘- — -
*  In males: itching or irritation inside penis, some penile dis

*  Epididymiti = thncd = i
PICICYTIHES charge, burning on urination and for cjaculation

Diagnostic Tests

®  Microscopic examination of vaginal or seminal discharge or
urine specimen is positive lor T vaginalis.

Causes

Trchomenas vaginals, a tewaflagellated, motile protozoan

Signs and Symptoms Treatment

#  Mone i approximatcly 0% of females and most males

# In lemales: gray or greenizh-vellow and posubly profuse
an frothy, malodorous vaginal discharge; severe itching,

*  Meonidazole

MANIFESTATIONS OF SEXUALLY TRANSMITTED INFECTIONS tcontinued)

Syphilis

Changre of syphilis

Charcre of syphilis

Mucopurulent cervicitis

with chlamydia and gonomrhea
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TESTICULAR CANCER

ot testioular umors originate in gonidal cells: Ao

0T are seminonns — wniform, undilferentiated cells
resembling primitive gonadal ccells: The remainder are non-
Eeiminomas — o cells 1h:1m:1g, varions degrees of differ-
entiation. The progresis varies with the cell wpe and discase
stage. When treated with surgery and radiation, almost all
paticnis with localieed disease survive bevoned 5 vears.

AGE ALERT

Malignant testicular tumors primarily affect
VO b mid{llu—:lg{:d e wel are e most com-
mon solid tmmor in these AgE-ErOu]E, Incidence
praks between ages 200 and 40, Testicular umors
seldormn eecur in children.

Tesacular cancer is rare in nonwhite males and sccounts for
fewer than 1% of male cancer deatls,

Causes

Primary cause unknowi

- i.',‘r_\]}mrrhidis.m {even i hlllgil::‘ﬂl}' corrected)
*  Aarernal wse of diethylsilbestrol during pregmaney

Pathophysiclogy

Testicular cancer may metastasioe to the ungs, liver, viscer, or
benre, 1t spreads throngh the hmplhatic svstem o the iliac, para-
aoriic, and modistinal mph nodes,

COMPLICATIONS

U = Back or abdominal pain
*  Lung metasuisis
* Ureteral obstruction

Signs and Symptoms

Firm, painless, smoath testicular momss, varving in sire and
summetimes producing a sense of westicular heawviness
Cvmecomastia and nipple tenderness may vesalt iF wwmor
prodisces chononic gonadotropin or estrogen.
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® Dull ache in the lower abdomen or back
®  Lump or swelling in either twsticle

Iin Advanced Stages

* Ureteral obstruction
= Abdominal mass -
#  Cough, hemoptysis, shortness of breath '
* Weight toss

= Fatigue, pallor, lethargy

Diagnostic Test Results

#  Scrotal ultrasound confirms the presence of 3 soladl;l;ﬂh

* Laborstory studies show elevated Tuman corticotrop
human chorionic gonadotropin (HOCG), and alfn felopeo
tein (AFF) (nonseminoma) or elevated HEG and o
AFP (seminoma).

@ Tissue biopsy confirms the diggnosis and stages lhf-w

1.5

Treatment
Surgery

= Orchicewomy and retroperioneal node disseoion
@ Hormone replacement therapy after bilateral orchiecomy:

Postoperative Radiation

= Seminoma — retroperioneal and homokiteral ilizic ii!'fa\
* MNonseminoma — all positive nodes eI
= Rewroperitoneal extension — mediastinal amed suj st lan

Tar modes prophylactically

Combingtion Chemaotherapy

*  Essential for tumors bevoned stage ()
= Agents include bleomycin with etoposide and cispl
platin, vindesine, and bleomycin; cisplatin, vinblast
Bleomycin; cisplatin, vincristing, methotrexate, bleol
and lencovarin

Unrespansive Malignancy

#  Chemotherapy and radinion
®  Autologous bone marrow lrnnupl:ul:uuorl.



TESTICULAR CANCER

Testis

TesstiGular Cancer

CLINICALTIP

: ;-- STAGING TESTICULAR CANCER
_-11 The extent of metastasis detcr

mines the stage of testicular
CANCEr. Dissemninated to distant

bl

Stage
Turar n testis only
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TESTICULAR TORSION

esticular torsion i an abnoermal wisting of the spermatic

cord due o rotation of & testis or the mesorchinmz i may
occnr mside or outside the winica vaginalis. Inavaginal tor-
sion is most common in adolescents; extravaginal torsion
IS oSt cammon in neonaies. Onser may be spontancous or
fallow physical exertion or rauma, Potential oulcomes range
from strangulation o cventual infarction of the westis without
treatment. This condition is almost always (909%) unilateral,

AGE ALERT

The greatest risk of testicular orsion eccurs dure
ing the neonatal period and again between ages
12and 18 (pubery). but it may occur atany age.
Infanis with worsion of one testis have a greater
incidence of torsion of the other tesis laer in
life than do males in the general population.
The prognosis is good with early detection and
Promnpl ireanment.

Causes

* Abnormahiy of the coverings of the estis and abnormally
positioned 1estis

*  Incomplete atachment of the testis and spermatic Mscia o
the serotal wall, leaving the testis free o rotate around its
visscular pedicle

Loose atmeliment of the tanica svagminalis to the scrotal lin-
ing caising spenmatic cond rouion above the estis

* Sudden foreeful contraction of the cremasier muscle due o
physical exertion or irniaton of the muscle

Pathophysiology

Mormally, the wnica saginahis eivelops the westis and anaches
te the epididyvinis and spermatic cord. Normal contraction of
the cremaster muscle canses the left tesiis 1o rotate coun e
clockwise and the right, clockwise. In testicolar worsion, the
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i
testis roties on s vasoular pediole and twists the Iﬂﬂl‘k’ﬂ"?
vein in the spermatic cord, interrupting blood flow withe
tis, Vascular engorgement and ischemin ensue, cansing mﬂl:
swelling unrelieved by rest or elevation of the scrotum. IFmans

et

uil reduction is unsuccessful, torsion must be surgically cor
reeted within 6 hours alier the onsel of symplams 1o presene.
testicular function (0% sabage re), Alter 12 hours, the testis

becomes dysfuncrional and necrotic,

COMPLICATIONS

D' & Complete testicukar infarction
®  Testicular aroply
®  Potential infertilicy

Signs and Symptom

®  Excruciabing pain in the affected testis or iliae fossa “fﬂi"-'
pehvis

&  Fdematous, elevated, and cechyvinotic scrotn

e Loss of the cremasteric rellex (simuliion of the skin m
the inner thigh retrects the vestis on the same side) on'th
alfected side

®  Abdominal pain; mavsca and vorming

* Light-headedness

Diagnostic Test Results

Doppler ulirsonography disunguizhes testiuliar worsion rl"ﬁlTI
sirangulated hermin, undescended (estes, or Lpldld}'ﬂllm'~
{absent Dlood Mow and avascular testis in worsion ).

Treatment

o Manual manipulation of the testis Ell‘.mnlcl'l:ll:lthl'ifﬂ.‘.l_q
improve blood flow belore 5=|rgc:r}' (ot always possible)

#  Immediaie surgical repair by: .

®  orchiopexy — fixation of a ‘r'hl.hl'.' testix tothe soromm Eﬂd

prophylaciic fixation of the conralateral testis

= gurhiecimny — excision of a nonviable westis o lim l‘lﬂ:ﬁﬁ-‘.

AULOIMIMUIE TESPOns: [0 necrotic testis and 1S conlents,
damage to unaffecied 1estis, and subsequent |Merl.llil}",




TESTICULAR TORSION
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DYSFUNCTIONAL UTERIN

yafunctional uierine bleeding refers o endomerial bleed-

ing without recognizable organic lesions. 11 is the indica
tion for almost 25% of gmecologic surgical procedures, The
prognosis varics with the cause. Correction of hormonal imbal-
ance or structusal abmormality vields & good prognosis.

AGE ALERT

Approximately 200 of dysfuncuional uterine
bleeding cases ocour in adolescents and 40% in
WEINECTE Over ame i

Causes

*  Polvovstic ovarian syndoome

*  Ohesity — enzvmes in peripheral adipose tissue convert the
androgen androstenedione 1o estrogens

* Immamrity of the hvpothalamic-pitiarv-ovarian mecha-
nism (postpubertal tecnagers)

= Ancevulation (women in their bine 305 or early 40s)

Hormone-producing owvrian tumor

' Endomeiriosis

& Sexual assaul

* Trawma

= Pelvic inflammaory disease

*  Coagulopathy

Pathophysiclogy

Irregmlar bleeding s asocmbed with hormonal imbalance and
abeence of ovulation (anovuladon). When progesterone seore-
tion is absent but estrogen secretion continues, the endome-
tritm proliterites and becomes hypervascular. When ovilation
doesn occur, the endometriunm I:'I1I'|:II::II!|1}' breaks down, and
exprsed vascular ehannels cause proloneed and excessive Bleed-
ing. In the absence of adequate progesterone levels, the usaal
endometrial control mechanisms are missing, such as vasocon-
sirictive rhivthmicity, tight coiling of spiral vessels; and orderly
collapae, und stasis doesn't occur. Unopposed estrogen induces
i progression of endomeurial responses beginning with prolifer-
ation, hyvperplasia, and adenomatous hyperplasia; over a course
of venrs, unopposed estrogen may lead 1o aivpia and carcinoma.

COMPLICATIONS
* Anernii

* Atypea

*  Carcinomi
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Signs and Symptoms

* Meworrhagin — episodes of vaginal bleeding b
menses

* Hypermenorrhea — heavw or prolonged menscs, IQIIEir
tham 3 days

& Chronic polymenorricn {menstrual eyele less than 1311%]'
or oligomenorrhea (infrequent menses)

& Faigue due 1o anemia

¢ Oligomenorthea and inferility due o anovulation

Diagnostic Test Results

¢ Laboratory studies reveal decreased progesterone ﬁ!'l-t!&.

* Complete blood count test reveals anemis il excessive bleed-
||!|L i pr:,wlll.

= Coagulation profile deteets prolonged bleeding times inthe
presence of a coagulation disorder.

* Thyroid studies derect abnormad thyroid hormone levels.

o Dilistion and cureige § waed endaprerrial m::pwdmcl =m"
metrial hyperplasia or carcinonma

Treatment

* High-dose eswrogen-progesiogen combination 1“““”
{oral contraceptives) 1o control endoemerrial ﬂl'ﬂw'-h and
recsiablish a normal cyelic pattern of mensiroagen '[U-“ﬂ“f
glwn four times daily Tor 5 10 7 days even though ﬁuﬂi'
qu usully SUOps in 1” 1o 2 hours; :Inlg choice and dos-
age determined by paticnt’s age and eanse of l-'I|Eedl-ﬂ,E i
malntenance therapy with lower-dose combination oral
contraceplives _

*  Progestogen therapy — alternative in many wnmnﬂ._gip_n-'s
eially thase susceprible to adverse effeers of estrogen such a5
thrombophichbitis

* LV, estrogen followed by pmgcsmlanr: or mmbqnauml Oﬁﬂ
contraceptives il the patient is young {more likely o bﬂt
anoevulatery) and severely ancmic (il oral drug ﬂlﬂ‘aﬂfh
anelective)

* Iron replacement or ransfusions of packed cells Df_\'fhﬂlﬂ
Blood, as indicated, due 1o anemia cansed Ii:f I"E'!:ll
bleeding

*  Dilamtion and curenage

®=  Endometrial oblation

®  Hystercciomy




DYSFUNCTIONAL UTERINE BLEEDING

Fallopean tube
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VAGINITIS

;Lgiuil'ps is inflammation of the vula (volviis) and vagina

{vagininis). Because of the proximity of these two strucs
tures, inflammation of one occasionally cawses indlamma-
o of the other. Vaginins may occur at any age-and affects
most females msome time, The prognosis s excellent with
ireatment,

Causes
Vaginitis (With or Without Consequent Vubvitis)

*  Trchomonas vaginalis, a protogoan flagellate, usually trans-
mitted through sexual interconrse
*  Candida allieans, a fungus ihat requires glucose for growih

CLINICAL TIF

Some women are at particular risk of infection
'\.|."|I]|. I’:. wltacans. The il:lridn:llr.'r of eandidal t:LHi-
nitis rises during the secretory phase of the men-
strual cvele and doubles during pregnancy. The
mfection i also common in women with diabe-

tes and in those who use oral contraceplives.
Incidence may reach 75% in paticnis receiving
svatemic therapy with broadbspeciram antilaotics,

*  Genrfnerelin vaginalin, a gramenegative bacillus

*  Parasite infesttion, as with Phfarus fadis {orab louse)

®  Trawma

» I’Jl pl8 1 s]!'r'\-i rll.!s l!\gi!"lll'

Chemical irritants, or allergic reactions (o hygiene spriys,
douches, detergents, clothing, or wilet paper

‘I.ILJ]'I.i,'H' ;‘1[&.1]1'[:- .I!'l I!IIL'[L':J]_H!IJ‘:.II wWoanen fllli‘ L[5 I‘Il_'!:l'\l,'ilhll'lg
estrogen levels

*  Rewention of o forcign body, such as a ampon or diaphragm

Pethophysiclogy

Bacterial vaginosis is caused by a disturbance of the normal
wagginal lora: There's an overgrowth of anaerobic bacteria and
of an organism, Caelmereila, with an associated loss of the nos-
ialby dominant Laciobacillug species,

Candida allicans (yeast infection) 1= normally found in small
amounts an the vagina, mouwth, digestive tracy, and onthe skin,
wilhut eausing distgise o VTN TRLC Nk, 5}|||plurru appeir when
the balinee between normal microorganisms of the vagina is
Ioasg; the £ alficans population then becomes larger in relation
o other micreorganism populations. This happens when the
environment (vagina) has certam favoralde conditions than
albon for prowth and sourishiment of € aflican, An environ-
ment that makes iv difficalt for otlier microosrganisms 1o sue
vive may alsa canise an imbalance and lead w veast infection,

Yeast inlection may develop in reaction o anibiotcs o
scribed for another purpose. The amibiotics chamge the novmal
flora in the vaging and suppress the growil ol the protective
bacterin, Lacobacills. Infection is common ong wornen whio
st estrogen-contaimning brth conol pilk MO Wi
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who are pregnant, This is due o the increased 1Mi¢fﬂm
i the body, causing changes in the environment that mﬁﬁ”il.‘

perfect for fungal growth and nourishment

COMPLICATIONS
U - 5{_'1_1}1”;':“'}' infeciions
* Skin breakdown
#  Edema of the penineum o
s Preterm delivery and low-hirth-weight babiss

Signs and Symptoms
T. waginitis

#  Thin, bubbly, green-tnged, malodorons discharge .
* [Irritation, itching: urinary sympioms, such i burning and
frequency

o

albicans

* Thick. white, couage cheeselike discharge -

e Red, edematous mucous membranes, with white flacks
adhering to the vaginal wall

®  Intense itching

G. vaginalis

= Gray, foul, *fisliy” smelling diselirge

Acuta Valvitis

& Mild to severe inflimmatory reaction, including edema. en-
themia, burning, and pruriis
®  Severe pain on urination, dysparcunia

Chronic Vulvitis

*  Relatively mild inflammation

Diagnostic Test Results

Microscopic examination of vaginal exudate on a wel ’“’d‘
preparation (adrop ofvaginal exudate pliaced in noamal saline
solution) reveals the infegtious organism.

Treatment

s Trichomonal vaginitis: oral metronidaeole
& Candidal infection:
* opical miconazale or clorimazole
e single dose of oral leconazole
o Gordnerslln infection: oral or vginal merronidazole
= Aeule vulvitis;
# cold compresses ar cool site baths for prucites
®  warm compresses for severe inflammation
s popical corticosteroids to reduce inflammation
*  Chronic vulvitis:
= gopical hydrocortisone or antiproriics ;
* good hygiene, especially in clderly or inconting,
L LITETTEY
#  Atrophic vubvovaginitis: topical estrogen ointment




MANIFESTATIONS OF VAGINITIS

Thisch, while vaginal discharge

Discharge with fishy odor
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VARICOCELE

mass of dilied and wrinous varicose veins in the sper-

matic cord is called a vanicocele. 108 classically described
as a “bag of worms.” Thirty percent of all men diagnosed with
inferiility have a varicocele; 95% of cases alfiect the left sper
matic corel.

AGE ALERT
Varicoceles are more commaon in men between
agres 15 and 25,

Causes

# Incompetent or congenitally absent valves in spermatic
Vesins

* Tumor or thrombus obstructing inferior vena cava {umilat-
cral lef-sided varicocele)

CLINICAL TIP

Sudden development of & varicocele in an older
man may be causcd by a renal wumor thae has
affecied the renal vein and alered blood Now
into the spermatc vein.

Pathophysiclogy

As a result of a vabular disorder in the spermatic vein, hlood
pools in the pampiniform plexiis of veing tha dmin each estis

an4 P‘I’t “ & Djsﬁrdars

rather than flowing inw the venous system. One: function
the pampiniform plexus is © keep the testes ﬂlﬂh“f ﬂq!l %
than the body temperatre, which is the optimum te

for sperm production. i

COMPLICATIONS
& Testicular atrophy
= Infertility

Signs and Symptoms

= Usually asymplomatic
* Feeling of heaviness on the affecied side
o Testicular pain and tencdermess on palpation

Diagnostic Test Resul:
Mone exist. A physical examination is performecd.

Treatment
& Mild varicocele (fertility mod a concern): serodal support oo

relieve discombon 2
# To rewin or restore feciling surgical repair o rqmﬁ\_@‘
by ligation of the spermatic cord af the internal m!u‘i‘nﬂ-

1'lI1E




VARICOCELE
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VULVAR CANCER

Cﬂllcl‘r of the vl accounis for approximately 4% of all
gynecologic malignancics.

AGE ALERT
fulvar cancer can ocour al any age, even in
infants, butits peak incidence is alier age 60,

The most common valar cancer is squamons cell car-
cinoma. Early diagnosis increases the chance of effective
treaiment and survival. I lvmph node dissection reveals no
positive nodes, Syear survival rine is 90%: otherwise, it is 50%
to B0,

Causes
Primary cavse unknown

s -
- F

sposing Factors

* Leukoplakia (white epithelial hyperplasia), in about 25% of

paticnts

= Chronic vulvar granulomatons disease

* Chronic pruritus of the vulva, with friction, swelling, and
dryness

* Pigmented maoles that are constantly
perineal pads

* [lrradiation of the skin such as nonspecific treammemt for pel-
ViC CRECeT

* Infection with human papilloma virus

* Oibesiny, I'L‘-"N.'!’I.I:':H stomn, diabetes

iated by clothing or

Pathophysiology

Vulvar neoplasims may arise from varving cell origins, Becanse
much of the vulva is made of skin, any tvpe of skin cancer can
develop there. The majority of vulvar cancers arise from: squa-
mions cpithelial cells

COMPLICATIONS

* Moetastasis

——
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Signs and Symptoms
In 50% of Patients

*  Vubvar promus, Bleeding ) »
= Small vielvar mass — may hegin as small ulcer an the sur
face, which evenmally becomes infected and painful

Less Common

& Mass in the groin
®*  Abnormal urinatlon or defecation

Diagnostic Test Resulis
i e
*  Colposcapy and toluidine blue suining idenify hwp_l_?f_ﬂ_ﬁ
- |'|:iu.|n5f_‘|g:il: Examrtion F'br!l'iljl'ﬁ\}' 'iﬂlll]'j]l.‘scm'lﬁl.‘ﬂ}dﬁllg?m
and identify the type of cancer. i

Treatment
Small, Confined Lesio th Mode Involvement

e Simple vulvectomy or hemivalveciomy {without Pﬂ'i'iﬂ “ﬂld_n,

dlisseciion): -_ N,

e Personal considerations i!_.-m:n:.-:;l.gc{-fmllcm:.Hl.‘-li'-"ﬂ?gﬁ

uitl life) may mandate such conservative mangement.

& i requires carelul postoperative follow-up beeauss it
leaves the patient at sk for developing o new lesion.

For Widespread Tumor

= Radical vulveciomy

= Radical wide local excision — can be as effective as more
radical resection, but with much less morbidity ;

* Depending on extent of metasiass, feseclion miy i“-d"-"‘fﬁ
the urethra, vagina, and bowel, leaving an: open perineal
wonnd until healing — about 2 1o 5 monihs,

= Plastic surgery, including mucocutaneous grafl o recon:
struet pelvic siruciures

# Radiation therapy

Exiensive Metastasis, Advanced Age, or Fragile Health

#  Rules out surgery .
= Palliative eatment with irradiation of the primary lesion or
chemotherapy




CARCINOMA OF THE VULva

Vestibule ———
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Aculr kiglney imjury, formerly known as acute venal Fail-
wre, s the sudden mterripion of venal linciion. Acuic
kKidney infury can be caused by obstruction, peor circalation,
or underlving kidney disease, Itmay be prevenal, inrarenal,
or postrenal in origing it usually passes throongh three distine
phases: oligunc. diuretic, and recovery.

Causas
Prerenal Kidnay Injury
* Arrhvihmias, cardiac mmponade, cardiogenic shock, heart
Failere, and myvacardial infarction
* Prolonged hvpotension
L H“I'“h. [EHTTET RS Wln;h, illld TG
& Dehyvdration and yvpovoelemic shock
Daretic overuse and antilwpertensive drogs
*  Hemorrhage, arterial embolism, anerial or venous throm-
hasis, and wisculits
Disseminaied intrascular coagulation
*  Eclampsia and malignant Inpertension

*  Poorly treated precenal filure

& eplirotoxins

*  Obstetric complications

* Cruosh injurics

* Alvopathy

Transfusion repclion

Arute glomerulonephrits, acore inteestial nephrits, acute
preionephrins, bilaeral renal vein thrombosis. malignam
I'“'E!I'lliﬁ\f.ll' rl::-'\i.\. M l’ﬁ. il;l]:rﬂ I:l.r\ lﬁL‘rrf’ﬂ‘l-H

= Poharerits nodosa

=  Renal mveloma

= Sickle ecll disease

*  Swstemic lupus ervithiemaosis
= Vasculitis

Postrena! Kidney Injury
& Rladder. wreteral, or urethral obsiruction

Pathophysiology

FPreerevad kidney oufiery s caused by o condition thar diminishes
Blood flow o the Ridness, leading o hypoperfusion,

Flypropaer Tusion leads o hoposcemia, which cun vapiehly e
age the kidney The tbuiles ave most susceptible o hyposemia's
effect. The inyprired Blood ow resuls in decreased glomeru-
Far Biltration sie (GFR) and increased wbular reabsorpion of
sodiv e waner. Lifesthreawning consequences include vol-
wmme overhoad, hperkalemia, sl membaolic acidosis,

fuitrarenal Kiduey dnjury, also called snirinsic or pareoymal
renarl failie, results from damage (o the flwring souciares
ol the Kidneys. Nephrotoxicin: or inflammation irreparably
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damages the delicate layer under the ¢pi1l|cliumili.'ﬁg'ﬂ=_l'iﬁﬂ”f\_'
membrane). Use of neplirotoxing also causes acute kidney
injury becanse they accumulae in the remal coriex.

Postrenel kidney fnfury is a consequence of hi]ml'#ﬂ[‘-""
tion of urine owtllow. The cause may bein the hl-'l-ﬂd?.r-.ﬂ":'-é;"}_“‘
ex include stones, Islmﬂ-chﬁlﬁ?ﬂ&_‘?
der tumors, pelvic malignancy. aned prostatic h}TH-"_f'i"'-'-"[iHl'r

or wrethra. Commaon ca

COMPLICATIONS
U = Valume overloodd
e * Acute J.llllllll:l"'dll"‘I I,'I:!l.'\,"ll'l'a'l

‘ *  Hypertensive crisis

- Hr|_w|L:|1r|||.i.|
& Infexction

Signs and Symptoms

Oliguria or anuria

Tachycardia and hypoiension

Dy muecous membranes and (ar neck veins
Lethargy

Cool, clammy skin

Progressive Disease

Confusion

Gl symploms

Crackles

Infection

Seazures and coma

Hematria, petechiae, and-ecchymosis

a & »

Diagnostic Test Results

*  Blood siudies show elevated blood urea nilmgen.scl"ilﬁ?ﬁiﬁ
atinine, and pomssinm levels; decreased h-icﬂrbﬂn?lt-‘,l}ﬂ!:?
hematocrit, and hemoglobin levels; and low blond pH.

= LUrine sidies show casis, cellular debris, and
cific gravity in glomerular diseases, proteinuria antd
osmolality close 1o serum osmolalivg urine soditum bevel
than 20 mEq/L if oliguria resulis [rom decreased per
and more than 40 mEq/ L il the cause is inwarenal

* Creatinine clearance test measures GFR ane reflects
number of remaining luncticning nephrons: )

* Elecwocardiogram (ECG) shows tall, p:akml-T WIS,
ening QRS complex, and disppearing P waves if'|
lemia is present. )

®  Ulrasonography, pliin Glms ol the abdomen, Kidis
bladder (KUB) radiography, excretory. urograph:
scan, retrograde prelography, compued l.qu:m:g';l‘:'l-pi it
and ephirotomeography are used fo investigate the e
renal Gilure,




Treatment = With mild livperkalemic symiptoms fmalaise, anorexia, mis
3 dle weakness): sadium polsnrene sulfonage by
= High-calorie diet low in protein, sodinm, and potassiim enema T HERES
= Elecirohie imbalanee: LV, Muids and electrolytes: hemo- With severe hvperk i i
A ; vperkalemic symploms (nnmbne -
dialysis or peritonenl dialysis il nocded; continuous renal i et

. gling and ECG changes): hypertonic glicose, inslin, and
replacement therapacs soclinm hicarbonate 1LV
o Ealemad (uid resweiction

= Shortaerm dialvsis
* (Higuria: dincetic therapy

MECHANISM OF ACUTE KIDNEY INJURY

Presenal (marked decrease in renal biood o)

rinsic (damage 10 structures within the kidnéy)

Pasirersal (obstauction of urine outfiow from kidney [renal calculi)
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cute mbular necrosis. also known as acude fefalorn ferstilial

g

neflertis, accounts for about 75% of all cises of acute remal
Failure and i= the most common canse of aente «
hoapinalized panients. Acute mbolar necrosis mjures the webo-
lar segment of the néphron. eausing renal filure and wremic
sndrome. Mortalie ranges from 40% 1o 70%, depending on
complications from underlving diseases. Noooliguric forms of

Gailure in

acute illar necrosis lave o bener Prognasis.

Causes

Acune bular necrosis results from ischemic or nephrotoxic
mjury, most commaonly in debilitined paticms, such as the criti-
cally ikl or those who have undergone exiensive surgery,

* Sepsis

Severe hivpotension
& Delivdration
*  Heart failure

& Surgery

& Anestictics

*  Transfusion reactions
® 'Burns

" Certain mechcations such as aminogheosides
®  Contrass medin

Pathophysiology

Whien ischiemic ilrilll viscenrs, the malmilar colls of the kicknes saffer
fromm cellub energy depleton. intraceilular aceumuktion of cal-
e, el cammage o the ocll membranes,” Patch necrosis resulis
Al I||'II|'II|r|:' I.:Il'iillr.‘- i the mbales, the basement membrane UTHLE
b rupured, and the mbular honen may become occhded by
cads anic debeis, The occlhusion is worsened by ihe inflammaiory
cells thar produce casts and debris, contnbuting further w the
urinary occhsion. Obstructed urine (low causes an increase wiba-
B inrnheminal pressore inc the tephron, resalting in o decrese
CGFR. I the Basement membrane is nol 14“\‘{'.'1_'"!" elestrovedd or il
e episode of acnie tnbulir necross is no Gial, regeneration
evenially will completch? reverse the danage.

H‘.I:IL'" I11.'lJIlI1F|UK.II' llllllll':a' DCCnrs, h{"l“l::l[_:!l”l:li'l'l [ |H:|'1JHI|}-
bin precipitates in e orine. Tubular cells are destroved by
divect toxic effects, hsis of red blood cells §RIBCs), activa-
ing the cscude of the inlammatory msedintors, intcvisoula
coagulation, occlusion of wibales, and @sse hvpoxia: In ihis
fowmy of moute wbulir neerosia, miost necrosis goours in e
presiml tbuales

= Infecticns

L = ] hemorrhoge

Fluieh aoned eleciralvie imbalances
Cardionascnlar dvsliinetion
Neurologic complications

U COMPLICATIONS
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Signs and Symptoms

= Early stages: elfcats of primary disease may iask spmpromss
al acute tebular necrosis

Deereased wrine ouwtput may be ficst rrmgni:abl-r: effecl
Hyperkalemia
Uremic syndrome, with oliguria (o, rarely, anwria) and e
fusion, which may progress 1o Uremic com:

& Heart Bilure and arer pericarditis

*  Pulmonary edema and uremic lung

& Ancmia

= Anorexi

Imiraciable vomiting

Poor wound healing

CLINICAL TIP )
Fever and chills may signal the onset of an infee-
ton, the leading cause ol clesith in acuie pulbubar

(LR RELTEN

Diagnostic Test Results

o Uiine analysis shows sediment ‘contniming ERGs and;
casts, low specific gravity {LO10F, asmolaliny !GSS_ than
400 mOsm kg, aned high sodivn level (40000 GO mEq/L)

#  Blood swdies reveal elevared blood nrei nitrogen i'll'lrdﬂ-'ﬂ'
atiming levels, anemia, defects i platelet adlierence, meti-
balic acidosis. and hyperkalemi. N

= ECG shows arthythmias and, with Byperkalemia, widening
QRS segment. disappearing ' waves, and @l peaked T wines.

Treatment
Acute Phase

& Vigorons suppEociive measures until normal Kidney functi I
resumes; initial weatment may inchede:
= cinretics
= LV fluids to flush wbaoles of cellular casts and debris and®
1o replace fluid loss.
@ Give vasopressors and/or inolropes.

Long-Term Fluid Management

* Daily replacement of projected snd calculated’ losses
{illl:'ll:il:l'i1'|g il:mlls“!lh' ||;:|5bs]-

Other Measuras to Control Complications

= Epoetin alfa w stimuliue REG production; packed RBGs fos
aneimia

& Stop all possible nephrotoxic drogs

= Antibiotics for infection

* Emergency IV administiration ol B9 glucose, regilar nsk
Tin, ancl sodinm bicarbonate for hyperkalemia

#  Socdiom p::!}‘.\ip'ﬂlur sullfote with sorbatal hj' mouth or.
enenit o reduce extrmcellular potassinm levels

* Hemaodialysis

& Continuous renal replacement therpics




ISCHEMIC NECROSIS

Distal comohubed Tl

Casts and cellilar debris

Collecting ducl

Loop of Hanle

NEPHROTOXIC INJURY

Distal comabuted tubube

Casis and cellutar dabris
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BLADDER CANCER

Cilllt'l':l' o thie bladder is the most common cancer of the
UTTERANY ATaCT

Workers in certain industiies (rubber workers, weavers anad
leather finishers. aniline dve workers, hairdressers, petroleam
workers, and spray painters) are an high risk for bladder cancer.
The period beveen exposure 1o the carcinegen and develop-
ment of ssmiptoms is aboue 15 vears,

AGE ALERT

Blirdcler tumors are most prevalent in men over
e Sl nd are most common in densely popu-
Ftted inclusirial Greas.

= Smoking is most common cansative factor

*  Transitional cell mmors — cepain environmental carcino-
o, i!1l'|ll*llll]:.L '.:.'-II'.||I|:II|I|'||.'|.|:||i|:w. Bzmzidine, tobaceo, and
nitres

*  Squamons cell cocinoma of the bladder:

* chronic bladder irvimion or infection: Tor r_-x.uul:-]q:,
from kidoey stones, indwelling urinary. catherers, ancd
cuatitis fiom ovelophosphamide

B aphiisiosniminsis.

Pathophysiology

Carei rens are exereted in the urine, ere: “”'h a medinm for
profonged exposire o mucons membrancs of the hladder.
]'-l.l.r!l:]i'l l‘llll'ﬁr\ oin (1"\-"Il'lll LR [I'Il' SLE I.ill o ‘1’ |Ill,' Illql.{lﬂl{"l ".'L'.III
(henign or noaliomant papillomas) or grow within the Badder
wall {generally more viralentl and gquickly invade underlving
minisclies Ninety percent of blzdder iwimors are transitonal cell
care o, arising from the iwansitonal epithelium of mucous
memihranes. Less common are adenocarcinomas, epidermoid
carciomiaes, siuamons cell carcinoimas, sarcomas, tamors in
bibeclder. eliverticula, sind carcinon in sin.

COMPLICATIONS
L

asis L Lhe baone
ner ivasion of contiguons viscerny

|
f=o==

Signs and Symptoms

= In l:‘il.lh‘ sbages, 10 SVIpIoans i :.1|1|:|r":|;in|.:1|.|:-|1.- SalE ol

raticies
* First sign: groee, puinless, interminent hematuria (n oy
coses with clots inothe urine)
& fovasive lesions: suprapubic pain after voiding
Oither sigos and svanproans:
*  bladder irvibilivy and urinary fregqueney
® noeciirin
= ddnaldsling.
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Diagnostic Test Results

s Cysoscopy and biopsy confirm biadder Lﬂllﬂﬂrdlm

*  Excretory urography identifies a large, carly-stge Luar ar
an infiliating wmor, delineates fnotional problems in!
upper urinary tract, asscsses hydronephosis, and deteets
rigiel deformiy of the bladder wall,

s Retrogreade cvsiography evaluaies bladder Stﬂlt'“ﬁ'
and integrity and also helps confirn bladder cancer
diangnosis,

*  Bone wcan detects moetastases, N

= Computed tomography scan delines the thickness of the
involved bladder wall and discloses enlarged reroperiio:
neal lymph noades.

= Ulrasonography Gods meiistises in issues bevand) the
bladder and distingnishes o bludder cyst from a Nﬂdﬁﬂ'
[T

* Complewe blood count dotects anemia,

*  Urinalysis deweces blood i the nrie,

Treatment
Superficial Bladder Ti

= Transurethral cvstoscopic resceiion and [ulguration ieleetri-
cal destruction)s adequate when the mmor has not inaded
the musele

*  Intrwvesicular chemaotler Ay uselul for multiple inmors
(especially those that ocour in many siles) sl p:l‘l:'l-‘ﬂ'-lll
DN PECUrTe e _

# Transurethral resection of the prostate (TURE) s djum
tive therapy :

&l additional iwmors develop:
*  [ulguration cvery 3 months -
# more nudical therapy if tomors penetrae the mi:

lyver ar recur freguently.

Larger Tumors

* Scegmental biadder rescetion o remove I'ull-l.i'lzln:lill'l.‘m}li'&@'=
tiom of the bladder: |:|:||.I!. Wt 1% naol near the [IW
neck or wreteral orilices '

* Instillanion of thiowepa alier wansurethral reseetion

Infiltrating Bladder Tumors

= Radical cystectomy — removal of the bladder with perivesi-
cal i Im:ph nodes, urethe, and prosiaee and seminal
cles or uterus angd adnexi

#  Possibly, preoperative external beam therapy (o hhddgl‘ i

- Lril:-ln diversion, usually an ileal conduit {patient
thsrn wear an extermal pouch cmmmu.'mﬂ}}

*  Possible Iaer penile nplion

Advanced Bladder Cancer

#  Cyaleciomy to Femnove Inor
#  Radiavion theqpy

*  Systemie eliemotherapy:




= cyclophosphamide,
platim combinaton ey are
o ciaplatin most elfective single agent

eat hlaudder cancer cells
* wremment also renders n ! .
R ormal cells p :
= {pﬂlu::l'l.'l. sl tma!!yq\rnldm“sm’ﬁr‘dguﬁ Gscnsitive
Intravesicular administration of interferon al |M - I
necrosis Gacior h’“ﬁ“ﬁ'ﬂu{

fluarouracil, doxorubicing el gise followed by PR e
R tment 1o il malignant

e

investigational Trealments

s Photsdyiamic therapy:
+ LY. injection of o photosensi
wporphyrin ethet, which mahgnant

nizing agent such s T
ells readily absorb.

BLADDER TUMOR

- —t

Furlus of
addet ——

tnteneetic b ——

Openings
of urgkers

Heck of bRadoer

e Y
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C}".slili:» and urethrins, the twi forms of lower uri
infection (LT, are nearly 1 times more commos
wonmen than in men and affect abooay 109 w0 2055 of all women
at least onee. Lower UTH i also a prevalent bacterial discase
in cl =, st commeonly i girls, Men are less vulnerable
becatse their urethras are longer and their prositic Duid
serves ax ancantibacterial shicld, In both men and women,
infection usu; tor the bldder. LTl
generally respond readily 1o treaiment. but reourrence and
resistani bacterial flare-up during therapy are possible.

seenils from the ureth

CLINICAL TIP
All children with a proven UTE should receive a
h‘l::[kllp 1o exolude an abnor r||.:||ll;:r of the urn

- tract thae would predispose them o renal daomage.

Causes

.'KH.'E'HI:“.HS: mifection by s single, granenegitive, enteric species of
Barcreria, the most common being Escherichin (commonty Escheriolin
calil, Ohther less commuon organisms inclsde Kietstells, Protes,
Enterndaantir, Paridomarives .‘i'.‘.'.:ll'.\rll'u’.'wwnr\ u.:lrmlfﬂf'.m'rr_n.. Or Nerrnfin

» !‘I'i"l'[i'\-!:ll'lﬂl:ll'ﬂln oy infection b bacteria nom 1..|g_|'|!'.|. |'IL'I i.|'|.|.1|||||.
PeCELEn, oF i sexual e, o e wasihle result of a shon urethia

Commonly related to anaomic or physiologic abnormalivies

In 295 ol patients, reinfection by the sane organism or
W I rH 1l I HEFEL

*  Persistent indection — usially from renal caleuli, ¢hronic bac-
5§ H It J:l (ERLL R | LEs, O & sLrvacinnn :ull. AR |1'|'|'.|1:i' 'I.h.l l“l’!x:ll = 1mll_‘ri.l

AGE ALERT
A il person ages, progressive weakening of bladder
isches many resall in incomplete bladder empiy-

and- chironic urine relention =— Gwetors tht
preddispose the older person w Badder infeotions.

Pathophysiology

Infecnon results from a breakdown in loeal defense mechis
s i the bludder than allow bacieria wo invaede the bladder

et due
Fiee Doscal elefemses wre o |i:||:|:|.|;l'l'|. Dicue teerin
guickly groses i presenn,

Mormally, o small amount of urine remains in e hladder
alter empiving withow incident JF the namral defenses are
the urine is more alkanine, bacieria is

allawsedl 1o germinae,
Angther defense isthe unidivectional fow of the arine, 1f
the uninme flow is decrensed. o canbeter or other instrmmenianion
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is dnsericd, or post sexual intereourse; hagteria “ﬂ\'f-'b
readily into the bindder. Without the naral defense mecha
nizms, bacteria can flourish resulting in a local infection.

CE}M PLICATIONS

U Clironic UTIs
# Damage o thie urinary wact lining

= Infcction of adjaceni organs such as l!'l.ﬂ Hﬁ'
nevs {prelonephits)
Signs and Symptoms

*  Urgency, Irequency. and dysuria

LI MM PS O SPEISIS ol the hladder

®  Jrching and feeling of wirmith or burming during rination
®  Nocluria

& LIretlus ‘harge in males

* Hemouria

®  Fever and chills

o Ohiheer common features:

*  malaise

& pausen and vomiting

s Jow hack |:r,|i||. and Mank FJ..!:i:II

# abdominal pain and widerness over the bladder e

Diagnostic Test Results

*  Microscopic urinalysis is positive for [V uriaL, B ecamaL iy, or

& Bacterial count in cleanscatch midsiream urine Epi'cimﬁh
reveals more than 100,000 bacteris per milliliter |

o Sensitivity testing determines the appropriate therip
antimicrobial agent.

#  Blood test or stined smear of the discharge rules Wlm A
ally transmitted disease, .

* Voiding c:ﬁmnlt:crﬂgmplly Or excretary ltl'ﬂﬂﬁllﬂ‘lﬁ' dﬂﬂﬂ;\
congenital anomalics that predispose the patient o recurs
rent L s

bacreriuria:

Treatmeant

*  Appropriate antimicrobials
e Single-dose |11r_|.1pn.' with triimethoprim and sulfiumethos-
azale for 3 e 5 days or nitrafirantoin fior 7 days iy be
elfective in women with acute noncomplicated UL
= [ urine is not sterile alter 3 days: i
®  hacterial resistance likely
*  pse ol adiflerent ammimicrobial necessary
= Stz bathis or warm compresses
®  Jnereased (huid inmke ’
Phenaropyridine hyidrochloride (Pyridiom) — a Hﬁi‘lﬂ-&
analgesic

Recurrant Infections

# Infected renal calenli, chronic prostatitis, or struch
abnormality — possible surgery

*  Prostatitis — long-term antibiotic therapy .

& In absence af predisposing conditions — Imlmcrm;h
dhose antibiotic iherapy




CHARACTERISTIC CHANGES IN CYSTITIS

Biadder
Cysliles -

Urathen —

Bladder wall — Endoscopic view

3 CLINICALTIP
|| ROUTES OF INFECTION IN THE URINARY TRACT

1. Ascending from
bladder 1o kidmey
(refiux)

2, Ascending lnom
urathra 1o
bladder

3. Descanding from

4, From rectum,
cenvid, or
prostate 1o
bladdar

5. From bowal 1o
bladdar
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GLOMERULONEPHRI

lomernlonephritis iz a bileral mfammation of the

glomeruli, commonly following a sirepiococeal infection.
Acute glomerulonephritis i also called aoute poststrtododcal
glomerridonefliniis,

AGE ALERT

Alihough the incidence e ol acue glomerulo-
neplinitis has been on the decline for the past few
dlecaddes in miost :]t-l.vl:h.li:lwl conmiries, aoute glo-
crulonephitis is most commmon in hovs ages 3w
7 bt can oceur at any age. Rapidly progressive glo-

merttonephtis most commonly ocours beiween
ages Sl and 60, Up oo 93% of children and 70% of
sudueles recover Tully,
ta chromic reoal Bailure within months,

Elderly patients may progress

Rapidly progressive glomerulonephritis — also called sul-
dcute, crescentic, or exiracapillary glomerulonephrins — m
11q' i{ti“p::l]lil‘ OF Associnted with o F:|||::||i Era e p_h IFLtL'J'IIl:]T elns-
ulonephtis

Chronic glomerulonephriis is a slowly progressive disease
characterized by inflammation, sclerosis, scarring, and, event-
ally, renal failure. It usually remains undetected until the pro-
gressive (rreversible) pliase,

'\-‘

o such as poststreproccccal glon

auses

Streptococcal infection of the respiratory trace (1 1o 3 weeks
prior)
ogglobiain A |L;']r||.r| |]»'.|II:|1. {Berger’s discasc)

e

Lipoid nephross

Membranoproliferative glomerulonephritis

* Membranogs glomernlopathy

*  Focal glomerulosclerosis

*  Rapidly progressive glomerulone phritis and postsireplococ-
cal glommerulonephits

* Svstemic lupus ervibematosus and Cosd pastiure’s syndrome

# Hemolve uneme svocke RTEITS

Pathophysiclogy

In nearly all pypes of glomeralonephrits, the epithelial or
polocyie Tyer of the glomeralar membrane is damaged.
Acute poststrepiococcal glomerulonephrits resulis from
the entrapment and collection of antigen-anibody compleses,
abso koo as imoine compleses, in e glomerular capillary
e branes, after infection witli i gronp A basta-hiemolveis e
tecoccus. The sotigens, which are endogenous or exogemons,
stimulkate the formation of antibodies, which o inmane
complexes, Ciranlating immune complexes becone Indged in
the glomerular capallaries, The severin of glomerala fl;;u:ilm'
and comseeuent venal insulficienc
bser, boscataon {Foecal oo dillfise), o
ol immune: complexes, The de

related s the size, nim-
on of ex posure, and vpe
e GFR Jeads to '-I.i.'lln'..IlI"H
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)
the renin-aldosterone system, causing salt and watcr reteniion.
The consequence of this action is e el hﬂiﬂ'!ﬂ“}?ﬂ

hallmeark signs and svmproms of glomerulonephrits.
In the glomerular cipil

swall, immane complexes activate
Biochemieal mediators of inllammation — complenent, h'-l_"
koovies, and Alvin, Activated complement atlracts neutrophils
and monoovies, which release lsosomal enzymes dhat dam
age the cell walls and cawse @ proliferation of the extracellilse
matrix, affecting glomerular blood (low. Thiose cvents inerease
membrane permeabilitg whicl causes a loss of negative chiarge
across the glomerular membrane and enhanced protein filta:
ton. Membrane damage alsa leads o platelet aggregation, sl
platelet degrapulaion releases substances that ingrese EI'D‘
merubar permeabilin

Protein molecules and RBCS can now pass intde the urne,
resulting in peoteinuri or enaei Activation ol e coague
lation system leads to Hhrin deposits in Bowman's space, The
result is formation of crescent-shaped Tabesencd cells ol el L
ished repal blood few and GFER. The presence ol crescents
significs severe. olwen imeversible Eacliey dlammiee. Clomerular
Blecding acidifies the urine and thereby irnsforms lientoght
wine withaout s

bhin to methemopl i the vesult i hrown

COMPLICATIONS

#  Endstage renal ilure
& Cardiac hyperiroply

e Fleart Ealure

Signs and Symptoms

Dieerensed urialiomn: \rll.lll:].' or colleccolored urne

Sudden onset of hematuin and proteinuria

# Shortness of breath, dyspnen, orthopnes, and bilssike
crackles

# Periorbital and peripheral edema

Mildl 1o severe vperiension

Diagnostic Test Results

e Blood studics roveal clevated bload urea nitrogen antdiore:
atinine levels, decreased serum prowin leviels, dm:r_-:mﬂ-
hemoglobin, clevied antistreplolysing titers in 80% of
patienis, elevaed streplozyme (a hemagghutination st that
deteets amibodies w several sireprococeal antigens) and’
anti-DNase B (a test o determine 2 previous mfection of
group A berchiemalytic streprococous) titers, and low seru
complement levels indicate recent streptococcal infection.

*  Urinalysis reveals BRBCs, white blood cells, mxed Eﬂltﬁi‘_ﬂ_-ﬂﬁg
.|||:|l:l1nl:g:i|t. T

= Throa culiure detecs group A ben-hemolytic sireplococeiis.

# RUB X-ray shows biliueral kidney enlargement (aoute
glomerulonepliritis). B

*  Renal biopsy confivms the dingnosis or asseases mm!liﬁﬂf

Treatment

= Treatment for primary disease and antibiotics for infeetior
& Peod vest o reduce meabolic demanids
f



Fluicl and dietary sodinm restriction and correction of elec * in rapidly progressive glomerulonepliritis, plast
1o suppress rebound antibody production, “?&E‘:’“
+prodaihly =

traalyie imbalances

Loop diuretics for extragcellular fluid overload hined with corticosteroids and cyclophosphamine
Vasodilators for hyperiension = In chronic glo “'Lf-“"“lmltph;hiv. dialysia or ki
Corticosteroids w decrease antibody synihiesis aned suppress rransplantition i idney

A Loy PCR s

IMMUNE COMPLEX DEPOSITS ON GLOMERULUS
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HYDRONEPHROSIS

Hjﬂmmp]'lrmin i am abnormal dilaion of the renal pel-
vis andd the calyees of one or both kidneys, caused by an
obstruction of urine flow distal to the renal pelvis in the genito-
urinary tract. Although partial absuuction and hyvdranephro-
sis may not produce svmptoms initially, the pressuce built up
Behind the area of obsionction eventually resulis in symplom-
atie renal dysfunction.

AGE ALERT

Hydronephrosis is a normal linding in preg
women and may be detected by prenaal ulira-
sound. The dilition of the ureters o renal pelvis
should vesobee between 6 and 12 wecks posipar-
ium: however, if posinatal, follow-up is eridcal.

Causes

*  Ootructive sropathy
& Alast conmuon:
*  benign prostatic hvperplasia
& wrethral sirictures
*  calculi (most common in acduls) .
— LI.'1J"I1|I|IIIIII!II:
® srnictures or stenosis of the ureter or bEadder outler
tmare comman in chilldren
*  congenital abnormalities (more commion in childven)
* imuma
. It'!lql|aL'tJ"Iu||.r.'.|| (51 in'h:in:' FUIHOES
*  blood clox

* nearogenic bladder,

Pathophysiology

IV ebetruction of the Mow of ueine s in the urethra or blad-
der. hyvidronephrosis is wsually bilaerals if obstrugtion isina
urelaer, urLl:-' one kidney s allecied. Obstructions distal 1o the
Bladder cause the bllder o dilate and act as a buller zonc,
debiying balronephrosis, Total obsiruction of urine low with
dilation of the collecting svstem quickly lescds o0 decreasse in
glomerular Ghiration function. wbalar function; and renal
Bload How. Ultimanely, the marked decline in the kidney fone-
L cases comiphele cortical arophy and cessstion of glomer-
ular il

B

theann.

e hvdroncphrosis. when the obsirnction is cleared
el urine flow is restored, e decreised GFR and wibular dys-
Tamction persist for weeks, When the obsoruction ocearred over
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a short time span, the functions of the kidneys are. EVEROEL
restored. In more chronic obstnsctions, irreversible damage:
has been seen.

COMPLICATIONS
e Pvelonephintis
= Paralytic ilcus
& Renal Gilure

Signs and Symptoms

Clinical features of hyvdroneplirosis vaey witli Ure cause of the
obstrue thon,

*  No symproms or mild pain and stightly decreased urinary
o

®  Severe, colicky remal puin or dull fank painghat may radiite
to the groin 2

& Gross urinary abnormalities, such a8 hemanri, p}'lll'ii'-"-.ﬁ‘*‘
wria, altermating oliguda and polvieri.or complete anm

&  Nausea, vomiting, sbdoming fulliess, pain o rination.
dribbling, and hesicincy

Diagnostic Test Hesults

& Renal funcion blood sudies are abnormal. e
= Urine studies confirm the inability 1o concenirate wrinc,
decreased GFR, and prariaif infection is present. "
2 Excretory uwrography, rewrograde pyelography, and renal
ulurasound comfirm the diagrosis.

& LV, urogram deteos the sive of obsicuctiol.

= Nephrogram shows deliyved appearance time,
Radionuclide scan shows the site of ebsiraction.

Treatment

¢  Urcteral stent or nephrostomy e
= Surgical removal of the obsiruction:
® dilation for siicture of the urethra
& prostatcotomy for benign prosutic hyperplasia. )
o With venal damage: diet low in protein, mdillll‘l.-ﬂ-'llli_'lflb'@-
sitm 1o slow progression before surgery ) A
L ilu,'rl:w:l':ll;lli._- obstructions: dcmnqn'cﬁioll sl dmi"’EFﬂJ:
kidney through wemporary or permanent Iitphmswm}"'w
in the renal pelhas
= Concurrent infection: apprapriate antibioic therpm:




RENAL DAMAGE IN HYDRONEPHROSIS

Diiatad calpces

| Abrcphied ¢

Alrapheid paiala

Duated peivis

CITTES

| and tubies =——

Cross section of kidney

Hydronephrotic kidney
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NEUROGENIC Bi.Ann'f -

e

NL‘ng!rnit’ bladder is any wpe of badder dysfunciion
cansed by an interruption of normal Dladder innerva-
tion by the nervous system. I can e hyvperreflexic (hyper-
tomic, spastic, of automaticed or (laceul (hvpotonic, atonic, or
AULONOTOS),

Causes

Oinee thought o result primarily from spinal cord injury: mow
appears o stem from several underlving conditions:

® cerebral disorders. such as stroke, brain wmor, Parkinson™s
disease, multiple sclervosis, dementia, and incontinence
associated with aping

* spanal cord discase or wa
arachnodiditis

# disorders of perpheral inneration, including autonomie
neuropathies resulting from endocrine disturbances such as
diaberes mellits

= metbolic disturbances such as hvpothyroidism
acute inflammatory demyvelinating diseases such as Guoillain-
Barre syndrome

®  heavy inetal lilkit'il:\'

* ghiranic alcoholisin

* collagen diseases such as systemie Iu|;||:|\ 4_'|':r||“_-|11.'|_|_n_n.|_|_-;

»  yascular diseases such as atherosclerosis

= distant effects of cennin cancers sich as primary oot cell cor-

ma, such as spinal stenosis ar

cirorma of the lung
- r'-'. I'rll"\ EOsler
* sacral agenesis,

Pathophysiology

Bladder funeuion is contolled by the beain and amomatic, In
the brain stem. the pons ared, the Iil:-lllil11‘ miciriion cen-
wer (PMEG coondinarcs through receprors in the bladder the
urethral sploncier relaxation and conteaction of the detrasar
muscle. The receptors in the bladder signal w the brain when
vording is necesary s the bladder sirciches, When a disiup-
tion of the brain stem or spinal cord oconrs, the Bladder no
lenger veceives ssignal when to void inea soci acceplable
time or plice, resulting in incontinence.

Lesions of the brains in the pons arca couses complewe dys-
lnction of the PMC ssiem, causing complens loss of control-
ling urination. The bladder is then controlled by the voiding
reflex foumd in the lower spanal cord, This loss canses overflow
icontinenoe and dribbling of urine,

An U Rer Iator e lesion Gt or above T12) eauses
spastic nenrogenic bliadier, with spontancous contraciion of
the detrsor muscles, increased inavesical voiding pressure,
Bliadder wall |l'!-'I}1:|'l1¢?|1]I!-' with 1 abeculation, amd nrinmg
sphincier spasms, The patient may experience incomplete
empivinegs aned Toss of volunizry control of voiding. Urine reten-
tom can also leadd o UTTE

A lower motor metron lesion (an or below 52 10 540 allocts
the spinal reflex than comrols miciriion. The resaltis o (lae-
cidl nenrogenic bladder with decreased intravesical s,
inereased Bladder capacity and residual urine retention, and
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poor detrusor contraction. The bladeder may notem
neaush, The patient experiences loss ol voluntary an :
tary contral of urination. Lower molor neusan . hﬂl}lﬂ!"&ih-
averilow incontinence. When scl:'lﬁl‘:u'ﬂﬂtil‘ﬂﬂﬂ'mmmm
the patient cannot pereeive the need to void.

The lack of biadder contral causes urne mlﬂﬂﬁﬂﬁp‘i"ﬁ"
contributes o renal calculi and infection, IEnot pl‘ﬂHlFl diag-
nosed and treated, neorogenie badder can Tesinel :nﬂi&ﬂ!‘lm

ration of renal Tunction.

COMPLICATIONS

= Jncontinence

= Besicligl uripne reten don

S
& Ciletilus fovmation

o Kerusl Fanlary

Signs and Symptoms
General

= Some degrec ol inconinence

#  Interruption or changes in initiation of miclurtion
#  loahility w compleeh cmpry the hladder

® History of [requent LTS

= Vesicourcieral rellux

*  Hydroureteral nephrosis

Spastic Neurogenic Bladder

*  Invaluntary or [requent scanty urination witheut a feeling
of Bladder fullnes

& Increwscd anal sphincter wne

s Inereased tactile stimulmion of the abdomen,

penitalia possibly precipitating voiding

Flaccid Neurogenic Bladder

& Owverllow moontinence

¢ Diminished anal sphincter one |

= Greatly distended bladder (evident on Fﬂpﬂ
ston ) bt with the patient possibly not mpel‘imaﬁg
ing of bladder fullness because of sensory impair)

Diagnostic Test Results

®  Urollow shows diminished o impaired fow.

@ Cystomeiry evaluates the bladder's nerve su
musele wne, and intravesical pressures durin
ing aned comtraction.

= Urethral pressure profile determiings urel
examining urethral length and outlet pressir

= Sphincier eleciromyography corvelates the
funetion of the external sphincier with
tion during bladder Glling and contme
wiell the Bladder and urinary spl

# Vlctcn url::l:lwmlmc slml:u o



Treatment

|l*_.'-1llm'!1l. goals: maintain the integrity of the upper
Hrinary tract, control infection, and prevent urinary
incontinence throngh evacuation of the hladder, drug
therapy. surgery, or, less often, nerve blocks and eleetrical
stimulbition

Bladder evacuation technigues, such as Gredé's method,
Vakalvi's maneover, and intermittent self-catheterization

* Bethanechol or phenosybensamine 1o promete bladder |

emprying: propantheline, memﬁnlhtﬁnr.'ﬂax‘m.twﬁt’ﬁlﬁ-
mine, imipramine, or pseadoephedrine to aid uﬂnﬁw
Botulinum toxin injeciion

When conservative reatment fails, sungery o correet sire-
sl impairment: transurcthral resection of the bfal:tty:r
neck, urethral dilation, external wlum:lmmlmr. o urinary
diversion procedures: if permanent incontimence follows sur-
gery, possible implanaion of an artificial urinary :pﬁmmr

LOOKING AT NEUROGENIC BLADDER

Fumdus of
bladdear
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POLYCYSTIC KIDNEY DISEA

?J!"‘:F“li’-' Kidney disease is an autosomal dominant inhier

ited disorder characterized by muliiple, bilateral, grapelike
clusters of Muid-Rlled cvsis thn enlarge the kidneys, compress-
ing and evenmally replacing unctioming renal tssue, The dis-
ease affect= males and females equally and appears indistinet
imfaniile and aduli-onset forms. The adult form, autesomal
dominant polveysiic kidney discase. occurs in nearly 1 in 1,000
persons and accounts for about 6% 1o 10% of |:II1‘.|I~.<I'.|:.:|:-' renal
dizease in thic United Suies. Autosomal recessive polvevsiic
kidney disease oceurs in 1 in 10,000 w0 1 in- 40,000 lve birts,
Renal deterdoration is more gradwal in aduls than infants, b
in both age-groups. the disease progresses relentbessly wo fual
LIrCmaa,

e form of pobvovsiie Kidney dis-
or early neonaal death due
poplasia. The adult form has
wlions onsel. It wsually becomes obvious
3 and 30 rarely, iU remains asymp-
patient is in his 60

tomes ol renal insufficiency appear.
p. polvesstic disease usually is
i receives dindsis

ait {adult vpe); dhree genetic vari-

tile tvped

Girosshe enlurged kidnevs are eaused by :|:|:||:|]1||}|1' \E:huric:ql CVEIS,

i s to centimeters In diameter than contain senw-
colored or her rhagic (. The ovsts are disiribuned evenly
throwghowt the cortes and medulla The cvssomav also be
foanid m the liver and \F:-Ert'::. ”t]wl.lﬂinlir |;||::|I:r|:r-: ol reral
adenomas are common; Remal parenchyma may have var ving
degrees of mibular arophy: intersoitial Glwosis, and nephire.
sclerosis, The ovsts canse elongation of the E:u.'!'ri:u.. ”illk‘li'iﬂg
of the cahves, and indenmtions in the kidoes, The eclls e
cause the ovst are mutuated and continue o proliferne, resulie
g in 4 progressive discase (it Continies 0 Juwe more cvis,
Ahh:n':gh the |1|.'1:|h|'uln ANG fas hi.gl'lil'i.l::ll:llh' allected, between
15 and 5% only, the kidoeys veomin dvsfunctional due 1o the
changes elicited by the evsis: inclmding mabale base membrne
thickening, and mew vacularizatian,

Accompanying hepatic fibrosis and imtaheparic bile duct
aborm s B Catise |-'Il.ll1.:l| hvpericnsion l Bleccling
yarices: Inomost cases, about 1 vears aller sympioms ApH L
merg-:&i'iw compression of kidoey structures by the enfanging
s catrses renal Gilure.

litne
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Cysts also form on the liver, spleen, panch
Intracranial ancurysms, colonic dhtrlﬂcul?. i
profapse also ocour

COMPLICATIONS
T Neanates
* Renal faillore

\/

& Heart filune

T Aelailin

& Hemstures v

= Reroperioneal bleeding from eystrngt “-;t :

»  Proleinuria AT

o Ahdominal and fank pain from m@'
clos o calenli

*  Aivral valve profapee

& Colonie diverticuli

= Spbarachnoid hemorrhge

Signs and Symptoms

In Meonates

* - Poter Ficies — pronounced epicantiiic I’akk:_p‘ﬂiu!tﬁ:m
small chin foppy, low-sct cars e
* Huge, bilateral, svimnietrical miasses on thie flanks thatans

tense and can't e tran nateel
clisiress, heart fail

. R:igll* of 1vs|:ir.n1_u|.‘1_\.'
wremiaand renal fai

In Adulis

#  Hyperiension

*  Headache

* Lumbar prin

*  Widening abdominal girt

#* Swollen or tender abdomen, worsened by e
relieved by hving down

* Grosaly enlirged kidnevs on palpation

Diagnostic Test Results

*  Excrerory or rerrograde urography shows enlas
with elongation of the pelds, fatening of the
indlenutions in the Kidney cansee by oyt

*  Excretory urography of the neonate shows po
of contrast medinm, J '

*  Ulrasonography. womography, and radisisote)
Eidmey enlirgement and cvsis; womograp
tmography, and magneric resona
ple arcis of ovstic diamage.

# Urinalysis detects hematurin, bagierduri,

= Creatinine clearanee tests show renal
fi il




Treatment

Annbiotics for milecuons
Aialgesics for abdominal pain
Adeguate hvdration e maintain (uid balance

Antibwvperiensives and divretics 1o control blood pressure
Chonges i it anud exercise (no Conpigt sporis 1o protect

thie: Kiclnay)

* Surgical drainage of cysiic abseess or retroperitoneal
hleeding _

& Nephrectomy not recommended (polvesstie kidney disease
occurs hiluerally, and infection could recur in the remain=
ing kicnevh

* Dialysis or kidney transplantation for progressive renal
failure

POLYCYSTIC KIDNEY

Cross section

Fenal pehis
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PYELONEPHRITIS

cute pyelonephritis (also Enown as acefe infectioe Ik

frntecdtitinl nophratis) is o sudden inflammation cinsed
by bacterial infection: it primarily affects the imersitial
area and the renal pelvis or, less ofien, the renal wbules.
Prelonephritis is one of the most common renal diseases.
Symptoms charactenistically develop rapidly over o few hours
or davs and may disappear within dovs, even withowt ireat-
ment. However, residual bacterial infection is likelv and mav
canse sympioms e reeur eer With wreietment and continmed
follovw-up cire. the prognosis is good and extensive permae-
nent damage is sire.

Causes

Acute prelonephrits resulis from bacterial infection of the
Kidnevs, Infecting bacteria usually are normal intestinal and
fecal Nora that grow readily in urine. The most commaon
causative organism is B coli;, bul Proteis o Preicdomonias spe-
CHErs, ‘lr.'JIrJ.i.-_u'.-.l.w.nr.u marrens, o1 Enlerococci j.-]ﬂ'ﬂ;_-; {Formerly
Sirepiococos fecalin) may also canse this infection,

CLINICAL TIP
Emphsemarous pyelonephritis is an uncommon
disorder seen in patients with diabetes or those
g wh are imminnog I oarmnisascl, 1S gonnesecl h'!.';1 Hilse
farming organism such as £ eoff, which prodices
gis that forms in the renal parenchving or perire-

mal spesce. This lifeahreatening condition rerjuires
igEressive i edical management or nephircoomy.

CLINICAL TIP

Prelonephiins coours more commmonly in females,
probably becavse bacteria reach the bladder
mire casilv thirough the shore female uredea; the
UTINATY s isin close proximin o e vagina
aned the secoum, md women Bek e male’s anti-
bawcterial prosiatic seeretions,

Pathophysiology

Typically, the ilection spreads o the bladder w the ureiers
then o the Kichieys, as in vesicourecieral reflux, Vesicoureseral
vl miy et from: congenitl wenkness an the junction of
thie areter s the bliecder, Bacteria rellased vo bntearen=d lisaes
i ereabe colonies af infection within 24 w0 A58 hours. Infection
iy also vesult froam instoumenttion (sueh as catheterization,
cvstoscOopy, OF wrologic surgery), o hematogenic infection (as in
sepaicenia or endocirditis), or posibly Banplatic infection.

Pyoclonephritis mav alw resoln from an inali v o ety the
bikagleler (for example, fraitients waily |:|.-u|::.|{q_-“§1_' lilacleler),
UFITRAT Y 31a08F8, o0 rEnary ahstruetion due 1o WIS, SINCIres,
of beibgn prosuitic hyvpeiplas,

COMPLICATIONS

*  Chronic prelanepliris
= Acute renal
* Sipsis
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Signs and Symptoms

Urgency, reguency, and nociunia

Burning during urination aod dysuria

Hematuria, nsually microscopic but may b Eﬂiﬂ

Cloniedy prine and ammonialibe or fishiy lor

Fever of 102°F (38.5°0C) o higher ancd slmkhg !'h'u,}’
Costovertehral angle pain/flank pain {nnikateral bur 'i""-
comfort in both)

Wanseq and vomiting

Anorexia

GCeeneral fatiguog:

AGE ALE HT

Elderly patients may exhibin GI or Pﬂlmlﬂ y
symproms rather thin the usual fichrile 1 4
o prvclonephris,

In children sounger thin age 2, I'éﬁﬁ'i‘ﬁl'ﬂ"
tll.l!l!.‘ J||::||'|s:|:|1.':ll1l abeloamminal mﬂb«!ﬂmﬁﬂ
Failure 1o thrive may be the onke ﬂ:g'l'ﬁ il
prelonephiitis |

Diagnostic Test Results

Ulrine sediment reveals the presenoe al"l:ukﬂ]m;&

o
clumps, and in casts and, possibly, a few RBOGs.

& Urine culiure reveals more than OO, organiss
Ui y

® Urinalysis reveals low specific grwity and osmo A
reinria, gheosari, and ketonuria.

*  Urine pH testing shows a slightly alk.ﬂ.lmc pH:

= Computed wmography scan of the kidoogs, 1
bladder reveals caleali, tumors, or eysts in el
the urinary wack.

= Excretory uragraphy shows asymmeirical kidneys.

Treatment

B
Antibiolic therapy appropriate to the _specific

organism alter identification by urine cultur

stuelies:

#  Enferococcns — ampicilling

¢ Staplyfocorcus — penicillin G il resistance
synthetic penicilling such as maleilling or i ceph

8B efi — sullisoxneole, nalidixie acid, and nitro

*  Mrotens — ampicilling sullisoxaeole, na.!l_ I:% .P-
cephalosporin

®  Pendmmonas — gentamicing whimumyein, ang

= Not idenified — Broad-spectrum angibiolic,
cillin o cephalexin

*  Pregnancy or renal inzsufficiency — anti
canonsly

Follow=up

#  Unne culiure repeated | week after d.ﬂ.lﬂ';

then pericdically for the nexe year



Infection from Obstruction or Vesicoureteral Reflusx Patients at High Risk for Recurring Unnary Tract and Kidney

et : Infections
*  Anubionics i::muh!r less e=fTective 2

® Surgery o relieve the ohstructiion or corveat the anomaly s Profonged use of an indwelling catheter or maintenanece

antibiotie therapy
*  Long-term follow-up w prevent chronic pyelonepliritis

PHASES OF PYELONEPHRITIS

3. End phase

Atrophied

Acute pyelonephritis
and progressive scarming
from repeated infection

2, Progressive phase

Fazal
parenchyma
RCArTING

1. Early phase
(edematous)

Chapter 15 = Renal Disorders

395




RENAL CALCULI

R 1 ealculi. or stones (pephrolithiasis), con foom hvpercalei ol stone formation, I addiion, ]IYPGWHT'
where in thie urinary wact, although they most commonly rofdism, renal wibulae acidosis, and excessive intake ol vitamin £
develop on the renal pelves or cabvees. They may vary i siee ar dictary ealcium may predispose & person to renal caleli.

andd mav be single or muliiple. Struvite (magnesium, sunmonivm, and phosphite) sones
are olten precipiaied by an infection. particularly with
AGE ALERT Prendmnnnas or Padens species. These urea-splilling orgnisms

Renal caleuli are more common in men than in ANC MOFe COmmaon in women. Suavite ca can destroy renal

winen

i rarelv occar i chifdren. Caleinm prrenchvi.
stones gencrally ocour in men between the ages

of 35 1o 45 vears old with a familial history of T __-' j COMPLICATIONS

stoate Tormsiion. | L I'l'!.'(ll':rlll']ﬂ:l I%E%

& Damage o ronal parciic Tivana

Causes
Exa nEe unknown
B e o Signs and Symptom:

& Severe pain caused by inflammation, stretching, and spasm
of ureteral obsiruciion
& Mansea and vomiting

*  Dehvelration
* Infection
Changes in unne pH (calcium carbonate stones, high pk;

e = I I |1 L Fi'l.i'r iII:HI. t'lt‘l“'\ rl m illl.!'i |.t|.“|
| [ 21 -5 5 _ :
e s S : S 3 = Hematwra when calenli abrade a areter
¢ Clbstruction o urine flow leading 1o siasis in the urinary &N Aominal dlis F
tract ; : s .
2 & Anuria from bilaeral obstretion or obstruction of only

* Jmmohal

ion caesinnge haone r:';l.ls:wrpli

1]

* AMetabolic icwors, such as hyvperparmbyvroidism, renal
mblar acidosis, elevaed orie aeid, and defectve oxslate
muetaholism

Kiclney

Diagnostic Test Results

* Detary faciors such as inereased intke of calciom or of & RLUB rocliopg ll|'!l!l1_-' shiones nost rereal caleuli, 3
vsalne=rich foods ® Excretory wrography confirms the dingnosis and deter-
* Rirnal discise mines the size and location of caleuli.

' chinges as
iolucent el

#  Radney ultrasonography detects such obstry
Pathophysiology unilateral or bilueral hvdronephrosis and

: 3 culi not seen on KURB radiceraphy,
Calenli form when substances thatare normally dissolved in the . g It I ; TR
. x Ny Irine culivre shiows pyuria.
urinee, such as calcivm ox loaphine, e : s : : I e
i“ v:":iv:l.lllui-llm'ml & A Lhhour urine collection determines levels of calinm oxie
i i ; : i late, phosphorns, and uric acid excretion.
subsiandes conceniiie i unne when urine ow is decreased. : : 1
: f ; = Caleolus anabysis determines minersal content.
Stones lorm aroud @ nucleis o iddios i the :1p|_r|'u!;|n;|,|_|,: s ﬂd' e e IL vale diagn o
A L x L ST (4] al al [ 4 oL
cinviromnent A stone-lorming sulstance (calcium ox i i o I (i
F ¥ = wyperparathyroscism,
e a '.l|'|::|ru|'.'|!1.'.. AL IS, A nIn, ]h AL - 5 i
e Lo & ! ; P * Blood protein levels determine the level of free ealeium
x i lssuimel o protein.

ate and calci

e, Diehvalvation mmay bead v renal calce

e, cal-
LLC, LAERE 1 ||1.

s orvstel aha Deconmes trapped i the urinary
tract, wherne it atiracts ol The ure-
nnly T the obsiroetion, resoli i high
e sannration of the eostal-forming substances, which contin-
e e |.11u'h'r|1 il thie stodie, encounges 1'|':n1.'i| Tagmatiosis. il & Flengd miake greater than 3 L/d [rromaele |l}t1mli0‘1'|-
resulis i stome grosth, Thae ph af e illeeis e sol [ = Antimicrobial agenis; vy with the culired organisim i
of many stocne-f b ool cotleinm os- o Moarcoticamalgesics or nonsieroidal w i-inil::lmnw.l:m'.}'ﬂ'l'i‘l-gg_-
I vl eastine stones is indeper Mg stoes ® Diurctics 1o prevent urinary stasis and further ciloulus for-
are caleinm o of cncalate wnd pliosg icles 1o decrense calcium exeretion

Stomes oy for tubules, calvees, renal = Acetohyvdrosamic acid o suppress caloulus formation when
prelves, wrester, or Tndaacl e less ihau & infection is present
Cystoscopy and manipuliion of caleulus 10 remave stofes
teny bgre (o0 noural passiage
g stane, * Percuiamcaous nlissonic lithotripsy, and ¢xtmi:n-'rpﬂ:ﬁ=&]>

(8] :i.'q'al.l-'\ Rer foan LA R 1S

ters subiseoque
Treatment

I;ug \uh\r;uu =x, Far

or a comlana
the pagsill
Mg

e, i il

COPATe Lo gron
FR T

ihe pehis, extending o ihe calvees, fon

amd ultimately resuliing in renal Erilure i not surgie simved. shock wave linhotipsy or liser therapy to shatier tie cilo-
2 g x - Wy i

i stones are the smollest. Although S0 are dio- Tuns ke I ents [or removal by suction or naturl passige

« they fregquently socor i patients witl lyperuicosuria *  Surgieal vemoval of cystine calenli or lrge stones T

Prodonged snumaoly

o can lewd i Bone o

[FHITIR * PMlacement of urinary diversion around the stone
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Type-Spacific Treatment *  Oualare-binding cholestramine
; ) 5 = Allopurinol for uric agid cateuli
* Low-calciom diet (now evidence siys low-protein - and lows * Daily small dases of ascorbic agid RS e
sodlivm may e more benefcl) ] -

TYPES OF RENAL CALCULI

Uric acid stones

Ammoniomagnesium phosphate
[struvite) stones

Slight renal edema

L
"
Slone homming in |
calys E
|
Lange “staghom”™
Calcium stones Wm:l:;
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RENAL CANCER

cnal cancer (nephrocarcinoma, renal cell carcinoma,

hvpernephrong, or ©
older aduless Althowgh the incidence of this malignancy is ris-
mg, it accounts for only abou 2% of all adult cancers: Most
renal innors are metastases from primary cancer sites. Renal
prebvic mmors and Wilms" wimor oceur praimarily in children,
Kidney mumors are Lige, hem, nodular, encapsulaed. umili-
cral, and soliary: thev're clissified histologically as clear cell,
granular, or spindle-cell wmors,

ATwile s TR TS '||.\.H'.||F5.' OOC s T

Causos
I'r‘llll'-“"l' SRLESC kl'l‘ AT
Pradisposing Factors

*  Tobicoo use

*  Emdaronmential ioxins {cadmiom, herbicides, uichloroetivlend)
*  Analgesic
*  Advameing age
o ONesiny

Crenietics

AGE ALERT

Renal cancer is more compon in men thai in
'\l woanen:and peaks inncidence hetween ages. 51
& and 70, Renal cancer is very nnco
ple vnder thie age of 45.

[TV TR TS

Pathophysiology

Remal cancers arise from wibuabar epitheliom and can oceur
anvwhere in the Kidnes. The cells of the l:i1’|l!|1.'_'!.' "I:""'”'H"' e
o e catalvsy, such as iohacco stking o acvances age, resuli-
g in the mutated cell 1o be cancerou m the kidneys, the
tamor margins are wsually clearly dei sl e tumiers ean
melede areas of ischemin, necrosis, and focal |:1:|||-_'..|.|'I|'.|.gq.~_
Tumor cells vy from well differentiaied 1o very anaplastic,
The Tocus ol rescarch is concenirting on understanding the
role ol sprecilic genes o the change from normal cells v renal
cell Carcimom.

COMPLICATIONS
* Hemerrhage
*  Alenstises v the |||I|j.;5. |J|:|i|:|. illlll. |'i'|.'r1
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Signs and Symptoms
Classic Clinical Triad

*  Hemawria — microscopic or gross; nuy be imtermitient

stigmests spread o renal pelvis :

Pain — constant abdominal or fank pam {ma b d“m' if
cameer causes Bleeding or Blood clots, aoute and colicky

* Palpable mass — gencrally smeoth, e, and nantender

& Al three [rreseng i ondy abwoae 100G :Jfl}ﬂlil.'l:l-l-*

Other Signs

*  Fever

& Hyperwension

*  Rapidly progressing hypercalceimi

& Ulrine reteniion s edema i the |1'g:1

& MNawsea, vomiting, and weigli los

Diagnostic Test Results

* Computed tomography scn, LV and retrograde P-’lﬂﬂgﬂ :
s ulirsaouned, cvstoscopy (o rule oL ass00 s bladder:
cancer) andd ne |:I||r:lumn;.,r.l.plw. and renal -mgmsm]‘lhl-'
identily the presence of the mmaor and help elilferentiate it
Ironm @ vl

*  Liver function tests show increased levels of alkaline plios:
phatase, bilirubin, alanine aminotansferase, and aspariie;
aminotranslerase.

*  Prothrombin time is probonged:

= Urinalysis reveals gross o microscopic hemari,

= Complete blood count shows anemia, polyeythemi - and!
imcreased ervihrocyte sedimentaion e,

= Serum calcium bevels are elevared.

Treatment

* Partial or radical nephrectomy. with or without repicnal
hemph node dissection

* Thermal ablation for well-defined smaller wmors [I‘ﬂ'-'[_“llﬁ'
necle iopsy prupmculum’]

& High«lose radiaiion — used only if ihe cinger -spu'catﬁ lﬂ
the perinephric ve gum o the Iym ph nedes or ifthe p‘ml‘lﬂl'j"
o or metastatic sites con'tU e flly excised

= Clhemotherapy — resulis usually poor against kidney cancer

*  Biotherapy (inerferon aocd :llli:rlmtkim} — gmnnmlru.puﬂ
i achianced disease: has produced few durable remissong

*  Hormone therapy i

& Pain control {analgesics)




TWO FORMS OF RENAL CANCER

Fenad artery

Benal vain

Urgber —————
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RENAL CANCER <

enal cancer (nephrocarcinema, renal cell carcinoma.

hypernephroma, or Grawite's tmor) sy oecurs in
older adults. Although the incidence of 1his malignancy is ris-
ing, il agconnts for only abour 2% of all adeall cancers. Most
renal mmors are metastases from prinay cancer sites, Rewal
pelvic tmors and Wilms™ mor occur primaraly in children.
Ridney tuniors are Linge, e, nodolan, encapsulaed, unila-
eral, and solitry: they're elassified hisiologic Iy s clear cell,
granular, or smmtfv—ccir [T R

Causes

Primary cavse unknown

Predisposing Factors

# Tobacco use

*  Emvironmental wodns (cacbminm, herhiciches, mrichlorocthylene)
* Analgesic

= Advincing age
*  Obesim
*Lenelics

[FET

AGE ALERT

= Renal cancer i more commaon in men than in
_.';_w‘.,‘_* wonmen and peaks in ineidence between ages 50
aned T, Benal cancer is very ancommon in i
ple umder the age of 45,

Fathophysiology

Renal cancers arise from wpbuliy cpithelinm and can occnr
mvwhere in the kidoes. The eells of the kidney change due
ton i catalvst, such as whaceo smoking or ddvanced e, resulis
ing i the mutated cell o he cancerous. In the kidneys, the
mor mirgins ave wsoally cleidy defined, and the wmers s
inchade arens of ischemia, necrosis, and focal hemorrhage.
Tumor cells vy from well dillfecentiated 1o very anaplastic,
The fvcus of research is coneenating on widerstanding the
relee o speecific genes o the change rom normal cells i renal
cell carcinom:.

COMPLICATIONS
. Hl':l“i.ﬂ'lllilh"l.‘
& AMerasties 1o the Tongs, b, and Tiver

\J
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Signs and Symptoms
Classic Clinical Triad

Other Signs

* Fever

*  Hypertension

Ll Rnpi(lh‘ [ELLE I:“-'\i!l;_l‘ .I:L'FII.'I culocmia

®  Urine petention and edema o thelegs
*  Mavsesr, vomiting, aned weizhin loss

Diagnostic Test Hes

Treatment

Hematurin — microscopic or gross: may be inte
supgests spread o renal pelvis
Pain — constant abdominal or fank pain
cancer causcs Meeding or hlood clos, acat

Palpabile mass — generally smoot, o, a
Al three present in only about 10% of patients

ults

Conmputed tomogapliv scan, LY, el re ¥
phy. ultrasoundd, cystoseopn (o e oul
cancer) and nephrotomography, and fens
pdentfy the presence of the tmar 'IJldhﬂ#
from a cyst.
Liver fumction tests show increased levels of al
phatase, bilirubin, alanine aminotransfesse, and
aminotransierise,

Prothromisin time 15 prolonged. )
Urinalysis reveals gross or nli:mmﬂt'l‘pt}ﬁi {
Complete blood connt shows anemia, poly
increased erythreone sedimenpagion rae.
Serum calcium levels are clevated.

Partial ar radical m-phr-.-«;mnl}r. with or witl
11.1||p1'. node chss::cl:mn

needie hm[m pn:prun:durc} )
Higl-tlose radiation — used only i
the perinephric region or tie lmph nodes
LTOT OF Melastaic siees can't b !'uﬂ].'-ﬂﬁ
Chemotherapy = resulis usually poal
Biotherapy (interferon and intecleukin
inardvaneed disease; has pmdui:r!
Hormone therapy

Pain control (ualgesics)



TWO FORMS OF RENAL CANCER

Renad arery

Renal vein

Urizder

|
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RENOVASCULAR HYP

R{'nm‘.l*cular hyvper i i 0 rise in svstemic blood pres-
stires resulting from stenosis of the mopor renal areries oF
thesir bz s o from intrarenal atherosclerosis. Renovascular
h:.])-l.'fli. V= 1% S A R TR TR l}'f:u._' ul'm'n:n::“n’htr\_.' |l}'!:l".'1'h‘ll5i4.lll.-
The narrowing o selenosis niay be p w complene, and the
resuliing blood pressure elevation may e benign or AT
Approximately 3% o 105% of patientswith bigh blood pressone
display renovaiscular hvpertension.

AGE ALERT

Renoviscalar hypertension 15 most comiman in
persons under S0 or over age 5 In children,
il l||1"|_\. siree 1|i.'|g:||nuw:| waily ||1_.!:|-|,-|.‘l1.:|:|:.:i::|11._ IJH_':r HTL o
mre fikely to have renovascular hypernension in
voung ehildren than sysiemic hyperension.

5% of All Patients with Renovascular Hypertension

* Atherosclerosis (especially in older men)

*  Fibromuoscular diseases of the reval ar Lavers, such
ax medial Abrophsi and, les commanly intimal or subad-

disorders

ventitial ibroplasia or other congening

* Arieriiis

o vnognalios of renal arteries
* Emhalism

*  Traumi

* Tumor

® Dissecting aneuryvsm

Pathophysiology

Seepiciats aif occliision of thie fensal arlery Jut-lll:ﬁllilt!._'.“' lh:' i.'|"l_'«l:t{'l,[
kidney 1o release the engvime renin. which converis the
phisma protein angiotensinegen o angiotenzin L-As angio-
tensin 1 eircolanes thir the lungs and liver, angiotensine
conwering enevine (ACE) 1 released. ACE is the catalyst for
| e fos n 11 which causes sasoconsiric-
peased art ol aldosterone seeretion.
=i 01 divect ability w0 cause visoconsticlion citises
onn. Aneabier fnnction of angiotensin 1 is the relemse
H|".I.tl.|l:;|hll.'r1 FIbE, whiel aers on the Lii!nt'}\ Rid sl L|1|_' e absy |)—

AN
1o, in

I pressure,
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tion of sodium and water, creating resention of Muids and, sub-
seqpueently, causing hivperiension.

COMPLICATIONS
= Feart Failure
& NMyoccardial infarcion
e Siroke

e Renal Gulure

Signs and Symptoms

= Elevated syasiemic blood pressure

= Headache and ligh=headedness

= Palpitations and tachycardia

& Anxiety and menl shiggsiness

- ljl‘rll;,'ﬂﬂ“‘{‘ ti]]{‘n.l]t L& ol g In.tll.'l AL CREINEIes

= Retinopathy

= Significant complications: hoeave Eilure, myverandizl infare-

ticm, stroke, and renal Failure

Diagnostic Test Resulis

= Renal scan testing th includes administeation of an AGE
inhibitor such as eaptopril. renal angiography, and renal
ultrazound with Doppler evaluaimon shows evidence ol renal
SLCIosis,

- F.}il:'l'l,'li"j' l.lru!;ruph:r shows slow ||.|":|l:ll'u|: in one or b'-““
kielneys,

= Complete blood count reveals anemia.

®  Blood chemistries show abnormal electrolyte levels and ele-
vateel blood urea nitrogen and creatinine,

Treatment

& Syvmplomatic measures: anthypertensives, diureties, and
sodlivnm-restricied diet

= Balloon catheter renal artery dilation in selegted cases o
correct renal artery stenosis without risks and morbidite of
STEETY

o Inserton of renal artery stents
Surgery 1o restore adequate cireulation and 1o comrol
severs hyperiension or severely impairved renal function:
*  renal artery bypass, endarterectonty, and arteroplsiy
® dsoalast resort, nephrectomy,




1
Fd
&5

|

fi,

RENOVASCULAR HYPERTENSION

-+
Angiotensinogen

Angigtensin | 3 :

Mechanism of renovascular hypertension
Renal artery stenosis causes reduction of Blood fow to the kidneys.
Kidneys scorete remin in responsc,
Benin combines with :I.ltHiiJ'l{‘Hhi.rh::H!'ll in thee liver o form i.'li'l!.':i(l!l.‘ll.‘«-ili 1.

4. In the lungs. angiotensin [ releases the angiolensinconver ing ensame (ACE).
ACE agis on angiotensin | o produce angiotensin [ which isas

ASOCOISITC T

Angiatension 11 also acts on the adrenal ghnd o relesse aldosterane.
Aldosierane acts on the kidonevs 1o reabsorh sodivm and wter,
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ene i an inflammanory disease of the pilosehaceons units

{hair folliclesy, Teoccurs on areas of the body hiat hive seba-
coous ghimds, such as the fce, neck, ehiest, back, and shoulders,
sl i associated with @ high e of schum scoretion. When
sehum hlocks a hair fallicle. one of wo IS of nome dey I:,'!I::II;IK.
InantEaminarory aone, bacterial growth in the blocked follicle
leads woinflammanion and eveniual rupioce of the follicle. In
roninilammatory acne, the follicle remains dilaged by accume
f.‘l.ﬁ.‘l‘lg secretions but does ot rpaue,

AGE ALERT

Aene occurs in both males and females. Acne vul-
garis develops i 80% 1o % of adolescents o
voung adules, [hrill bemveen Ages |.":| '.|r|:|;| Iﬂ,
althouigh the lestons can appear as srly as ape §
or into the Lie 20,

Causes

*  AuliGctoral — dict ot believed 10 e 2 Gactor
Pradisnosing

*  Heredin

. .1I.:|'|1’|.I1rg|:'||'|1i|1||||:.|1||'.-:|1

® Certain drugs, including corticosteroids, cor ieotrapin,
androgens. iodides, bromides, rimethadione, phenyvioin,
isorkend, Fithium, sl halothane

Exposure 1o heavy oils, greases, s, and cosmetics

Caohadt irradizition

Hyperlimentation

TI'.JH]!].I. _\Lill |:ll'|'|||'|"|l:'ll1. LRty 'I'frt'l-\.\i”'q_'

Emetion:l stress

Hormomnal l'm'lllilfl-‘pll"l-'l.' wse (may exacerbale acne i some
WOTECT )

- & & & @

Pathophysiclogy

Anchogens stimulale selaceous ghind growil, sehim production,
and shedding of the epithelial cells than line sebaceous follicles.
The stimaekvied follicles become dilaved, and el and Beitin
fromm thie cpithelial cells form a phig tarseals ihe Tollicle, creating
a fvoralile covironment fos Tecteril growil, The baeteria, s
ally ﬁ[ﬂ.l’.rimrfhu'ﬁ'ﬂnm aciie of Mafifiifocorsis gbndormndi, are ol
skin flora i secvete lpase, This crgmme comvers selusm o e
Baney auciels, which prosoke inllammation and formaton of apen
or dlised comedones tian may ropoaee and cause o Goreim body
responise resuliing in e foomanon of prapules, nodlulis, o pas-
ks, Ruptore s inflammation may lesd o scirring.

COMPLICATIONS
= Infection

& Lapoess ind Bumation
* Abscea
-
-

Scars
Fivperpigmentition
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Signs and Symptoms

e Closed comedo, or whitehead does not
licle, covered by epidermis X
= Opcn comedo, or blackhead protudes o
not covercd by epidermis; Black ﬂﬂlﬁr.pﬂlﬁﬁld Ef‘
pigment of the fllicle .
*  Rupiure or leakiage of comedoinia Illl’:.‘;li:ﬂ.. ’ﬁ'
o il aion A
o pustules, papules . 4
® inoseviere [orms, cvsls or abscesses ‘tlmim

lesions producing acne SCirs)

Diagnostic Test Resulls
= M

K o e
Mo test for acne viilgars exists oiher |||H|lm]mm

lesions o confivm dimgnsis.

Treatment
& Gentle cleaning with o sponge 10 d@ﬂ‘dﬂF

comedonis
= Recommend using the 2006 freatment
American Academy of Dermatolopy
Pathy, A. L., Schiosser, B | Aliklian
Berson D0 5. ... Bhoshan, R (2016}, G
for the management of dcne sulgiris:
Drermatofogy, 74057, 945.) '

Topical Agents for Mild Acne

®  Amtibacierial agenis, such as benzoyl
5%, or 10%:), clindamyecin. or ervthi

Keratolytic Agents

* Dy and peel the skin o open blocked follic
sehum
#  Benzoyl peroxide, tretinoin

Systemic Therapy for Moderate to Severa Acne

®  Temacyeline or minocyoline.
*  Oral isolretinom o inhibiv sebaced
abnormal keratinization: s sever
limit its s 1o paticnts with severe papul 0]
lic acne not responding (o convent |
= For females, antiandrogens — birth
norgestimate and ethingd estradi

For Severe Acne

*  For severe seariing — derm
smooth the skin

= Bovine collagen inject
o fill i pitted areas
aneinelecd by all dermi



HOW ACNE DEVELOPS

Excessive sebum production Increased shedding of epithelial cells

Epidermis

Dermis

COMEDONES OF ACNE

Closed comedo (whitehead) Open comedo (blackhead)
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ATOPIC DERMATITIS

I::I}il‘ dermarits (nlso calbed :.'Fr.llf.lr'rul J:m_frf.url'ﬁ' PRIl 1% 5

chromie oF recurrent id mumatory skin disease, 1 iz com-
monby wssocuted with ather aopic diseases, such as bronchial
asthma and allergic rhiniis. Awpic dermatits is genetically
iransmitted.

AGE ALERT
Aropic dermaitis commonly develops m inlanis
and todddlers between ages 1 month aned | ovear,
usually i those with a sirong family history of
atopic disease. These children can develop atopic
dermagitis in infancy, then subscguent allergic
rhiitis and asthoea in laier childhood is known as
the aropic march.

Typacally, alapanc dermatitis fhres and subsides
repeatedly before finally resolving during adoles-
conee; but it can persise into adulthood.

Causes

The exact eticlogy s unknown, A genetic predisposition is
likehy, with & complex relationship bewween genetic and envi-
rommcnial Gicrors,

*  Suuchies are showing that second hand wohacoo smoke expo-
SALFC 1% 50 Coriiiy i|::||.:|-|i||!_; ELTH Rl

*  Food allergy, especially cges. peanuts, milk, or whasiat

*  Infection

®*  Chemical irritanis
*  Exwemes of iemperiiure and humidity

= Pavchological siress or strong emotions

Pathophysiology

The allergic mechanism of hvpersensitivity resalis in a release
of inllammatory mediators through sensitized antibaosdies af
thie inmunoglobulin IgE class, Histamine and other cviokines
induce acute infllammation. Abnormally dry skin and a
decreased threshold for ieling sev up the “ichsecnchsinch”
cvele, which causes  lesions  {excon
lie e nilicition ),

cveniually nlinns,

COMPLICATIONS

*  Sleep difficultes

*  Secondary mleciion
*  Scars
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Signs and Symptoms

= Erythematous areas on excessively dey sking in children, ppé
cally on the forehead, checks, and exiensor sicfaces Dfl'l('m
and legs: in acdulis, o lexion points (antecubital fossa, poplial
aresy, e neck), imfanis AR thue rli'.\pw_'r area (s is irI'I'PO'I"
LR b mode dks soamne parents conluse eoremi and diaper rash)
®  Edema, crusting, scaling caused by proraus ancd -ﬂ:ﬂllﬂhi"ﬁ_
= Muliple areas of diry, sealy ki, with whiie clermztographisi,
blanchimg, and lichenificaion with chronic awoplic lesions
= Infamile form presents as voed skin will tiny vesicles, espe
by -on the e (spacing the moutin: |:I!Ja-'hlh|-1- develogr
ment of wet crusts and fssores
s In blacks, follicular coscma cominon, Appearing as diseree
Follicular papules involang aic follicles i the alfocted arca
& Pinkish, swollen upper evelid ; sl eloalale Toled II11ﬂl‘r1I:.ﬂ'f'fr1|d
* Viral, fungal, or bacterial infections and ooalan dizoriers
lHK\'ﬂ.ll‘h' M":i”.llj'all v [1:III':II|I| s

Diagnostic Test Results

Blood tests reveal eosanoplinlia aond clevaned gl levels.

Treatment

& |mporiant io conirol the bich o promaote healing ancl pre-
vent inlection

L] J.".rllllillilliub; :|||4.'|*;|,-||_-|m sinmel .:\'ui.tling Iriants {slrﬂl‘lg Sﬁ:lp%-
cleansers, and other chemicals), extreme lemperaiire
changes, amd other precipitating Gwciors

L b |1,-w,-|:{i|“§. exc essive el L TR of the =kin {L‘I‘iliﬂll LIER HDa s n
ful therapy) by maintaining adequate Fuid ke, taking
I1..1:r||:| Baths, and ]1||:|11||:||f!.||:lg air recommend 0 ||t‘ﬂ-'|!lg
Bleach baths recommend including soak and seal therapy
[ 'I.'i‘]":lp‘\._l

& Topical r preparatons i oa lobricating base {ﬂllll.rﬂll'l'ﬂl'

cated for imenscly inflamed or open lesions)

& Topical corticosterond oinument. hydrocoriisone 1% espe-

eially alter bathing, 1o alleviate inflammation;: moistrzing

ercam between steroid doses to help remin moisiure '

Topical doxepin hydrochloride

Topical immunomodulators,

]Jil'l.'l.l'.'f'l'lj"l'llllh

Systemic antihistamines such as diphenhydmmine

Systemic corticosteroid therapy for severe disease only

Liiswioler B o peoralens plus ulisiviolet A therapy

In severe adul-onset disease, cvclosporine Acaf other reat-

imcnis Fail

= Antiliodics, if skin culture positive for bagteria

such as tagrolimus and



Ediemsa, crusting,
and scaling

—— Edoma of upper eyelid

e R e L L et e
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E

urns are the third leiding case of acciden il death in the
Unitedl States.

Causes

* Thermal: pesidential fives, amtomaobile accidents, plaving
with matches, impraper handling of lrecrackers, scalds
causcd by kitchen, or bathroom accidenis

*® Chemical: coniact. ingestion, inhalation, o imjection of

acids. alkalis, or vesicams

Elecincal: conuict with faulty elecirical wiring, electrical
cords, or highvoltage power lines

®  Friction or abrsion

*  Llrviolet mdiation: sunbaorm

Pathophysiclogy

The injuring Some cells
VLT A
disrupts collazen cross-links in connective tissue, The conse-
abnormal cemotic and hvdrostatic pressure pradicnts
=5, Clellular imjury
i o mediators of inflammation. forther cos

sgent denaiures all cellular protwein
die because of imumatic or ischemic necrosis,

wiscubar flid into intersiial spac

OF SVElemic ineremses in |:':'|pi||.|.| v permeal

ure ©lissifiod sccordings o their depth and siee.

Fimistegree furn Locatived injury o or destrucion of opi-

wdiree contact. The barrier Tunction of

% e v sariinlifnikness forns Destrwotion of
of the npper arca of the dermis, The b
clion of the skin is los,

Lpeas faprns, Destraciion of ‘-'l:’i'

."|II|.'1I every body s

i by ¢ I'\II.II {4 N o LI-'II:I:i"- |.1'I| I:IIJ!J'!l t!'li," 1‘!1;!!!"I'!|“‘$;L|Il!
e sulntaneotis tissue laver: o fourthe-degree
wiges muscle, Bone, and fntersiitial tissaees. Witliin
=, Hurds and prodein shaft from capillary 1o imerstitial

aphac s e edema

COMPLICATIONS

® Bopis

*  Respiratory coamplications

= Hyvpovolemic stock and mulisvaiem oo
ihafuneiiom

= Amerniea

= Al

= Infection

* Deeps barns o

[ELEE R

wen g Do el oot Haimiarkons

Signs and Symptoms

#  Firstsegiee oen: localized prain Ioersilieana, wsually

thies st 20 Diosinn

withoun blistes
& More severse Bestadegree Burvn: ehalls, headalio, losalizeld
el o, andd veanating
s Secomdals 1 grann sl b Bpsess Lo
walledd, 1 wel Bilistens i agepean sinbinng miniies ol
i wlewaic |'1|l'|ll.|: fretiie

iliam
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*  Second-legres deep partial-thickness burn: white, waxy appesis
ance af diumaged aren, edenma. and pain l:lll‘l-'ﬂa'l"hfl'lﬂlll'm“m“

= Third- and fourth-degree burns: white. brown, or black
lemthery tissue; visible thrombosed ve : o blisters :

= Electrical burn: silver-colored, rised ares, usually at the st
of electrical contact (damige 1w underiang st cim eceur
even with inact epadermis)

e Smoke inbalation and pulmonary damage: singed nasal
hairs, mucosal burns, voice changes, coughing, wheezing,
ool in mouth or nose, darkened ‘-|}|Ilillll

Tomal burn surface ares (BSA) may be cs e quickly
using the Rule of Nines, ictn an adull parient’s Body parts
are assigned percentiges Lased on - poumiber 9, The Lund-
Browler elasification releronce CHTTRODE PIOCISE AsCss
ment by assigning specific percentages o an infant on child's
haody s and accounes for burn thickess and '-L;.:ctlil-'l’t'i‘l’-'lll-'t"&-

Minor Burns

L] "|"||.i.:|:|-4:!..'|.{r|;'g: burms on less than 259 of BSA
= Second-legree burns on less than 155 of sdul BSA (e
than PO in childrend

= All firstdegree burns

Meoderate Burne

#  Third-degree burns on 2% o 0% of BSA

L 5:'1‘:::11[—1’|1‘1;:|'1.‘1.' burns on 15% 10 25% of adult BSA (1% 10
0%

children)

Major Burns

#  Third-degree burns onmore than 10% of BSA

* Sccond-tdegree by on more than 25% of adole BSA
(e than 209 Telrem)

= Burns of hands, Gice, feet, or genisilia

Burns complicated by fracieres or respirnony damige

Elecurical burns and burms in poor-risk paticnis

Diagnostic Test Results

= Arterial Bloisd gas levels show evidence of smoke inhaliation;
ey mey sl show decrensed alveolar Ranction smd Inyposia.

= Camnplete Blood count reveals decreased hemoghobin I:ﬁ.‘el
ill11|. IH.'III'.T“H 1 ‘ IIHI.H.H,E Iimtﬂ.‘(il]'.‘ﬁ.

Dol < hemisiries shaow abmormal elecirolyvees from oid oss
anel shilis, inepcased Blood area nivrogen witly {lid Ima,-a.nd'
tlevreasand glicose e children due w hmited ghoogen MO,

wsim alvows gl uvd henmgglobimury

* Chiher Blood wests detea sed carbosvhiemoglobin,

livgranm stuws ischiemia, injurs. or ardhvilimizas,

elevtn (S TRIES

LI ] [T An|i Iavuamneln CORAT Y veveals edlema of the ;|'|:|:"|.v.-._|"p'jr

Traatmient

= Alkwon D
[ERTC D o
= Dieddiane
LR LLER LT R | 1

plicanion of ool compiresses
[ Ilhll.ll."l..'t'.'t' gl u:ajﬂr lnrms;l \



* Bmimiediate LV, therpy (o prevent hypovalemic shock and
maintain cardine cuput (lacaed Ringer's solition or a fluid
replwement formuls addivonal LV lines vy be needed)

* Parualhickness burns over 30% of BSA or full-thickness
burns over 5% of BSA: cover paticat with a clean, dry, sterile
hed sheet 1o help preserve body temperanire; don’t cover
large boens with saline-soaked dressings

CLASSIFICATION OF BURNS BY DEPTH OF INJURY

Epidermis ——

# Dehridement followed by application ul’mmimn_:)iﬁmﬁnl and
cis iy

* Fragments of necrotie htlmunmrmcmﬂtlliﬂ'lilﬂw

= [ain or anti-inflammaiory medication as. nrﬂhd
*  Major hurns systemnic antimicrobial therapy

=

nonstick bulky dressing; tetanus prophylaxis

tion and limit the contact of wpical antimicrobial agenis o
the burn wouned

— First-degree

— Second-degree

— Third-degree

— Fourth-degree

W CLINICALTIR
_:lm ESTIMATING THE EXTENT OF ELIRNS

RULE OF MIMES

2 8

RELATIVE PERCENTAGES OF AREAS AFFECTED BY GROWTH

LUND-BROWDER CHART (3

To decermine

the extent of aH
|
"5 li!

use m:ﬁ:ﬁ’ i
shown N
i ;
l;

At birth 01y 1ty 59y 10-I3y
A halfl of head i :

% B (S B AV
B half of thigh ' '

2% o e A% A% %
Crhalfofleg = Il A0

WE T WE WE W W
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CELLULITIS

ellnlitis is an acute, spreading infecinon of the dernns or

subcutameons Ewver of the skin, Tvmay (ollow dange o
the skin, such ax o hite or wound, As the cellulitis spreads,
fever. ervibema, and hmphangits may ocour. Persons with a
chromie iliness, such as diabetes mellinus immunodefciency, or
P‘trilﬂiqﬁﬂ artery cisease |:'|:1|'||:|'i'|rLII:i1|H lveplih i}l'uhll;_':l:n;. such s
diaberes. immunodeficiency, or impaired circulation, have an
increascd sk for celluliti= IF ireated prompaly, the progmosis
1% nsuially goaod.

AGE ALERT

Cellulitis of the lower extremity s more likely
1o develop into thrombophlebits in an elderly
paticnt. Crrbital cellulits, cspecially in chldren,
miay require hospialization and LV, amibiotics
becanse of the increased risk of spread to intra-
cramial structures. such as in thin bones: and
numerous openings in the bone.

Causes

&  Bacterinl infections: t-:||||r|:|.|:||:||_1. wiih Eroig A |1-|,-n1-|1|_-:n|:;|_l_u|_ii:
SITCROCOCONS O ‘.'J.-rlﬂ.';_l..l'rlrmwn Pl s L]

* ln paticnis with diabetes or decreased immune function:
Evcfierichia rolf, Acinelobvicter, Enterolwacter,

Pasteurella multocida,

mifiens, Mycobaeterivm forteitun compiex, amd  Cryfiococeus

e A A

Prolerix uriraabdlrs,

Picwdomanas, aeruginos, Viluia wul-

# In children, less commonly caused by pneumocoect and
Metsseia meningitldis groap B oiperiorbial)

Pathophysiclogy

After the organisms emer the tissee spaces and planes of
clemage, hvaluronidases break down the ground substances
com posed of polvsaccharides, while fibrinolysins diges: librin
l:-.1rric-r- .'illl'l Iﬂ'tit]ﬂli.‘llﬂ:.\ 1I|.--:ru:r cell membranes. Thlx AEMT=
whelins the normal cells of defense Ifm,-ui:rnph'ﬂ\. eosinophils,
basophils, and mast cells) thar normally consin and localize
il Gommanion. and cellufar debris accmmulanes,
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COMPLICATIONS

& Bacteremia

= MNecrotzing asciits

®  Lymphangitis

¢ Memngius (in facial cellulisy

Signs and Symptoms

® Classic signs: erythema and edema due o nflammators
response, wsually well-demarcated
i"'niu @l #il[‘ Hl'l(i Ell:ih"il!l'\ .II1 '|I1I'I‘|1I|I|.““:';: ALFEE

®  Fever and warmith
Regional lmphadencphy or lymphiangites

Diagnostic Test Resuli:

® The diagnosis of cellulits 8 based pon clinical manifesta-
tons, White blood cell count shiows mild Tenkoovisis with
shift 1o the lelt

e  Ervthrocvie sedimentation rate s milddly elevared.

wliure and gram stain resalis of Niid from abscesses and

are positive for the olfending organisn.

@ '.."SITI.H the “Touch” e i LRI, ]Hliﬂis-i.l.lll'l II}'(lmil"{n' -_ii
applied to 2 microscope slide containing 2 skin lesion spec:
men that detects the presence of veast or mycelial forms of
fungus,

Treatment

& COwal or LV, penicillinasc-resistant penicillin (drug of chokce
fior initial treanment) unless the: patient has known penigils
lin allergy: antifungal medications if necded

¢ Antibiotic selection for reaiment depends on the E|m1¢iﬂ
presentation of purulent or nenpurulent cellol

®  Alernative antibiotics based on culure and !-ell‘ittl\'tl}' :I'ei1-1|l5

= Warm soakis o the site 1o help refieve pain and decrease
edlemia by increasing vasodilation

= Pain medication as needed

= Elevanon of infecied extremity ]

* Surgical drainage or debridement for abscess formation




PHASES OF ACUTE INFLAMMATORY RESPONSE

Increased blood Bow camying  Blood vessal Wound Bacheram
Pl peodeing and Buld o
mjuzed lissue

CLINICAL TIP

RECOGNIZING BEI.LIII.I'[IS

The classic signs of cellulitis. a spread-
it solt n;mn-‘inl‘-a:unn. are erythema and
edeni .-.urrnundmg the | lmﬁul wound: The
tissue s warm w the ouch,

Bovement of delensse white
blood cells b injured hesun
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Cmmwl dermatitis commonly appeirs as o sharply demarnr-
cared inflammation of the skin that resalis rom contact
witly fun ivriiting chemical or stopic allergen Ga substance that
produces an allergie reaction in the sking. [t can alse appear as
an irmation of the skin thar results from contact with concen-
trated substances o which the skin is sensieed, sech as per-
fumes, soaps, chemicals, or meals and alloyvs {such as nickel
useed in pewelrv). Localized imnflammory skin resulting from
exposure of 4 wide range of chemical or plivsical agents,

Causes

& Chronc CX RN (o ileter Henis o solvens
Strang Irritants

= Drumage on contact with acids or alkaliz

& Sensitiration alter repeated exposure
Pathophysiaology

Irritant contact dermaiitis is not immune mediated. The
allergic mechanism of hypersensitivity resulis in a release of
mflammatory mediators through sensitized antibodies of
immunoghshulin E. Histimine and other cyiokines induce an
uflammatory response, resulting i cdema, skin breakdown,
arnpel PE LIrEins,

COMPLICATIONS
* Alered pigmentation
*  Lichenilicaiion

!
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Signs and Symptoms
Mild Irritants and Allergens

= Erythema
= Small vesicles that ooee, seale, and'iteh

Strong Irritants

*  Blisters
= Lllcerations

Classic Aliergic Respon:

= Clearly defined lesions wiily straiphil lnnes ol lowing Pﬂi“m
of contact

Severe Allergic Reachi

®  Aarked erythema
& Blistening
o Edema al the allecied sie

Diagnostic Test Results

* Pach west identilicos allergens.

Treatment

Eliminating kivowin allergens

Decreasing exposane 1o irriiants

Wearing protective clothing, such as gloves )
Washing immediately after contact with irritants oF
allergens

Topical ant-inflammatory (ineluding 2 conticosteraid)
Systemic corticosteroids for edema and bulbe
Antihistamine

Local application of Burrow™s solution (for blisters)

@ & & @

& & 8




HOW CONTACT DERMATITIS HAPPENS
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s 5 1% 4 mbestion 1y the apper portion of @

hiair follicle thar canses a papule, pustule, or crosion, The
infection can be superficial (follicular imperigo or Bocklar's
impetigo) or deep: (sveosis barbae ), Furuncles, also known
Boefs, afect the entive hair Follicle and the adpcenn subougine-
ons s, Carbuncles are o gronp of interconnected furmmcles.
appropriaie weatment, the progiosis for pal s with
5 15 goodl, Thie disorder wsunlly resobves within 2 0 3
he prognosis for patients with carbuncles depends on
the severity of the miection and the patent’s physical condi-
tiovm s abiliny o resist infoction.

Causes

L l'u.1;_l|l||'|~.¢'n'||||-vi|i.1.:' 5. anreas {miost commion ) S, anreus s the

stooomnmon canse of bacteral folliculis

& RBlebwielln, Enfermbvecier, o Proleies ul'B-'l.ll:iwnn {gl;llrl-llk‘g;llit‘k‘
fallialitis in patients on long-erm anibiotc therapy such
as Tor e

P ogeragenesa (Ehrives in wa

0 environment with high gkl
amed fonw chlorine comten: “hoeab folliculits™)

® Shuvi

. plucking. o was

* Inlected winned, poor hygicne

= Chror
preTing

*  Dialaeres

® Debalitogion

Immuncsuppressive therapy, defecis in chemotaxis, hyper-

¢ staphvlodoccus carrier spie in narcs, axillae,

.o bhowel

immunoglobulinemia E syndrome
*  Tight cloihies, [ricuon
Liviig in o wopbcil climae

Pathophysiclogy

The affecting organizm enters the Body, s
i I‘I.II 1 ii.'

¢t @ break in the
s then causes an
inflmmanoey reaction within the hadr follicke.

Staphyvtococcal infection commonly catses thie abscess, whicl
consists of 3 it wall with surromnding mifboned tssues. This
e bosass oo of Jriis o i i]lj.: crganiams and lenkoovies:

Hlemaologic spread of infection is possille even fram the
sallest abscess and is enlineed by proteehiic ensyines pro-
dhusgastl by the siiphnlacoceal orgnisms.

.l

ysuch as aowouned site. The LE]j el

COMPLICATIONS

Sepsis

Ceellulings

Scarming

Poenmani

Emdocardiis

Bufection of Toarves and joints

CHC R B
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Signs and Symptoms
Folliculitis

= In children — papule or pustules on scalp, avms, o legs
@ In adulis — papule or pusles o runk, butiocks, legs, or
face

Furuncles

& Firm or

face, a
& Nodules enlarge for several davss then rapure. discharging
pusand necrodic moterial

i persist

* Aler rapiure, prain . solmsides (ervilienia el el
[ :|'.|.1I.'h. o weeks)
Carbuncles

e Exwemely painfnl, deep alscesses clrmimieg through il
tiple openings onioe the skin surface. sround several hair

Diagnostic Test Resulis

= Wonnd culture and sensitivity st resulis show the affend-
ing organism.
= Blood chemisiry reveals clevated whine hlcees] celdl count.

Bacterial Tolliculins is uswally dingnosed by paticnt history
andl phvsical exsunination.

Treatment

= Thorough cleaning of the infected arca with satibacterial
soap and water several imes per day

& Warm, wet Compresses [0 promoic vasodilaion - wnd
drainage

& Topical antilioics, such as mupirocin oinument o clindamms
cinor ervihromyvcin seluiion

Specific Traatmeants

= | nsive folliculitis: systemic antibiotics, such asaoephalo-
hi:ll::ll 511 (15 trtl:'[rl.lﬁ'-lj_'il‘li'l'l.

* Furuncles (ripe lesions):
-

1, WEE COMIresses

= incision and draimage

® svstemic anllbotic therapy
o

e |1-5.;

il drminmige
antibiotic therpy




DISTINGUISHING FOLLICULITIS, FURUNCLES, AND CARBUNCLES

Superficial falliculitis Deep folliculitis Furuncle Carbuncle )

& Erylhema = Exlensive follicular invobement = Red, lender nodula surrounding + Deep lollicular abscesses of sev-
® Pustule a lolicie aral foicios

e Single-tollicle malvement & Single draining poind = Several draining points
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Fung'.ﬂ ifections of the skin are often regarded as superlicial
infections alfecting the hair, nails, and stratom corneuam;
the outermost kwver of the epidermiz consisting of the cormeo-
evtes or dead cells (the dead top lver of the skin). Fungi infect
and survive only on the nonviable keratin within these sirae-
tures. The most common lungal miections are dermatophyie
mfections (tneas) and candidinsz {moniliasis) .

Tinea infections are classified by the body location inwhich
thiev ooour — for examiple:

canlis, scalp
corfris. body
frerdis, Toot
(TN, T,

- 8 & &

Some forms infect one gender more commonly than the
otiver. For example, tines ¢roris is more comm mialies.

Crbesiny and diabetes predispose w tinea and candida infecuon.

SRR AGE ALERT
= Children develop tinea scalp inlections, voung
adils more commonly develop infection in the
mterirgmons arcas. and older adulis develop
onvolhomycosis,

omndpchizeas of the skin o mncous membeanes is

alsor clivssifiedd woce =I'{ii|l.'rt 1o the infecied site or aren:

* interirigo — axilla or inner aspect of thigh
balmoposthitis — glns penis and prepoce
« anlvits

¢ dliaper decmatitis

*  paronvehiie— folds ofskan ot the margin of anal
*  onvolia— mail bed

* hirush — moh.

Candida organisims Ty b el Bloasn ol the
skin, month, Gl tact, or geniali.
Causes

& Microsporn, Tochophyton, or Efddennafeliton organisms

* Comaet with contmminated objects or surlaces

HI:—.:'; Factorsfor Ti

= Obesity

& Adcrpa I IERDOSUpEression

& Antibiotc thorapy with suppression of mocmal o

*=  Softened skin from prolonged water contact, such as with
warer spaar s or diapluresis

Candidiasis

& Owergrowth of Coedida o and inlection duoe o I:Il'ilh'\r
tion af the ool (o (sich s with aniibioc thergy)

. ?“'i.'illl'l'llﬂ-'lii-'i H bBesiie: marrow alIE:!:r:'Mhm WO I R HT T

Promised patients G greater risk for the disseminating form)

Ciimediln -'I'f"!'l'-rﬂﬂ‘-. mormal G (o {emses cand

crprible paticos)

Candida overgrowth in the mouth (hirosd)

416 Pari Il + Disorders

Pathophysiology

Dermatophyics, which grow only on or within kl!mli_ﬂi?:'-':?d
strictures, make keratinases that digest Keratin and qll:]ill.l.alm
the existence of lungi in kerainized lissue. The pathogenicity
of dermatophyies is restricted by the cell-medinted imemunity
amel pnvimicrebial activity of the polvmorphanuclean leuko-
cvies, Clineal presentaton depends on Tungal ﬁptﬂ"ﬂ- st of
infecuon, and hoss 11_|5.1:e|;|i'il'ri1'il5.' el immune TR HONES.

In candidiasis, the organism penetsites the epidermis aftes
nding 1o tegnn receptors and acliesion mobecules and then
secretes proteolytic cnmanes, which Geiline me incsion. A
indlammatory response rosilis Do e ai Lo 1‘l'rH‘-''.-“l'ﬂ']lll-“"L
v thie e e Froms sciianion of thie complement cascade.

COMPLICATIONS

Tireea Infeciion

& Hair or nail loss
o Secondary bacterial or candidal infection

Caneliciaxas

s Cappeficda dissemimanionm
e Organ [ilure: kidpevs, brain, G oact eves,
Tungs, hieart

Signs and Symptoms

Tinea Infection

*  Eryilicma, scaling, pustules, vesiches, bullae, macerition
. III:'!Ing, .ﬁti:]ging, Feer ing

o Cireular lesions with ervihensa and o collarcue of scale (cen-
tral (‘!wu.ing:l

Candidiasis

L] ﬁl.lf:u:::l ficial l:lu])-uh:x el pusmlus: Liter, crosions

o Ervthema and edema of epidermis or mucous membrane

® As inflammation progresses, a whitevellow, curedlike mite
rial over the infected aren

* In thrush — white coating of wngue, buccal mucosa, antd
Iill\ whiely can e wi|‘:u;:|:”:| ::lﬂ:- 1o nevesil a I'l.‘{l 1.'&1.54.-'

®  Severe pruritus and pain at the lesion sites (common)

Diagnostic Test Results

*  Microscopic examination of a potassium hydroxide-treated
skin seraping reveals the oflfending nl‘gulﬁﬂll.

o Culiwre determines the causative onganism amd suggests the
mieadles ol iransmission.

& Wooed's Inmp examination m oo darkencd room dﬂlﬂ_dlh
sirsites Hluorescence.

Treatiment
Tinga Infection

Tine Pedis wsually responds o wopieal antifungal agents such
as ketocongole, wrbinafine, cconazole, or ciclopino: creams,

# Topical fungicidal agents, sech as imidazole or nn’.ﬂ'l_i}"F
i prodioe



* Il no response Lo
allylamines or axoles

Candidiasiz

* Interirigo, balanits, vulvitis, din
— nysatin or imidazoles

SKIN SCRAPIN




multisvstemic disonder, Lyme disease, is caused by the 5[}1-
oghcte Barrelin furgdonfers, which is carvied by the minue
tick frodes dammnni (also known as Toodes seaindeds) or another
tick in the Ixodidae fGmilv Tecommonly beging in the simmer
months with a papule that becomes red and warm bur isn't
paimnful. This classic =kin lesion i3 called covthema migrans,

Weeks or months later, cardiac or neurologic abnormalities
sometimes develop, possibly followed by arthritis of the large
joinis.

Causes

B hrgdorfer i wansmitted o humans throngh the bite of
infected bhcklegmed ticks.

Pathophysiclogy

Exvme discise begins when a tick injuects spirochete-daden saliva
into the bloodsiream on (Ii"i:ll:'l\ll\ fecal meatier on the skin, Afler
incubating for 3 1w 32 days, the spirochetes migrate out o the
skin, causing ervihena migrans, Then they disseminate to
oiler skin sites or ongans by the bleodsiream or hemph system,
The -].lil-ue henes® life cvele ismh |H-In||'|1.'[-e"|'5. clear. They mav sur-
vive [or vears in e joints, or they maw wigger an inflammaiosy
pesponse 0 the host and then die.

‘EU MP L||:|"-".T|Uf‘\.5
| '1|.'-l:u arlitis
L ¢ Pericarditis
.‘\l ii'l\ :]Illli“'\
& et block
*  Meningius
¢ Enceplulins
*  Cranial or peripheral nenropathics
*  Arthris
* AMemory loss
*  Dhfficulty concenurating

Signs and Symptoms

& Alalnise
®  Fatiguae
®  Huau
Fever

Leéthargy

Chills
Arthralgia
Myalia
Anonexia

Sore thro
MNansea
Nenniting
Abdominal pain
Fhotophohia

@ & & & & & & &8 B @
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Stage |

& [nitial red macule or papule that enlarges within days, form-
ing an expanding annular lesion with @ well-defined ved
border and central clearing {erythema migrans} with an
average maximum diameter of 15 10 200cm; center of leson
may become vesicular, indurted, or necrotic, or CORCen-
e rings may oecur (when ocgurring on the Gece, neck, or
sealpy only a linear streak may be noted)

®  Muliple vick bites produocing multiple crytlicm migm‘ll!-
jir\iilllﬁ

e Ervithema migrans besions most commonly QCCUTTIE 18 the
proximal extremiries, expecially thie axillacznd grom

= Az ervthema migrans lesion evolves. possible developmatt
of postinilammatony o Dyperpigmen tation, ale
pecia, or desquamaion

o Adeditionally, a makar ash, dil fuse urticarin. o subensnes
ous nodules possible

welvesamel eir

Stage |1

= Lowgrade fever in adulis, high persisien fever inchildren:
adenopathy

2 Newrologic involvemment ooeurs in up e H0%: of unireated
cases — meningits, encephalitic signs {poor CONCENITALN,
memory, and sleep, oF irvitability), cranial newritis, gedioe
loneuropathy, and myelits

= Cardiac involverment in oup o 1085 of untreated cases —
atrioventricular block, myopericarditis, 1eft veniretlan
dyslunction

= Migratory pain in joints, barsae, wndons, bones, or miscles

Stage 11l

= Fever and adenopathy
= Arthritis
®  Chronic neurclogic involvement

Diagnostic Test Results

®  Assays for amti—B. burgdarfers show evidence of previous or
current infection

& Engyvme-linked immunosorbent technolomy or indiregt
immunolluorescence microscopy shiows ilﬂmtllmgll}huﬁh
(1g) M levels thar peak 5 o 6 weeks after infection; 156G anti-
hodies detected several weeks alter infection may continue
v dlevelop for several months and generally persist for years,

& Positivee Western blon assay shows serologic evidence of past
of current infecton with B, bergdorfr.

& Lumbar punciure with analysis of cercbrospinal fluid reveals.

antibodies 1o 8 o,
Treatment

& Antibiotics, such as doxyoyeline. weiracyoline, celuroxime,

celriaxone, and penicillin
& Ant-inlbanmatory medieanons such as ihuprofen

L .



LYME DISEASE ORGANISM AND LESION

= Chamcterists erylhema

ChREcMICLE: Magrans
50N
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PRESSURE ULCERS

n..-mun uleers sie l alized areas of cetlitlar necrosis that
T Most commonly in the <kin
Hie moer bony prominenices, Thece
s b Bo

and subcntmeons s
e hese tlecrs may be superficial,
ton, or dee -.l.I o "_”.1'““:" with m!:.:m.-qm:m A
; . P orimiiating i umdech g s, Deep lesions
vommonly go undetected unil ey pemerrane the sking by
thﬂ.’.' they Biave wesially ciirsed suboutaneons dimage,

}l‘-('_h‘-“ v locations torether accotnt for 959% u:l"-:lll presure
thier sives: wweral area, greater trochanter; ischial taberosin:
Boel, and lueral malleokus. Paens wio Iave contraeiwres are
A8 incrensad risk for developing presure ulcers because the
abeyormmal position adds pressure on the tssue and the align-
ment of the bones,

AGE ALERT

e also has o role in the incidence of pressure
ulcers Musche and subcumneos tssiwe b loss with
ng. and skin elasticity deoreases. Both: fcors
serease the risk of developing pressure vlcers:

A sase F pressure uleer v charocterized: by ine skin with
. localized area, uswilly over a hony

uleer maw s with ||u,-|'a.:i,w.-

(b [Lat Rl

s charcierized by a urgale o
£ tact area of blood=-Hed Blaster cansed
IE sriving soft Gasue from pressure or shear.
E L tesstoe sy b |J:|||:|E|:|], firm, mushy,
| eomnpared 1o adpcent tssie, 10 may be

< 1 lark=skinmied '|-.|1i1'||r:-.
esatire tlcet s charoerized by partiakahickness
4 thi clor |||i\. "I. II'.' IIII‘.E'! i\ "11-.1“'“'-' |.|'|:|':l II.-I‘ wl

wormndd bed withouy stough. Temay - also appeir as an

open serunvlilled hliser

A atee [ pressure uleer s chaccierized by fullthickness
shitn loss involving daomnge or necrosis of subcoineois tssie,
which may extend down o, bat oot through, the onderky-
i Tasciz The uleer appears as o deep coer with o withoun
undermining of adjaeemm tsae,

S IV is charcieriacd b ilkahickness skin and tssae loss
with exposcel o divecth palpalide Bocia, mi b, demnebonn, liga-
srneenet, cortilage, oF Bone in e ulcer
Full-thickaness akin Joss with extensive destraction, tissue
crosds, Or chimdge o muscle, e, or suppor siracires
on g Al TV pressure

ne
(tendon or joint capsuley shirae
wleer, Tormeling aned sinus s may

An unsfageadds wloer is el terheed by fullahiekness tissine
iely the bawas ol e whoer i dhe s bei s covered

allsay o v,

Jixss i wi
by slough (vellow, mn, gre, greon, or browng o escliae (i,
I;.nmfl'h o Bk, o botl, Tntil en B sbongh is reameved o
e Bevsas o el seonnnl, Che orue degath o staging il
uine — aoed thaerefone, stigee — Gt bae b termmined,

N[
Taae il

Causes

& Jroreohiline e ehec v evel of we iy

s Friction and shi aatisingg g to i 4'ilii|1't‘|lhli anil
npper elermul skin Eayers

m Pa“ " s Digordiers

= Tissue maceration

#  Skin breakiovmn
Contributing Caonditions

& Alalpurrition, hypealbumingmia : 'g~|nj:'|" 5
» Medical conditions such as diibetes: ort ioxpedic inurss

*  Depression, chronie cmi ionsl siress

Pathophysiclogy .
A pressure uloer iscaused by an injury L Skin anr’:_flflllt_ﬂ_-_l'_l‘
ving Uissies, Thie prossine eweried o1 the ares rrill-"::ﬁ’ﬁ
flow 1o the site and causes ischemin and hypoXemia.s ,efhi-al‘);
illarics collapse, thipesim bosks mectres and limaugl s A LIS > o
anel necrosis, [sclhemin also conmbutes 1 '-\.I! Hl““'mh{dm
Loty the tissae and Bilse con:

wxins. The woxins fnrhar Brebd
wribinite Lo RS B e
COMPLICATIONS

& Bacterenia and sepiiceniii
®  Necrotizing fasciits

s COsiconmvielins

Signs and Symptoms

= First chinical sign: blanching erythena, varying rfﬂ!']j’j“'k_-_“
brighi red depending on I|!l'1mlit'l1l.'i'l skin ('ﬂl'ur_:il'l 'ﬂmﬁ&h"

iz of normal skin colon

® Painar the site and surrounding arei

= Localiwed edemn and increased ht:tl:p' I.Elﬂpl:l‘i\ll.lm-'.‘:llli_!’?
initial inflammatory response: in mone Severs Giss.
skin due to severe damage or necrosis N

& Inomore severe cases with deeper dermial involvement:
blanching erythema, rnging from-dark red o oaneic

& As uleer progresses: skin deterioration, blisters, C%‘fﬂ'
scaling N

@ Deep uleer oviginating ar or extending v the bong prom-
mence below the skin surface: vsually dusky red, by
mottled appenrance. doesn’t bleed easily, warm o the toueh

|_|-|.||1;|l|_- discalortion or a darke

Diagnostic Test Results

* Wound eulure and sensitivity tests derect infectious
L EATITETTES

* Blood esting reveals elevaed white Blos:d cells, elevued
ervthrocvie sedimen ttion rte, and i1ypupm:=j|.j.qﬂ{u

Treatment
Wommnd managenment indludes debridement of necroll
annh ippropriaie dressings or wonned packing 1o
ol the wommd bed, and wound coverige
Frstmaent as bavsec om e stage s iy ingluele th

Far immchile peuicis, reprisiioning at east e
with suppore of pillows: for ose able o e,
MG (0 Clange position
*  Foam, ged, or i monoreess oonidin liealing by
stre on the uleer site and reducing the ris




*  Nuiritional supprlemenis, such as vitmin G and zing, for the L,
mstlnourished patient; :|-:|1.'|.rl.|:'|lv|.' |:I'l.‘:lH'iI1 intake -

illi LR RRATEERT |h.|.|.'|':'lﬂL

Adequate Nuid intake (o prevent dehydeanon
Meticilons skin care and hyiriene practices, particularly for

Transparent film, pabasrethane foam, or Tyelrocoloid dressing
Wound loosely flled with saline- or gelmoistened gane:
cxudate rn:mn_-gc{l with absorbent dressing (moist gaie or
foam): covered with secondary dressing

Surgical debridement

STAGING PRESSURE ULCERS

Suspected deep tissue injury
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PSORIASIS

PSA wiinsis 15 i chronic, recurrent discase marked by epider
mal proliferation and characterized by remissions and
exacerbations, F|.1I‘|.‘-'Il|::h s I:'|:1:I1'|.II|-:1-|1I:L' related 1o :.pn‘i[i;_- sy
temic and envirommental Gictors by may be anprediciible,
“"Itl("’.\pﬂ'ilﬂ mvolvement is called 1'.tﬁlﬁr:h|v oF erypffirader i
Jaortasis. The most commaon presentation of psoriasis is chroaic
plague psoriasis.

Although his disorder commonly alfects voung adulis, i
strike oL age, including infancy, Genetic [aoiors pre-
determine the incidence of paorinsis; alleoted Gamilics hove o
significantly greater incidence of human leakoovie antigens
(HLA) BI85, BIT, and CW6,

Flarc-ups canusuallv be controlied with oh
wreatment depe
digense, the pats

rapy. Appropriane
neks on the IV paes of ]m‘rri:mﬁ-\ the extent of the

s response; and the effecy of the disease on
the patient’s lifesivle. No permanent cure exists, amd all meth-
oes of rreatment are palliatve,

Causes

Genetically determined tendeney 1o develop psoriasis
Possible immune disorder, as suggested by HLA e in
fommilies

Flare-up of guttate (drop=shaped ) lesions from infections,
especially bem-hemohdic S RLOCoCCi

*  Preguancy

*  Encocrine ohanges

Climate (cold weather tends o exacerbate PSOETAsiS)
Emotionmal stress o phvsical illness

¢ Infection

Lertain medizanons. such as svstemic glucoooricoids anid
lithium

Pathophysioclogy

A skin cell normally mkes 14 davs io move from the basal laver
10 the stranm eormenm, where it's slougled off afer 144
ol normal wear and war, Thuos, the life cvele of 2 normal ski
el is 28 dayvs '

In psoriasis, the immune sstem sends sigiils I:]m;t speed
i thie ool prowess froam ':'h dhinvs 1o just < davs. This mark-
by shiortened cvele doesn’t allow time Tor the cell w matore,
Consequently, the stratnn cornenm becomes thick with exira
skin u:lln-.. Lo the surfa b ceedls pile o annd the dead cells
e cardinal manifostuion of psoriasis,

*  Infection
#  Alwered sel-image, depression. amd fsolaion

U COMPLICATIONS
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Signs and Symptoms

* Erythematous papules and plaques with thick silver: sales,
most commonly an the scalp, chest, elbows, knees, back.
anel butiocks ]

= Plagues with characieristic silver scales thae cither flake ol
easily o thicken, covering the lesion (zeale removal can pro:
duge fime bleeding [ 'l.|_|w.|‘atl:r < signl] )

o Jeehing aned occasiomal pain from dey, oracked, cncruabed
lesions

# Chocasional small gutiate lesions (usualle thin ;‘:ml{'l‘!‘li‘l{"lﬂl‘
1ous, with few scales), cither alone or with plib{lu'l.'!ﬁ

Diagnostic Test Result:

Diagnosis is based on paticnn History, appearmnce of thelessons:

and, il needed, the resulls of skin biopsy, Blood chemisry

reveals ::11'1.'.111.':] serin urie acie level,

Treatment

L 'I'u'rit;ul Nuorinaed Hlm oporticaids

* Low-dese amibistamines, oatmeal baths, emollicnts, and
open wel dressings w help relieve prorimus

o Aspinin s local heat wo belp alleviae the pain fﬂ’]‘-ﬁﬂlﬁllﬁ
arthiritis; meanst dal anti-inflammatory drugs i SCvCre

Calsls

= Ultrswiolet B (UVRE) ar natral sunlight exposure fo ﬂr‘ﬁfd_

Ia1ri1.|. cell E:lll::u:!m. tican 1o thie |)-ui|ll of minimal cr}'l'lc“‘l?.

= Tar prepavations or crude coal tar applications o e
affected areas about 15 minutes before exposure o UVBor
an bed e andd wiped off the next morning

= lmralesional steroid injection far I, stubbarm plagues

= Anthralin ointment or paste mixwre for welldefined

plagques (because anthralin injures and stains noemal skin,
apply peiraleum jellv around the affected skin baefore appl-
inge i)

& Calcipouiene sintment, a vitamin D analogue: hest wihen:

alwernared with o topical sterodd

= Tiearolenc, o topical retinoid

* Topical adminisiration of psoralens (plant exiracts thil
accelerate exfoliation) ollowed by exposurde 1o h]E]mer!'l
sty LIVA

= Faiensive praar JaAs aciirelin,

sistinl discase: rgrcluslmmw.

iment for relCactory psorn
ally methowexate

* Psoriasis of sealp: tar shampoo followed by i steroid lation

*  Management of psoviasis includes psychosocial s pﬁ]’ﬁﬂl
asprects of the disease.

aretinoid compound

Eytotoxin, usu-

HEmnm




Pl with thick
sifver scales

DIFF

USE PSORIATI




BASAL CELL CARCINOMA

Basal cell careinoma, alse known as basal eofl enihelionn, i 0
slow-growing, destructive skin tumor The most commeon form
of skin cancer. which mirelv mecistisizes,

Causes

* Both envivonmental and genetic factors contnbute io the
development of basal cell carcinomn

Profonged sun exposure (most common )

= Extensive sunburns or sun exposure in childhood

*  Arsenic, radiation, burns, immunosuppression
= Previous Xeray therapy for acne

Pathophysiology

The pathogenesis is uncertain, but it’s thought 1o originate
when undifferentiated basal cells become carcinom:atonns
instead of dilfercntiating into sweat glands, sebom, and ha

COMPLICATIONS

*  Disfiguring lesions

Signs and Sympto

®  Lizpally oocur on the face. j:n.l.rliq. tikrly the ﬁn'v'!i."fltl, L"_\.q"'li.tl
muang s, masolabaal folds

Lesions sanall, sroaih, pinkish, and tanshicent papules with ek
anghoriate vessels erossing e surface: occasonally pigmented

When lesions enlarge, centers possibly depressed and bor-
clesrs Fivom anad clevined

};'I‘.IISIIJ.I E“L |I] .Ilfl\nﬂ‘\'iiilt |II11= I.III:"'I il’i.rill. oy "FI:I‘.I{'“[ III"L"I':\-.
(these rarely metastasize but can spread 1o vital areas and
become imlected o catse massive hemorrhage)

b e s
E | Carcinoms

*  Commanly multiple; wsially occur on'the chest and back
* Onal ar arregulay shaped, lighily pigmenied plagues, with
sharply defined, shighily elevaed threadlike border:
* superficial crosion sealy in appearince: small, atrophic
aress i conier resembling peorisis or eczema
= wsteally chromic and woffkedy (o invade omer ey

Sclerosing Basal Call Carcinomn [Morphiea-Like Carcinoma)

= Wasy, scleronic, vellow w white plagues; no distiner borders
Ocowr on the head and oeck

Diagnostic Test Results

Incisional or excisional Diopsy aond
the fumor e,
Confirmation of the digiosis:

stelogic sundy deterimne
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Treatment

Surgical excision

Cuorenage and clecirodesicoation

'I'|::||:u'1;1|| Selluorousicl, imiqulmml .
Micrascopically controlled surgical exclsion { Mohs
surgeryh

Trucliation

Crvotherapy with liouid nitrogen

*  Chemosurgery: for persistent oF redurrent lesions

SOUAMOUS CELL CARCINDOMA

Squanious coll carcinoma of the skin is an invsive nusnor with
metasiatic potential. It usilly occns on sup-ex sl areas bt
cain acour 1_'E!H,"|'|'I11'I L4}

Causes

= Owerexposure o the sun’s nlcndolet Gos i
= Premalignant lesions, such as Tl PRI krr;nt::siu:l'imllwp'lakln
o

Meray therapy )
Ingested herhicicdes, medicainions, or wases Contining arseni
o Chronic skin irritaion and inflammation

s Lacal carcinogens, such as tar and ail

o Hereditary diseases, such as seroderin j}j!{lllulllﬂ‘!“m'i“m
albinism

Pathophysiology

Squamons cell carcinoma arises rom keralinizing epiderimal
cells.

COMPLICATIONS
* Lymph node and visceral meiastises
& Respiratory problems

=

Signs and Symptoms

= Induration and inllammation of 4 preexisting lesion

*  Slowly growing nodule on a f indurated base; eventual
ulceration and imvasion of underlving dssues ’

= Meastasis o regional lvmph nodes: characteristic &]!ﬂ':m?.ﬁ.
symproms of pain, malaise, Figue, weakness, and anorexia

Diagnostic Test Results

Excisional biopsy dewsrmines the mmor pype. )
Clinical findings of entaneous squamons cell carcinama
depend on the ype of lesion and location of invalvement;

Treatment

Surgical excision
Electrodesiceation and curettage
Radimtion therapy
Chemosurgery

LI R



UGBS <

SKIN RESPONSE TO ULTRAVIOLET RADIATION

Ultraviolet radiation (UNVR) absorbed by
denxynbonucieic acid (ONA) and other
siruchurnes inssda skin cell nuckai lesl;lsln
ceiflufar and molecular

inammation, swelling, mhﬂuriw

Incompdehe or incodrect nepair ol
LNR = induced damage

(Rargely respansible Tor
precancarous and malignant
el gravth)
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MALIGNMANT MELANOMA

A maligmant neaplusm tha arises from melanoovies, malignan
melanoma is relatvely rare and seoconIis fop q'>|||5. 145
all malignancies reference. The incidence i= rapidly in
L SO0 in the past 40 vears. The four types of melanom;

10 2% of
SEHIE,
5 e
suipwerfivcial spreadding, noduler maligian. fentigo wnefigwnn, el eeral
lentyrinous,

Melanoma spreads throngh the lvmphatic and vascular
steimns and metastasizes w0 the regional lvmph nodes. skin,
liver. Iililg\. and central nervons svatem. s course is L pre-
dicuable, and recurrence and metastases may not appear
for more than 5 years after resection of the primary lesion.
The prognesis varies with tumor thickness. Generally, suger
ficial lesions are curable, whereas deeper lesions tend o
metasiasize,

Causes
*  Excessive LR PO Lo 1|:|p|i|r1|1|

* Skin ppes most commaon in persons with Bonde or red hair,
i sk, o blue evies: who are prope to sunbuorm; and who
are of Celiic or Scandinmian ancesiry; rare among peophe
of Alrican ancestry
Hormonal faciors: growith possibly  exacerbated Iy
I.ll PRIy

Family hiseory: slightly more common within Gumilics

& Past history' of melanoma

Pathaphysialogy

Malignant melanoma arises from melanocyics, the pigment-
|'-:-l-:||ui.|:"' cells ol the skin,

Lp o T09% of patients with melanoma have a precxisting
s | I1I1|III.'I il ||11.' LT 'Lil.!'.

e COMPLICATIONS

* Aletastuces (o e lungs, hiver, or beaim

==

Signs and Symptoms

Melanoma (I Any Skin Lesion of |

- ]"|1|:_|rg|'\. Beecommmes i lmmed or soe, iehes, alecres,
Pleedds, nndergoes wesiural changes

= Clumges color or shows \.igln ol surronnding |:i|.;llll‘l1|:
resrression (hlo nevos or viriligo)

Supierficisl Spreading Melanoma

& Arises onn anarea ol clrodic ineiGiion

=l wornenn, moost commion between ihe kiees anad ankles; in
b ks conned Asians, o thie toee wels il soles — |i1.:1l-|!'ln' |Fi},-
e tel areins "lllh_.ll.'i'l bl ERGTLERRR
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& Red, white, and Blue color over a4 brown or bilack back-.
gronned and s irregokan, notched margin

*  Drregular sorface with small elevated tumor nodules hal
iy uleerane and Decd

Modular Melanoma

@ Usually a polypoidal nodule, with uniformly lark or E"‘_":"i"l'
colmation — resembles a blackberry

o Oceasionally, fesh-colored, with fecks of pigment around
its hase: possibly inflaned

Lentigo Maligna Melanoms

= Resembles a large (5- to Giom ) (lan freckle of mn, hrowak
|3|:h:'L'. whitish, or slate colaoi

*  Trregularly seattered bliack nodiiles on the surface

®  Develops slowle, msuallv over mdied veirs, anal evenuually niy
ulcerae

' Commonly 1|1.'".1.'!l.-i.-- weneleer [imuerael, o e, or o back
of the baned

CLINICAL TIF )
Remember the ABCDE: of malignant ficlkmoma
B when examining skin lesions;
B A ASYMBMETRICAL lesion
* B BORDER s irregular
C: COLORS of lesion are muliiple vpes
I DIAMETER of the lesion is less than (5 om
E: ELEVATED or ENLARGING lesion

Diagnostic Tast Results

o Excisional biopsy and fulladepth punch biopsy with His-
tologic examination shows o thickmess el disease
sLAge.

s Compleie blood count with differential reveals ancmi.

= Oiher blood tests show elevated ervibroone sedimentation
ke abmormal plaeler count, and abnormal liver funetion
Lesis,

& Chest X-ray assists with staging.

= Computed womography scan of abdomen, pelvis, and neck:
magnetic resonance imaging of the eve and Brain; and bone
scain detect merastasis,

Treatment

Surgical resection 1o remove the tamor
Regional lvimphadeneotomy

Adjuvaimi cliemoetherapy and biotherapy
Raddinnon therpy

CLIMICAL TIP VERY NICE! i
Regardless of the teamment method, melanomis
veegpuire close long=terom ollowsup to deteet I'M‘t”.!&-
tasis sl recurrences, Siatistics show llli.l.t&_ﬁ; ﬂ_,r
recurrences develop more than 5 vears after pri-
TNV SUFEUTY. i

=



TYPES OF SKIN CANCER

BASAL CELL CARCINOMA

PRECAMCEROUS ACTINIC KERATOSIS

changes in Kerainocyles

Begins as a firm, red nodule or scaly, crusted, at fesion
1 BEcome squamous oill carcmoma

L]
= Can spread il nol rested

DYSPLASTIC NEVLUS MALIGHANT MELANOMA

o _. .I 5 i 60 micke
o Abnormal growdh of melanocytes in a mole ® (an arise 0n nocmal skin or from an existng :
@ Can become melanoma L] ||'|'uH|:I'Eﬂ'|Bd prompily, can speead bo other areas of skin, lymph

ABCDEs OF MALIGNANT MELANOMA

Asymmetry Baorders
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~ MALIGNANT MELANDMA

A malignant neoplasm tiae arises fom melanooe
melanon s relatively mire and accounts o .
all mu]lzl.\;nimcirs reference. The incidence js rapicly increasing,
by OO i the past 40 vears, The four wypes of mckinomas are
superficial ghreading, wodilar wmalipnani, !'r:arrr'gp riealigia, andd ecral
LeriE o s,

Melimomn spreads through the Ivmpluatic amel vascular
sstems and metastasizes 1o the region
liver, Tungs, and cenira

= malignani
romly 15 w0 2% of

al lvmiply needes, skin,
v NErvols system. s course is unpre-
dictable. and recurrence and metasises may non

AP e
for more than 5 vears alter resection af the primary li—fi.ml.
The prognosis varies with imor thickness. Generally. super-
ficial lesions are curable, whereas decper lesions ‘tend. to
FRITE EE TS PR

Causes

Excessive expasure tosunlighn

SKin Vpes most common in persons with blonde or red hair,
Fir skin, anel Blue cves; who are prone to suiburn; and who
are of Celtic or Scandinawian ancestry mare amongg jreopile
of African ancesiny

* Hormonal [metors: growih prossilbaly
PrEgnancy

[ Hq IHIlI'TI 1“

L]

Family history: slightly more common within families
Fast history ol mebnoma

Pathophysiology

Malignant melmoni arises from mekanocovies, the g -
producing cells of the skin.

Up o 705 ol patients with melanoma lave o preesisting
nevas fmoled at the umor site.

COMPLICATIONS

] N * Memsises 1o the JLLLl;,'_\.. liver, oF Birai
3

Signs and Symptoms

Il L 1 - | 1] -
Melanomo (1 &y Skin Lesion or Mevis]

= Enlarges, hecomes inflamed. or sore, iches, uleemies,
bleeds, undergoes wesmral clbnges

* Changes color or shows signs of surronnding  pigoent
n*H“_-uil,-n { halor pevins o v il“;HU?

Superticial Spreading Mealanoma

®  Arizes onoan area of chronic irvitation .

& I women, most common between the knees and ankles: in
Blacks and Askans, on the toe webs and soles — lightly pig-
pcinted areas subiject (o e

426 Part Il = Disorders

calor aver 4 hrown or lilack back-
Jadules that

® R, whine, and bBlue
grovnd and an ircegulan netched margin
s [rregulor surface with small clevaned (umar 1

iy ulcerane and bleed

Modular Melanoma

s Usually a polypoidal nodule, with uniformiy dark nl_‘_.gﬂ}"’]'
eolortion — resembles a blackborry

» Oceasionally, Meshcolored, with (lecks of pgnient
165 harsae; iiln:*nil:l[!.' inilanesl

around

Lenngo Maligna Melanoma

s Resembles o large (3 10 Gom) flat freckle all jan, rowi
blick, whitishy, or shinte colo

o Irregularly scattered hlack nodiles on e surige

®  DPevelops siowly, wsimtlly over many vears, and cveniually may
uleerate

®  Commonly develops under fingo sl on face, or on 1?'3‘;1{

Ilr |.IJI" !1'-I I'Ifl

CLINICAL TIP

Remember tlie ABCDES of malignant nieknom
when exannnimng skin lesions:

A ASYMMETRICAL Tesion

B: BORDER is ivreguku

C: COLORS of lesion are muliiple bypes

13 DIAMETER of the lesion is less than 005 cm
E: ELEVATED or EXLARCGING lesion

Diagnostic Test Results

® Excisional biopsy and full-depih punch biopsy with Tiis-
tologic examination shows mor thickness and disease
stage.

* Complete blomd count with dilferential reveals AneEn, A

= Chher blood teses show elevted ervilirocyte ﬂt:dihl'l:_lllil_'l.'!"ﬁl
rate, abaormad plateler count, and abmormal lver fimetiog
Tests,

® Chest Neray assists with staging,

o Compured womography scan af abdomen, pelvis, and neck:
magnetic resonance imaging of the eve and hnin;ad'di:ip:lﬁ
scan derect melastsis. T

Treatment

*  Surgical resection o remove the umor
* Regional lymphadeneciomy

= Adjuwant chemotherapy and biotherapy
*  Radiation therapy

CLINICAL TIP VERY NICE!
Hegardless of the weatment :ucl.hmt._mllﬂnﬁﬁﬁ
require close long-term follow-np to detect metas
tasis sl recurrences, Statistics show thiat 13 :?ql‘
recurrences develop more than 5 years after pri-

pri-
(K

Ty surgery. A




TYPES OF SKIN CANCER

BASAL CELL CARCINOMA

& Most COMEnon Skin cancer
= Lsuslty spreads only locally

PRECAMCEROUS ACTINIC KERATOSIS SQUAMOUS CELL CARCINGOMA

Abnormal changes in keratinocyles
Can become squamous cell carcinama

& Beging &% a form, red nocule o scaly, crusted, flat kesion
& Can spread if nof trealed

MALIGHANT MELAMOMA

DYSPLASTIC NEVUS

- S

: fﬁ:iﬂiiﬂ?;.ﬁg"m'“i"*"”"’ e ARkl A ot i o L
nodes, or inkemal angans =
ABCDEs OF MALIGNANT MELANOMA &

Asymmetry
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w:l.rts, also known s serriede, are dsanmon. benign, skin

d gnlmv:hl.x 1Ia.:u appear h-hwn_ A virus infects the skin, The
|hrul.|_lll:&1s Ve 0% sonme Waris di.‘{‘lppuhl' sponilameously, somee
residily with ireatment, and others need NigOrOs and pres-

longed treatment. Warrs e comtagions and transmitned by
direcy contact, -

AGE ALERT
."'l.]l:hﬂhgh thies

incidence is highest in ehildren
and voung adiolis, warts may ocenr an any age,

Causes

Human papilloma virus (FPV)
* Prabably  iransmiued

! through
autoinecielation

direct contact:

Pathophysiology

HIPY replicates in the epidermial cells, cansing irregular thick-
enang of 1 Hinm cornenm in the infecied areas. People
i imminity are susceplible.

L :1i' I-.il..ln. 'l:!!l'\--"-!

COMPLICATIONS
*  Secondary infection

" SRSATTINE

Signs and Symploms

TN 17 aats rotehn elevated, rounded sur-
rx fost frequently on extreémitics, particularly
hands and fgers: most provalentin childven ained young
_||h|.'.1n.

= o

® Fildorm: single. thin, threadlike projection: commonly
ercours around the ince and neck

I irregulardy shaped. elevated sirface;
oecurs around edecs of fingeroails and deenails: when

seveere, may extend under the nadl and Ticic of T the nail ed,

LINY

ual: rotng

CALTANEEE pratn

& Flat (juvenilel:
dreil '\-h'_'.:hlh raised lesions with smooth, flar, or \||g!'|l|.1_\.'
rounded Tops: commaon on the face. neck, cliest. knees,

multiple groupings of up (o several huns

dlorsa of hands, wrists, and Hexor sarfaces of the forear
sannally osceues i children but coon affect adules: disoribior
fwaiten lnear beoause these can spresd from soratching or

shanang

& Plantars stightly clvared or ilan ocours singly or i large
clusters { mosic wartsl, primarily ot pressure paanis of thie
feet: ppically cause pain with weight bearing
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= Digitate: fingerlike, horny projection flT'ff-‘iﬂg from 4 peil:
shaped base; occurs on scalp or near lairline ] ek

= Condylom:a acuminatim { sl wart): U-“"*'_'-“}' 5“““1']'. (5
colored pink to red, moist, sofl; niy acour smﬂlrﬂ_l'-!l'l-l_ﬂ_fﬂ_t;
caulillowerlike clusiers on penis, seroiin, w‘l'{a. or il
may be transmitted through sexual contact; not always veic:
real i origin

Diagnostic Test Results

* Sjpmoidoscopy when anal warts are recareent rules out
intcrnal involvenient necessiting sUrgery, -

= Application of 5% acetic acid s warts white i ey e
prapillomas.

Treatment
Electrodesiceation and

*  High-Trequency clecuric curvent o desiroy the wart, ’“'ﬂ[‘m'
removal of dewd dssue at the base

o Effectve Tor conmmon; filiform and, |.-r|:_:t--im'|='|“}'. Pliﬂlw wArls

& Mare effeciive than ervosungeny

Cryotherapy

& Liguird nitrogen kills the wari: resulong dricd hlister Pﬂ‘lﬂl
off several davs ater R

= 1 initial treaiment unsuceessiul, can be repedted ag 2=
Aweek intervals

* Useful for perinngual warts or for eammon waris o 0
extremities, penis, Vigging, or anis '

Acid Therapy (Primary er Adjunctive)

* Applications of plasier patches impregnated with acid {such
as 405 salicylic acid plasiers) or acid drops (such as 55 o
16.57% salicylic acid in Mexible collodion) every 12 o024
Dowies lor 2 1o - weeks
*  Hvperthermin for serrmo Hantaris

For Gonital Warts

¢ Cryotherapy
*  Podophvilin

in tineture of benzoin: may be repeated every 3

10 4 dhas Gwoiel using this deng on pregiant patients)

® 25% 1o 50 wichlorowcetic acid applied o wart and neu-
anlizesel with Baking soda or water when qunmvqu"u .

= Carbon dioxide Tnser thempy i

Dthar

= Antvical drugs ander Istlig,:nliull o

= I mmunity develops, possible resolugion witlour
= Dooipurinmneod canumaeng




Thickened stratum
comeurm yer of
epidermis

Spinous Layer

Epsdermis

Dermis

CROSS SECTION OF A WART

-

‘nail and Jil it off the

CLINICALTIP
PERIUNGUAL
WARTS )
Warts  around  the
edges of (ngernails
and toenails are rough,
are irregularly shaped,

and have an elevated
sirlice, A severe wart
may extend under the

natil bed. causing pain.
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caparack is g gradually developing opacity of the lens o
beres capsule. Lighit shining through the cornes is Dlocked

B this opacity, and o blureed image is cast onto the retinm,

As o resuly, the brain interprets o ey imnge. Catiricts com-
monly coour bilater el cach progresses mdependently,
Exceptions are iraumatic cataracts, which are uswally unilai-
eral. and congenital cuaracks. which may rengan SOy

AGE ALERT
Caaracts are most prevakent in people older tian
{ AP ?” .[.IIE' I'Il'\llgl'lilhi'\‘- Il'\ HI,,'H{"I.;I”'F j_:l:iﬂd; SLEFRICTY

‘ improves vision i 95% ol affecied people,

L

Causes

* Aging

= Tragmn, foreign body injursy

Expasure toaoniamye radinton o infnred mvs

*  Exposure o uluavialer nudintbon

Birugzs that are oxic 1o the lens. auch as predmisone, ergol

alkiloids, dinitrophenol, naphthalenc, phenothiazines, or

plocarpine

= Genetc almormalities

Inlection such as maternal rubella llLllill_-,: the first trimester

Ol pregmincy

* Maternal malnuiriion

* Membolic discase,
v pabyrekdism

*  Myotonic dystrogshy

Uwoitis, glavcoma, retinins pigmeniosa, o retinal

eletachmen

*  Atopic dermanins

such as  diaberes mellitns or

FPathophysiology
'I".'|1hn1:h}hiu]- ey varies withe cach Farm of catiac, Cong
eataracts are particularly challenging, The
chromasonmal alywiormg

ey resuli From
s, mctabolic disease, intranterine
nuritisal deficiencies. or infections diudng pregnancy (such
as rubellal. Senile cataracts show evidepee of PrGLEn e
i, eoxicanive anjurs and increased pigmentiaion inthe center
ol the bens In munaitic citaracs, pliagneytosis of the Tens or
i oo ey oy whien i lens coprures, Tlhe mechanism
of i compliciated ciaret vaies with the discase process — for
example. in dialwres, inereased glucose in the leos caoses i
alsanr by winteer,

Typieally, cavaraer development goes through these four
L HILES

& et — pactially apague lens
& matire— completely opague lens: significan vision loss

430 Parill = Dizorders

tumescent — waner-filled lens; sy lead 1o glancomn 3
fiypermaiure — lens proteins deteriovie: pﬂiﬂ.lﬂﬁ IH-L
throngh the lens capsule; ghwcoma may develop iFintraoci=
Bar (luiel etfloa s aharructed,

COMPLICATIONS

' e Wision loss

Signs and Symptom:

5 8 &8 8 B

Gravlual painless bluring i loss o wision

Milky white pugil

Blinding glare from headlighis e might

Poor reading vision consed Dy reduced clarity of images
In central opacity — vision improves in din Tights s il
alibine, patienes abile wosee avound e apracily

AGE ALERT . AN

Elderdy paricnis with veduced vision m:qh‘e_:c?u:-.
S depressed anmd witlulraw from social 1'_:!"."!."':!5
rather than comphin abou reduced

Diagnostic Test Results

# Judivect ophthalmoscopy and shit-lamp ﬂﬂﬁli"“liﬂ“:’!@iﬂ'
dark area in the normally homogeneous red reflex.
®  Visual acuity test confinms vision loss.
Treatment b
s Phacoemubification cataract extraction to remone lensbat
leave capsule i phce: o
#  phacoemulsification o fagment the lens with ulirasonic
vibraticas
*  aspiration of picces %
= implantation of inraccalarn lens. A
& Extracapsular citaricl extraction:
& lens removed in one piece, capsule leftinten
= amphantticn of intraccular lens
& [ntracapsular catact extrction of entire lens
o parely performed: may be necessey in i
o inunoculn lens placed in front of ins.
#  Laser surgery 1o resiore visual acueity i 8 seco
brane [orms in the intact posterior Ium'mﬁmlﬁ
extrmcapsular cataract extrclion
= Dhscission (an incision) and aspition possibl
il vers with soft catracs "4l
L]

Contact lenses or lens implantation al‘mrsurgg'rj'
wistial sicuity, Binocukr sision, and depth pﬂnﬁ ol




CATARACT

Cornea (cuf) ——

Lens wilh

L L]

° 1

- pmentation
Foiling
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CLEFT LIP AND CLEET

beft lip coned eledt palate — an opening in the lip or palae —

may oconr separiely or in combinaion. Clelt lip and clefi
pakiate are twice s commion in males as in females: wolated clef
palite is more common in females.

Causes

& Jeolated birth defecr normal flt"l'l'!ll.:l]:HHL'l'll ol - oralacal
structires disrupred by a combinaion of genctic and envi-
fosti e nizl f;u;lﬂn.

Part of a chromosomal or Mendelinn svndrome (clefi
defects are associated with over 300 sviclronmes )

Exposures o xpecific teratogens during fetal develapiment

CLINICAL TIP

A Gnmily history of clef delecis inoreases the
risk that a conple may have a child with a clefi
defect Likewise, an individual with a clef delect
is o an incressed risk 1o have a clild with 2 clefi
defect. Children with cleflt defects and their
parents or adult individuaals should be referred
for genetic counseling for accurate diapnosis
ol cleft tpe and recurrence risk counseling.
Recurrence sk 35 based on' [amily history, the
presence of absence of other phyvsical or cogni-
tive traits within a Bumily, and prenaal exposure
il rmaion

Pathophysiology

Cleft deformities or i:iLil!II.Ll:r in the 2nd month of PregrEncy,

wihen thee front and sides of the fee and the paligine shelves

Iuse imperfecthy:. Clel deformities wsually eocur unilaterally or

Balaterally, mrely inidline.

| COMPLICATIONS

*  Specch difficuliies

Failure to thrive related po Teeding ditlicultics

_—
*  Chitis i

* Heanng defecs

*  Plivsical deformin s sclf-image issiies

I

IIl'iliiHl |I|l!|i1l'r||\-

Signs and Symptoms

& Clefi i sy range Trom a simprle nowh in ihe upper lip 1o
a eemplete cleft from the lip edge through e oo of the
nesiril;
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o Cleft palete may be partial or complete, involing only the
soft palate or extending from the soft palate fmp‘!tm‘l:l‘
through the hard palaie into the wpper jaw or nasal cwite

CLINICAL TIP

The constcllation of Usshaped cleft palate, man-
dibular hypoplasia, and glossoptosis (dowmwird
displacement and  retraction of the tongue)
is known as Pierre Robin sequence, or Robin
sequence. It can ocour asan isolied defeod o
one feammre of meany different !q-'llfll'ﬂ'mf§: there-
fore, o comprehensive genetic evaliEion 15 S
gested for infanes witl Rolin sequence, Hﬂfﬂ-ﬂ_i'-'
of the mandibulae hvpoplisie and glossoplosis
carelnl evalistion and maeement oF the aires
are mandators for infanis with Robin sequence.

Diagnostic Test Resulis

Prenatal ulirasonography reveals the defect

Treatment
Surgical Correction (Timing Varies

¢ Cleft lip: g}
» within the first few days of lile 10 make feeding caser
¢ delay lip repairs Tor 2 1o & months to minimize surgi-
cal and anesthesia risks, vule ome associated cnngruil:ﬁ'
anomalics, and allow time For parental bonding.
&  Cleft palate:
¢ porformed onlv alter the infin is gaining “'«_Eiﬂhl-'lﬂﬂ is
infection-res
& wsnally compleved by age 12 1o 18 monihs
& pwo steps: <ol palate between ages G oand 18 months
hard palate a5 late as age 5 years.

Speech Therapy

& Palae is cssential to specch forniaion (srocniml changes eyet;
in a repaired clelt, can permanently affect speech patters).

#  Hearing difficulties are eommon in children with eleft pak
ane becanse of middle ear damage or infections. :

Dther

*  COthadontic prosthesis
& Acledpuaie nutrition
#  Use of o large solt nipple with large lioles




VARIATIONS OF CLEFT DEFORMITY. Sa

Cleft lip "

Fronl of pakile

Unilateral cleft lip lnd:dtﬁ::‘pall‘ll"

Bilateral cleft lip and cleft palate

Cleft palate
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CONJUNCTIVITIS

enjunctivitis (also known as pinkered 5 charcterized by

hvperemia of the conjunctivia. The three main types of
conjumctivitis are infections, allergic, and chemical. This disor-
der usnally occors as a benign, sell-limiting con
ilso e chronic, possibly indicating degenersitive changes ar
damage rom repented acute anacks, Epidemic kertoconjunc-
tivitis is an acute, highly coniagions viral conjunctivitis. Careful
handwashing is essential wo prevent the spread of conjunctivitis,

PO 1

Causes

Infectious Canjunctiv
Mozt commonkv bv:

*  bacterial — Stapbvloroccis aurens, Streplonoeeis Jricumaniee,
Nrrscerin gonovrfuwee, Netsseria mesinginidis

* chlamydinl — Chimmydin irockematis (inelusion o A jUnCiivitis)

* il — adenovirus tvpes 3. 7, and 8; herpes simplex 1 cox-
<ackie: varicelby zosier

Hyprersensitime

¥ '|m||1;n. irass, unkinown scasonal allereens (vermal COnjLne-
tivitis ), o simals

. Il-|:li.|. al medications, cosmetics. or faluics

* Gir polluinis or Yn

= contmol lonsesor solutions

Chemical reaction o

*  ernronmental irmants (wind, duse, smaoke, saimiming pool
elilarine)
Ll 1||I-.|.I:5|- wmal irrints (acids: alkalies)

Pathophysiology

Comjunctivitis is an dnflammation of the conjuncin, the irans-
prairent Liver covering the surfaces in the inner evelid {palpehral
conjunctivi) add ol
Il LI‘!Ili.l”'a I]!'Hi:l\ 'i||. L)
v combarnimation ol
unwaslied hands.
Vernal conjunctivins (o called hechuse sy s tened 1o

ront of the eveball (hulbar conjunctivi),
ooy s rapidly sp
wcls, washcloths, or the patent’s own

swils o thie other

b worse i the spring) is o severe form of immunceeloblin
E—medlintee] st ce werion, This forim of
junctivitis s Balateral, It nsualle Begins Deiween agees 3 oand
I persists nnel about 10 vears o8 sgge, 10 sometimes
sssnchiteed with otbier signs of allesgy commaonly el
Tens, astlini, or allenge dhinilis,

el e il

W COMPLICATIONS
U & Lorncal infilocies
= = Corneal uleers
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Signs and Symptoms

. ]'I\'I]I!It'l'lliil ol the conjunctiva

#  Dhischarge or tearing

LI L or ]}'Eﬂl;l'll}hf_lhiil. {red flags. may inclieate more serous
conditions such as iritis, keratitis)

Acute Bactarial Conjunctivitis | Pinkeya)

& Lisually lasis only 2 weeks
= Niching, burning, and the senstion of & Foreign body i the

oy
o Crust of sticky, mucopuralent discharge (greenishy on the

eyelids

-

gonorehgeae Ca

* Jiching, burning, or forcign Body sersatron
o Profuse and |‘:l|:|| ikl dlise |I:tt:.!l.'

Wiral Conjunctivitis

o 'f:u.rpiul.n (TEHT} iIIF [L:I]:i])hl:l -1 minimal cxudae
= Enlargement of the preaucicular lmph node
o In children, sore throat or fever ifthe is sy aclenovinus
* Variahle time course. depending on the virs:
& sine selllimiong, ksting 2 1o 5 weeks
& others chronic, produging o severe disabling discase

Diagnostic Test Results

o In sined smears of conjunctival sorapings. the predom:
nance of lvmphocytes indicates viral infection; of peuire-

5, bacterial infectio Al ol mmim:pl:ils. all::rml-rc!umll
infection.,

¢ Cultore and sensitivity wests identify the causative Gl'gil'iiﬂll
(not routinely done).

I'I

Treatment

*  Bacterial conjunciivitis: wopical approprizee brodd-specioim;
antibiotic
®  Viral conjuncuivitiz: .
#  yesist reatment; most imporiant aspect of Ireatment is
pPrevening ansmission
= herpes simplex infeciion generally responsive tostreats
ment with wifluridine drops, vidarabine ointment, or
oral aevelovie e
# secondary infection possibly prevented by sulfonamide
ar bromd-spectrum antibione evedrops i
& Vepmal (allergic) conjunciivinz:
* corticosteroid drops followed by cromoly sedinm:
= cobd compresses o relieve itching
#  oocasionally, ol or aphiledmic antibistamines




CLINICAL MANIFESTATIONS OF CONJUNCTIVITIS

Hyperema of e
eOnpunCi

Discharge and teasing
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uleers produce comenl searring or perforsition and
apor case of blindness worldwide. They oconr in the
central or morngnal weeas of the cornes, vy i shope and size, and
iy e singrmilie o mnliple, Marginal nlcers are the most cammon
form, Prompt treamment (within hosirs of onset) and refersal 1o an
{:phllmllllr.\lng_,bl are impesine i prevent visual impsiment.

Corm._':ll
area

Causes

Protozoan infection
* Acanthamocha
Bacterial Infections

* Sl orens i

* Picuicmmanias aernginosg

= Sfrefloceccies viRdans

. -'sil‘r-j'd'--m.-rm dl'.llll'n.frlnrrr WA e ann e
Murerxelln figreficiens

. I'It'l:jH."\ \iIIIF:I!L':\ |
= Variola

* \ccinda

= Varicella sosier

®  Candide
L .Ilr|~..'.lJ||r.l'

- \eremirsepitian

* Trauma

o E"H|.u wiine renctions o bacterial infections, toxins. wichiasis,
cntropion. allergens or contact lenses

= Vinumin A deficiency (xeroplhithalmia)

* Filth eranial nerve lesions nenroiropic uloers)

Fathophysiology

The introduetion of & cansative Tacwon such as bacierial or her-
pos virnsainlcenion, rauma, or misose of contact lenses, siares
thie process, This leads to epithelial destouction of the sioma
with il imnmetion and gear irlg. Sllel'l'qu'i.LI wlceration resalis
in photophobin, epiphora. foreign body sensation, discomfon
e p:lil:l], anil eleereased visaal .|1.1|i|::r.

Ieep ulceritions peneivane the epithelial byers of the eve,
Ieading 1o perfontion and allowing infection of deeper eve
struciures and ¢ isicnn of cve contenis, F
o during healing ol decp nlcerations, leading o scarring
anvel evenmual opacity of the corn
prartial or vl vision loss,

Al Lissie Cin

Tliese: [rrisiesses o Ll e

Sy COMPLICATIONS
1] *  Corneal searring
s - Laoss of the ae

= Vision loss (permancnt)

436 Part Il » Disorders

Signs and Symptoms

Pain aggravated by Blinking

Foreign body sensation

Increased waring

Photophobia

Pronounced visual blurring

Puar |.|||;'l'|l n‘.l'lu.‘h:llg:: :wil;l'l bactenal ulccr]

Diagnostic Test Results

Flashlight examination veveals an irregalan corneal surface,
Fluorescein dye instilled in the conjunciival sac stmns the
outline of the uleer and confivms the diagnonsis

Cultare and sensitivity esting of corneal scrapiogs may
icbentify the cansaiive baciema o Diomgsis,

Treatment

All Corneal Ulcers

= Prompt treatment ad vefereal o aphthalnologise o pres
vent complications and permanent visual impaism

# Svstemic and topical broad-specioum antibiot il cul-
ture results identify the cansaiive orgumsm

*  Measures o eliminate the underlving canse of the nlcen and

relicve pain

Fungal Infaction

-

Infec

L

L

Topical instillation of natanycin for Fiesrim, Aeemonfum,
anel Candieda inlections

tion with Herpes Simplex 1

Topical application of irifluridine drops o vidarabine
aimtment
Trifluridine for recurrence

Vitamin A Deficiency

L

Carrecuon of dictary deficiency or Gl |im:|:1'|mrpﬁ_l'!ﬁ 1_‘-‘_[:
vitmrin A

Infection with P agruginosa

L

Pobomyxin B amnd gt:ru'l.mic'i.n acministered wpically and by
subconjunctival injection _
Hospitalization and isolation and LY. carbenicilling Ill'lﬁ_
tabramycin to stop the rapid spread of mfv:ﬁinll, ﬁliﬁf-
prevent corneal perforation, which can accur within
48 hoars

CLINICAL TIR
Tresment for a corneal uleer mlwd by

stiould be utilized cantiously and only u
supervision of an ophthalmologist.



Neurotropic Ulcers or Exposure Keratitis Infectionwith Varicella Zoster

* Fi CCpuenin instillation of aruhoial tcars or IL:hric:qliuH o [ - Tﬂpi.ta.] sulfonamide aintment ﬂP'Plifd three o four limes
menis and use of a plastic bubble eve shicld daily 10 prevent secondary infection
*  Analgesics for pain
*  Cycloplegic evedrops Ffor associated anterior uveitis

LOOKING AT CORNEAL ULCERS

Marginal kevatites occuring near
the edge of the comea

———— Hypopyon ulcer in the anterior
chamber (oontains pus &nd fas
hard edges)
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ECTROPION AND E

ning or eversion of the eyelicd,
miaw hee congenital or acguired. Acquired ecrapion may be
involutional, paraliic, cicawicial, or mechanical: Involutional
ectropion is the most common form and usually stems (rom
age-related weakness in the Lid AlVEIC ECLropio Ay GoCur
with seventh cramial nerve palsy from diverse causes, such as
Bell's palsy. tumors, Herpes zoster oticus, and infillrations or
tmiers of the parotid gland, Cicatnicial ectropion resulis from
SC'III'I'i!'Ib" of the anterior lanella from faoial burns, oreein.
chronic dermatitis, or excessive skin cxcision with ble pharo-
plasiv. Mechanical cciropion can oceur with Hid wmors that
canse the lower evelid 1o.cvert
Entropion is the inward torming or inversion of the eyelicd.
It can be umilateral or hilate kel can cccur in thie upper or
lower evelid, although it occurs more commenty in the lower
lid. Entrapion can be congenital (rire), acute spastic, invalu-
tiomal, or cicatricial,
Altho
age, they'

I ‘: ciropion, the ouward

hoth e l:|'ur:|'|-::||| amel |,'||I|'|:||;|:in||. LAl oo al sy
mere comman in adulis over age G

Causes

* Deficiency of the anterior luimella {congenital)
*  Gencic ocular smdromes

J...U. l“ (Rl TR T TER G| |II.|.I‘-LI.I."\- ‘Il‘iﬂ II'.II.r! tIII.' I."l.'l."l:l! [ FEE -I".|| l'|'||i|'l_'l:l:l

lhh_:q_'n"-i‘ of the lower evelidd retsictors Il,'nllj_"\'llltilﬂ:l

¢ Deular ieritstion fom anfecion. inflammation, or trama

(acie spasic b
Scarring of the IJ'.I.IF.H:'I.-I al COmEnCi and romtkon of the
evelicl margin (cicatnicial)

Pathophvsiology

Poor msertion of the muscles that pull the evelid downwird
along with comtraction of the orbileularis muscle allows the Vg
lied 1ot one way or the othen Laxioy of the canthial endon
can ageravaiie the probleni. I both tendons become signifi-
cantly kax. all of the horconal suppeort of the evelid is weak-

eneeds resulting in an eoropion or eversion of the evelid.

Entranion

Lo svc vt spaastic entropion, the spastic closaing of the orbicoulars
oculi muscle overakes the opposing sciion of the lwer cvelid
retraac i, resiliing i

s ivwaared tarning of the evelid,
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In acquired entropion, the brow and lower [rcial muscles
are weak, which resulisin a drooping of thie lower C:ﬁ-"k'—-

In invelutional entropion, dehiscence of the lower lid
retractors allows the inferior mrsal mangin o move anteriod
Horizontal evelid laxity and overriding of the pretarsl and pre=
septal orbiculans muscles add o this, resuliing in involutional
entropion, Cicatricial cntropion resulls from scarrimg of the
palpebral conjunciiva and subsequent inward ratation of the
evelid margin.

COMPLICATIONS

s Cornesl abrasions

- al scming
- =
& Kr nization of the palpebral conjunctiva

*  Vision loss

Signs and Symptoms

& Jreitated or red eves

e Tearing

* Watery eyes

® Discharge

& Crusting of the cvelid

@ A sensation of something in the ey
2 F.:w_-l'll:l CVOTRION OF INVEFSIOE

Diagnostic Test Results

® Although laboraory studies don't show eniropion, biops

¢ help rule out antibascment membrane antibodies in
cieatricial entropion.

s Exophthalmomerry readings may reveal the presence of
1,"?(1|l|lhl|tillll:li,'lﬂ i anvolutional L'ClI'GpiGII.-

= Distraction and snaplack ests reveal abnormal horizongl
lieh laxity in ectropion.

Treatment

= Ccular lubrication and anificial tear preparations for spas
tic enwropion resulting from drey eye syndrome ]

= Antibiotics and conicosteroids for spasiic entropion caused
by Bleplharitis

& Bowlinum (Bowox) injecion in small amotnts (o spas-
1o eniropion to weaken the promrsa orhicularis oeulic
muscle

= Chemotherapy (dapsone) lor cicawricial entreplon second:
ary to peimn pheigus '

* - Surgical repair




LOOKING AT ECTROPION AND ENTROPION

ECTROPION

Weainess in e eyehd causes the
outward turring of the eyihid.

ENTROPION

Thea eyelid turns inwaid.
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GLAUCOMA

Tanncomn: a grroup of disorders charagterized Dy an alaor-

mially high intraocular pressace (101 than damages the
aptic nerve and other ingsoonlar stractires, Glaucon oocurs
in several forms: chronic open angle (primary), acue anigle
closure, congenitml (inherited as an aiosomal recessive (i),
and seeondary 1o other causes. Chronic open-angle glacoma
Iy Bilaneral, with insicious onset and a stowly PEOETCssIvE
course. Acute angle-closure glneoma wpically has o capid onser,
constng an ophthalmic emergency, Unless reated promgly,
thisacie form of glancoma catses Blindness in 3 w5 days:

Causes

Chronic Open-Angle Glauc

* Genctics

*  Hypertension
¢ Diabetes melli
* Apging

* Black cithmicity
* Scvere myopi

* Drogdanduced mvdriasis (exoreme dilation of the pupil)
Excitemicm or stress, which can lead o by et LEnsion

& vkl
* Trauma
= Sieroicls

*  Trigh

Inlections
" Rnreery

Pathophysiology

(hronic open-angle glnconi resithis froon overproduction o
|'|h-.|| vt of the canilon of Aly[gellL] hnmaor throngh the wabec-
plar meshwork or the canal of Schiemm, cansing increased 10P
amvd chage e ibee optic nerve. Insecondory ghincoima, o militions
sprch st and snnzery increise the risk ol obstruction of intc-
wcyilar (i outflow cansed by edemaor other abnormal processes,

Seute spele-clostre glaecomma resulis from obsiruciion o thie
creai o ol ,|..1'Eth1nl.|-u humor, Obstruction may be caused by s
tenmirally marrow angles hetween the anterion ins and the poste
rior corneal surface, shallow antevior chamber, a thickencd iris

thiat cateses angle elosire oo pupil dilimion, or o bulging iris il
[LLER EEHT]

e s on the uabeonloe, o |!1$ill;: thie s

anechine). Any of these may case 10T w0 increase suddenly,

AGE ALERT
In asbeler paaicnts. parinal closure of the sungle also
PEREIN GHOC T, MR that two forms ol F{r.illll: ORI 110N

Coexish.
COMPLICATIONS
U * Vision loss aned blindness
= g
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Signs and Symptoms

Chronic Open-Angle Glaucoma

= .]L,":ﬂ'il,'iI“:-' Daabingerrsil

e Mild aching in the eyes

#  Loss of peripheral vision

® Images of halos arowod lights

o Reduced visual acuiny, especially an night, not correctible
with ghusses

Acute Angle-Closure Glaucam

*  Rapid onsey usaally umilaeral

& Inflammation; red, painful cve

& Seqnsation of PRESSUTE DA the oye

= Moderate papillary dilition nonreactive o light

& Cloudy cornea

= Plurring and deceessed visial acuing alos arourd lights

*  Photophobia

& Minesen and vomiting

Diagnostic Test Resulis

*  Tonometry measurement shows increased TOR

+ Slirlamp examination shows effects of glavcoma oo ante
FIOF ey S Ires,

= Chonioscapy shosws the :||:§;|:|.' ool thie l“'!.'(‘l'ﬁ anterior chamber.

= Ophthalmoscopy aids visualiznion of the fonduos.

*  Perimerry or visual field wests show (e exient of periphel
wision loss,

*  Fundus phowography shows optic disk changes.

Treatment

Chronic Open-Angle Glaucama

L]

Bew-adrenergic blockers, such as timelol or hetaxalol
{a betay-proceplor amagonise)

Alpha agromists, such as brimonidine or apraclonidine
Carbomic anhydrase inhibitors, such as dorzolamide on
ncetslamide

Epinephrine

Prostaglandins such as Enanoprost

Aliotic evedrops such as pilocarpine )
Surgical procedures if medical therapy fils o reduce 108
argon kser rabeouloplisty of the tabecnlar meshwork of
s opren angle, 1o produce a thermial burn that changes e
surfnce of the meslaork and increases the outflow al‘a'lliﬂﬁ
ous humor; wabecolectomy, 1o remove scleral m;un;a:]ﬂ
fotloaved by o pesipheral ividectomy, 1o produce ah.ﬁpb'iﬂriﬁ*
!'m' :lul||.|lruux ontllow mndder the Comjunctivi, creating lﬁmm‘
wing blels '

Acute Angle-Closure Glaucoma

Dreular emergency, requiring immediate in I"l'a-l‘-'l.ll.Wf ention,
. ; hErver

i lueding: T
= LV manniol (20%) or oral gheerin (5%

* steroid diogps '

= acctolumide. o carbonic anhydise inhiliton




® pilocarpine, o constrict the pupil, farcing the iris way » laser iridotomy or surgical peripheral iridectomy
fvomm the irabeoulae amed allowing Muid to cscape * cxcloplegic drops, such s “P’“h"'di“’ in "h: M“mﬂ'
* tnolol o beaadrenergic blocker eye tonly after kaser peripheral iridectomy).

opieid analgesics

OPTIC DISK CHANGES IN GLAUCOMA

Maormal optin: diske

Optic: disk

Central retinal arery
‘and ven

Inferior macular arery
and vein

Disk changes

Decreased biood
“Supply b retina

displaced nasally
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HEARING LOSS

H l."qll'ill!._: bts, or deafiess, resulis from o mechanical or ner-
volls impediment 1o e wansmission of sound waves ad
is the most comimon |m1.|h’r|.uRi1' Process assercizited with hesr-
ing alteration, Hearing oss is further defined as an inabilite to
perceive the normal vange of sounds andible woan individal
with normal hearing. Tvpes of hearing loss include congenial
J‘I.l.‘:lring loss, sudden deafiness, nodseandoesd '|11_-.1:|'i||H Fowss, el
preshvensis.

nital Hoarino Locs

& DPominant, avtosomal dominant, autosomal
sex-linked recessive trait

* Maernal exposure 1o rubelln, cvtomegalovirus (CMV), o
aphilis during pregnancy

* Lse of protoxic drugs during pregnancy

Trimn or prolonged (el anoxia during delivery

=  Congenital abnormalities of cars, nose,

" Premandn or low Birth weieln

Serum bilirubin levels above 200mg/dL

TECCSSIVE, OF

or throat

L \|'l'll1l|.:n bR TGN CaEe Of vinkilnteral '\I."!1"\-1I:Iill-|;'|ll'.;ll
hearing los in children

= Onher bacterial and viral infecuons — rubella,
imflueng, herpes roster, nfectious mononueleosis, myco-
I..lln."'lll.l. |.||||.‘ t.:"-!lll

& Sleimbolic disorders — diahees mellims, hyporthyroidism,

aned hvperlipoproicinemia

Vascular disorders — hyvpertension and arteriosclerosis

rubeolka,

= Head tumie of brain mmors

* Chotoxic drugs — mmnoglveosides such as obramy-
cin, streptomycin, quining, and’ gentamicing, salicvlanes;
Loy elinretics sieh as Mirosemide,
btimmestanicle; anuneaplistic drugs such as |.'i.'-.|_;|l;||i||

*  Neurologic disonders — muliple sclerasis and nearosvphilis

*  Bloodd dhvsersias — leakemia and vpercoagolation

ellizics :I.Ilil. acid, and

& Profonged exposure to Joud noise (55 e 90 di3)
*  Hricl exposure o cxiremely loud nose (grester thaa 90 JdB)

*  Loss ol Dar cells in the
ol g

organ ol Corti, can ocour as u result

Pathophysiclogy

The major formns of hearnmng o ave chissificd as conductve
loss, interrupted passage of sound from the external car (o
thies umcrion of the stapes and o nelonw: sensorneur loss,
impaired cochlea or acoustic (eighth oranial) nerve dysfone-
tiont, causing Gailure of tansmission of sonnd impulses within
the inner ear or braing or mixed loss, combined dysfunction of
conduction and sensorineural transmission.
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COMPLICATIONS

= Difficuly communicating

Signs and Symptoms

& & @

Deficient response 1o anditery stimuli

|1'|'|pn wred spsee h :I:_'u']lli'mu"ul

Loss of perception of certain (requencies (arouned 4,000 Hz)
Tinnius

Inability to understand e spoken wird

AGE ALERT
A deal infant’s behavior can apper prcrmmal
mislead the pareins 2 well as the health cie prafes

e
m sional, especinlly if the infnt lhas antosomal reces

sive deafiness and i e Frs ciild of carmicr parenis.

Diagnostic Test Results

Computed tomography scin shows sestibin ke and audiory
pathways,

Magnetic resonance imaging reveals acoustic (umoers anik
brain lesions.

Auditory brain response shows aciivite inaditory nerve
aned brain stem.

Pure tone audiometry reveals presence and degree of hear-
g Boss,

Electronystagmaography shows vestbular function.
Oioscopic oF microscopic examination reveals middle er
dizorders and removes debris.

Ringne and Weber's tesis show whether hearing loss is con-
ductive or sensorincural.

Treatment

Conoenital Hearing Loss

Surgery, il correctable

Sign language, !-|'.H:‘ﬁ:11 reading, or other effecive ‘m:nmul'
developing communication

Phototherapy and exchange transfusions for liyperbil
binenmia

Appropriate childhood immunizations

Sudden Dealness

Prompt identification of underlying cause, m:;h__is mﬁf@
neuren o noise, and appropriate reatment

Moise-Induced Hearing Loss

mormal hearing usually restored by overnight rest after sev=
cral hours” exposure wneise levels greater than 90'd
High-frequency hearing loss generally prevented |
i exposure o loud noises :
Speeech and heinng rehabilitation possibly req :ﬁ&]
repeated exposure 10 such noise, beeause leard
seldom helpiul




Preshvousis Other

* Amplifving souwnd, as with o hearing aid, helpfull o some & Antibiotics

Pt *  Agenis (o dissolve cernmen
* Hearing aid o help for many patients who are intolerant ® Decongesiants

ol loud npoise *  Analgesics

CAUSES OF CONDUCTIVE HEARING LOSS

Hely —

Aalibelng

[iS S |
SR ;
""‘7;.

Extermnal atoustic
REAnRs —

ot of @ ueniche

S0 CLINICALTIP
| | HOW HEARING

e OCCURS

* Sound vibrations sirike the tvim-
panic membrane (eardrumi,

* The auditory oszicles vibrate,
aned the foowplate of the suipes
moves at the oval window

s Movement of the ovil window
cases the Muoid inside the scala
vestibuli and scala tvmpani 1o
THOVIE,

* Fluid movement against the
cochlear duct seis of nerve
impulses, which are curicd 1o
the Brain via the cochlear nerve,
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LARYNGEAL CANCER

anyngeal cancer is canger of the evnx or voice Tox in

which malignant cells are found in the dsue of the v,
The most common forme of Lrsngeal cancer is squamons cell
carcinoma (9550 mre forms include adenocarcinoma, s
con, and others.

Causes

U'nknown

Risk Factors

Smoking

Alcohiolizm

Chronic inhalaton of noxsions umes
Familial wendency

History of gastrocsophageal reflux discase

Pathophysiology

Larvngenl cancer may be inirinsic or exivingsic. An inirinsic
tmaor is on the true vocal cord and doesn’t iend o spread
becatse underlying connective tssues ek lvmph nodes, An
extrnsic pumsr i3 on seme other part of the uvons and ends
taspresd early. Larsngesl cneer is orther classified aceording
tin these locntions:

® uerfrnplintis (False vocal cords)

L |;|’Il£|.'|'.'1 { e vornl cordss

®  cnfenlabiic (elovnwaired exrension lrom voea] eords |_|';|r:*] | |8

3 COMPLICATIONS
T'ﬂ & Swallowing difliculiy

Signs and Symptoms

® Hoarseness ot [::'lﬂui-\h I“‘”H‘-" than % weeks

* Lump in the throdat
* Pain or Biraiog i the throat when drinking cions juice or
lvon laguicl
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"

Later Clinical Effects of Metastases

# Dsphagia

¢ Dhspnea

& Cough

= Enlarged cervical lmph modes
= Pain racliaring 1w the ear

Diagnostic Test Results

* Reroradiography, larmngeal 11.r|'|ﬂ.|.!],"1'-|.p|l}'. {l.'mlpllll:d ll:l]‘JIUS'
I:|:|:||11I.' seam, and I;u'w:g::;‘rl;qrhr conlivm the |H'AHL'||C"-'1.'.‘T?-
mass,

*  Chest Xoray identifics monstisis,

* Laryngoscopy allows delimitive stagimg by abraming II'I'I.I|'
tiple biopsy specimens (o estalilish o primary aggncsis, 10
determine the extent of disease, wnd o idennify additienal
|:|l1:||'|i||'|gr|;_1:|1t lestons or <econd AT Y lesioans.

*  Biopsy idemifies cancer cells.

Treatment
Precancerous Lesions
& Laser surgery

Eariy Lesions

®  Surpery or caditon

Advanced Lesions

* Surgery; procedures vary with wmor size aid ean inglude
cordectomy, partial ar wial laryngeetomy, supiglolic e
wngectomy, or ol levngeciomy with lanyngoplasty

# Laser surgery o help relieve obsiruction caused by tumar
prowth

*  Radinion and chemotherapy

speech Rehabilitation

# il speech preservation isn't possible; may include:
= esophageal speech
= prosihetic devices 1y
= experimental surgical techniques 1o consirugl a new
voice hox.




. :'-'_J‘:' ———

LARYNGEAL CANCER

Mirror view
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MACULAR DEGENERA]

Mill:ll'llr doegeneration — awophy or degenesaion of the
talisk — 15 the meost common canse of e Islimal=
niess in adults, Commonly alfecting both eves, it accotings for
bt 1205 af hlindness in the Unieed Soees and Gor abont 175
of new blindness. s one conse of severe, irreversible, and
unpreventable loss of cenal vision in eldedy patienns

AGE ALERT
Two tipes o age-related macular degeneration
(AT F]

* ey or atrophic — charcterized by arophic
pigment epithelial changes: most commeaonly
catises mild, gradual visual Toss

*wet, or exudinnive — characierized by subreti-
nal formation of new Bleod vessels {neovaso-
larizmtion) that canse !L".!]i:il.‘;'l:, ]11.'III.I:III'|IiIEL'.
and fibrovascnlar scar [ormation; causes
wevere, mpid vision boss.

Causes

Primniury canse unknawn

= Infection

* Poor puirdon

®  Family histony

- Slill:ll.:i:l'lg )

*  Cardiovascular diseise

Pathophysiclogy

Age-related macular degeneraion results from harderbng and
ubstruction of retinal arteries, which probably reflect normal
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degenerative chianges, The formation of new ﬂqﬁi’ i
thies mecular area ohscures centralvision, Unde
changes occur primarily in the retinal p;glm:il
Bruch s membrane, and choriocapillasis in the!
The diry Form develops as vellow extracellufar 1
drusen, 'u.lm.h .u.cumula.lr: h{:m.d.tl! I:lll.‘ Pdﬁﬂlﬁlll"ﬁ

ATC COMMOn in t:l-rk'ﬂ}' pattients. Ohver time, drusen g b
become more numerons. Visual loss ooours as th@l;!‘l.ﬁlﬂ}w
ment epithelivm detiches and becomes arophic

COMPLICATIONS
U = Blincdness
& Alacular lesions

= Mysiagmins

Signs and Symptoms

& Ch.ulg\t,.s in centcil viston doe bo ntmllmﬂmmﬁ
a blank spot (scotoma) in the center of apage :H'hl‘ I
Distorted appearance of suaight fines mtwd h]r
of retinal recepors

L

Diagnostic Test Hesults

* dndirect ophithalmoscopy shows gross macular
opacitics, hemorrhage. neovascularizsion, I@Ql}m
dirusen boedies, or retimal demachment.

= LV, (luorescein angiography sequential photogr
leaking vesscls as (uorescein dye (lows into IIIE.
the subreinal neovasoular nee: -

@ Amsler's gricl west reveals central visail ﬁ'-‘.*l;lfq& -

Treatment

bk

®  Exudative form  {subretinal neoascularization
photocoagulation

= Awophic form: currently no cure




RETINAL CHANGES IN MACULAR DEGENERATION
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Mt"lli\"l(“s discise, a lalvanthine dvsfunction alse known as
endolystpdiatic fvdrops, canises severe vertigo, sensorinenral
hearing loss, and tnnims

AGE ALERT

Meniere's disease IIFII:I“:.' allects adulis bepween

the ages ol 30 and 60 vears, men stighily more

often than women. It rarely occurs in children.
Usaally, anly ene ear is involved. After mul-

tiple attacks over several vears, residual tinnios

el ill.'illlllg Tewss cam Dot Incapaciating,

Causes

LVinknown bt oy be related (o amwomic abnormalities:
immune, genetic, and/or vascular ctiologies

& Posivive Tumily history

& Jonamanne dlizorder

* Migraine headaches

= Middle car infection

& Heml tnsiema

& Autonomic nervous sisiem dvsfitnction

*  Premcnstrial edeim

Pathophysiology

Mentere's discise may result from over |||1u:|1|-. ticsnh Or decreased

.l|'|nﬁ::l|j:rli|l|| ol e=nle l:.'\.|1||||| = Lhe flond coniaimed i e Eaby-
rinth of the ear. Accumulated endobonph dilacs the saccule
ancl cochlear duct. Bilation of the endolvmphatic syvsiem
occurs ancd the Reismer membrne ofien tears. The rupiured
Retsner membrane canses the endobaph o escape i the

penlvmph, chusing svmptoms of Memene's ceonrs.

= COMPLICATIONS

E 8 = Trauma oo falls

= r = Delwilration
ﬂ:" & Decrcascd quality of life

Signs and Symptoms

¢ Suldden, severe s, 1.-.'1|irii|:||_-_5 vertigo; lasting Troan
10 mianueex s several hours, becise of ncreased endo-
By (anacks maw cocnr several Gines a vear, o remissions
piey Bist cis IIlIl.F e several Vs )

* T cinsed by aliered Giring of sensory aaditory meu-
rons; possibly, residicil tnnios twecn attacks

*  Hearing impainment die o sensorineural loss:

*  hearing possibly normal benween anacks

Ly I‘cl‘.n.".ﬂq:{l anneks [ wasilile [progy casive canise of [ELER IR

hearing loas,

* Feeling of fullness or blockage in the ear before an anack, a
:lwull_ul clhanging sevsativit of prosanne secepors

* Severe favsed, vomiing, sweating, and pradlay during an
acute atck becanse of autonomic dvalunction

* Nvstagmus due o ety and intensite of i pnlses
reaching the brain stem

®  Laoesof babince and Falling 1o the affected side die LEy ver i
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Diagnostic Test Results

Aundiometric wsting shows 2 sensorinenral hennng:hﬁanﬂ
loss of discriminaion and recruitment, fow
Flectronysiagmography reveals normal o reduced vestibi-
o respronse on the affected side, -
Cobd caloric iesting shoas impairment ufixulmwibuh'mfﬁx-
Electrocochleography reveals increased ritio of sumniating
potential W action |1u'.-u_':1Li:||.

Brain stem=evoked response Audicnmetry est evaliates for
acotsstic renroa, i o, and. vascular Iﬂ'ﬁiﬂmh ﬂ‘.f
b stein,

Computed tomography soan ol g elic RN LR
imaring (MR detects Sooistic nemron s calise of
SV HLOINS.

Treatment

BPuring:an Acul

L

Lying down o sminimize sl movement

Avoiding sudden movements and gl Hﬂhl_s o pedhisce
clizziness

Promethazine or prochlorpemszine Lo relicve natsea and
venmiLingg -
Atropine to control o attack by redicing automnomes ners
VoS system function

Dimenhyelrinate wo comtrol vertigo and nmuses .
Central mervous system de pressints, such) as Iumn IIHI'
diazepam, 1o reduce excitability of vestitadar nueler
Anubustumines, such as meelizine or ﬂ"!illlullllﬁﬂmﬁﬂ.:._;_l'n
reduce dizziness and vomiting

Long-Tarm Management

-

Disease that Persists Despite Medical Treatmer
Incapacitating Vartigo

Divretics, such as triamterene or acea@olamide o redioe
enclolymph pressure

Betahistine, o alleviate vertgo, hearing Ins.-s;:ij!ﬂ “ﬂm
NVasodikuors, 1o dilate blood vessels sl.rppl}‘illg;_ﬂ]#fhﬂ ¥
Sodium restriction, 1o reduce c-rtdnl}rmpha._l.ié'lr}_‘i_ﬁ:gﬁs‘
Restriction of caffeine and nicotine, both ghown o decnsse
microvaseular flow in the |."Eb1|'l'il!1j1ilil! sl
Antihistamines or mild sedatives, 1o prevenuaiacks
Syziemic sreplomycin, to prorlursc :hg:n'u.ﬁll.a'lglaﬁgi}r r.g?
sesory neuroepithelinm of the inner earand @i@:ﬁ
ol vertige in patients with bilateral tl.ls:mfﬂrﬁhgy'iﬁ
athier treatment ean e considered

Endolymphatic drainage and shunt place
pressure on the haiecells of the cochben aned pr
sensorineural hearing loss A
Vestibular nevve resection in s
reduce vertigo and prevent further
Latsyvinthecomy iorelieve vertigoin p
Lating symplomnks and pooror 1o hearing

Cochlear implan gition, o improve h
profonnd dealiiess






OCULAR MELANOMA

Ithoargh melanoma wpically develops in areas of the bocdy
that contain cells thay produce melanin such s the skin, it
can also occur in the przmented area of the cve, Ocular mela-
noma most commaonly cocurs in the vascular laver of the eve
called the ovea, the ared beoween the retina and the sclera.
It can occur in the inis and ciliary body (the front part of the
uvea ) or in the choroid faver (the back part of the woea).
Melinoma thar onginates i the ove is a primary cancer, the
minst common pramary cancer of the eve in adubis. Melanom:a
than appess clsewhers firstand then spreads o e eyve is a0 see-
andary cancer. Both types of ooular melanoma are rare.

Causes

& Exact carse unknown
& Blue eve color (increased risk)
*  Dreplastic nevas amdrome {(possille increased risk)

Pathophysiclogy

Primyary melimoma origimates in the melanocyvies of the cho-
rodd o back part of the wwes and wpically begins as preexisting
melanoeviie nevi, Chovoldal snelanomn '|:||1|r|;'dv|-\. circulation
to the pigmented retinal epithelinm. The tmors can become
|.|.I!:T;|: belore noticexble vision loss goctirs., r|£|:|:'|11|:'t| v ot Lhie
distance from the opic merve and fovea where they onginate.
Scepage of (luid o the subretinal space can lead (o ol re-
nal detachment

Clhioraical melimomes wltmately resule in death because of
metstiss Unforunately. this cancer memstasizes before ding-
nosis, Becouse there are no lvimphantc vessels in the eve, the
cancer can aily spread through thie hematologic system and
most often metasnsines w the liver, Other organs of metasiasis
irl.l. II!I:J(" t!'ll." !Il]lH". 'J'.:ll“'. ‘Lll]. ﬂlHI. 11'F11|'il! nervons ‘\‘ll_‘llt.
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COMPLICATIONS
& Alerasiasis
= Blindness

Signs and Symptoms

= Light (lashes

= Visual blurring

* Dark spotin the viswal field

= Change in the color of the iris

* Growing dark spot on the s

*  Loss of periphernl vision in thie affecied eve
= Visual [oaters

& Red, painful cye

Diagnostic Test Resulis

¢ Ulrasound of the oyve shows the nmor and helps @ evalu-
ane size and thickness wo determine appropriate eaumenis

¢ Riood tests, radioeraphy, ulirsonosraphy, I'l'lﬂgllt:l.ii: 'I'm
nance imaging, or compuoteriel 1emography sCaAnning
detects metastasiz w the lver and lhungs,

Treatment

o Surgery (iridectomy, iridotrmbecnleciomy. indocycleconiy
choroideciomy, or enucleation)

& Radiation therapy (teletherapy or hrachyiherapy)

#  Chemotherapy

& Interferon b

» Cryvotherapy or transpupillary thermotherapy (for small
[LTTIRLRTEY ]




CILIARY BODY MELANOMA

Exirascliral extensions are
appanent 85 melanocybes in
the ciltary body grow indo
melanoma

Ocular melanama
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OTITIS MEDIA

O is medin — miflammaion of e middle car — may be
ﬂjl&]’mmli\.‘c or secretory and acute, !:n.'lxi-m,-ul. LTI BT ES
sive, or clironic.

Acute ontis medinis commaon in children between the
ages al b oand 36 months; s inckdence vises during the winter
months, paralleling the seasonal vise i nonbacierial respivas
ey tract infections. Prolonged accumulaion of (uid within
the middie car cavity canses chronic otitis media.

Chronic supparanive otitis modia may lead wscarring, adhe-
sions, and severe struciiral or functional ear damage. Clironie
secretory onts media, with 1ts persistent inflammaton and
Pressure, may catse conductive hearing loss, 1t most commoniy
oeciirs it childven with 1'\::||h1:||1h|1 HIY I:|:|11g'a. 0y l||u_u,- with a
perforted mpanic membrane,

Recurrent otitis medin is defined as three near-acuie onts
meidi opisodes within 6 months or four cpisodes of acute otitis
mecia within | vear,

Causes

*  Poeumoscocc

o fla |.'.|-||'.'.l'.'r|’.'n nffiessne, myost common cause iy children
vreler G vears of ase

& Aforaxelfe calfarrfilis

*  BeAadieool

* Stphvlococei. mest comon caise in children age 6 vears

dii '\-fn’rl,'l-'l-m'n (F.

o oelilled
 ; l:"r|.L|||-|1|.'g'.|.|:'.1- lacteria

*  Incdegunte reatnent of Scuie oz opisodes
Il'lll.'l. [il gt Ill'\ I'."'i'\ll.llll. straanns il IJ\.II (E FH
*  Tubercubosis (rre)

* Obsrocton of the costachiam wibse secandary 1w eustachian
b dvsiurncion from vieal infection or allergy

*  Barotrauiin — pressiive bjiisy cansed Iy i|p.|E;i|i|1_, b egqual-
e pressures Besween the covironment and the middbe ear
during aircradt descent or underwater ascent

* sehanical obsiruction — adenoidal tssue overgrowth or
LM
*  Edemi — allergic chiniitis or chironic sinus inlection

& Inzadeuane reanment of Seole suppartive onis smedia

Pathophysiclogy

C¥iinis mmeschia resulis fram tli\rupt'ruu ol cnstaehian tabe ritency.
In the suppuraiive form, respiiatory mact infection, allergic
riselion, nasotracheal imubatkon, or posinional chimges allow
nasmpharyngeal fora to reflux throngh the eustachian mbe
anel coloniee the chle car

In the scerctory form, olsiruction of the custachian wbe
|:rmm KL lmuw:lmlmn of sterile serous Muid from Blood vessels
i thae b sar membrne,
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N

COMPLICATIONS

= Mastoaclitis

= Meningits

®  Permanent hearing loss

Sepricemia

Al

Vertigo

Lymphadenopathy

Dhprminge 1o mididle cir stricires

& Pegforation of e mpanic membEne

Signs and Symptoms

Acute-Suppurati

& & &

Severe, deep, thiobhing pain ron. presare Bsehinad dhee -

panic membane

Signs of upper respiratory 6l infection {sneeeing.

conghingz)

Milel to very high fever

Hearing loss, usualhy ald amed condictine

l||111|tu'\. il Einess, nanisen, oF Vi

['5u||a‘1111_| ervilicimaons anpanic ““.“l'.“-l““r- punﬂcmﬂmr X
age in the ear canal if the g panic membrane ruptires

Acute Secretory Otitis Media

-

-

o

L]

Severe conductive hearing loss — varies from 1500
depending on the thickies and amount of duaid it mm‘!d‘“
dler eanr cavity

Sensation of lulless nthe car

Popping, erackling, or clicking sounds on swallawing o0
'|\'II|||.jI|'|_'|.'\.' movenent

Echo during specch

Vague leeling of top-heaviness

Chronig Otitis Media

-
L]
-
»

Thickening and searving of the wmparic membrne
Decreased or absent 1\1||!m11r4; menbrane mobitin
Cholesteatons {cr.:il ik mciss im miclelle 'l'."ﬂl']
Painless, purnlent discharge

Diagnostic Test Results

Treatment

* Myr

Culinre and sensitivity tedts of cxudate show Mﬂ'ﬂﬁw
OTEANISIL,

Complete blood count reveals lenkocytosis.
Radicgraphic siudics demonsteane mast
Tym panometry detects hearing loss and) mll
tion of the middle ear.

Audiometry shows degree of hearing loss,
Prieunmatic otoscopy revisls decrensed t:-'l‘h
ataliy,

Antibiotic therapy |
grotnmy — inserlion nr p_l;,rcm;;

patnic membrane




* Inllation of costachian wibe by performing Valsalva's = Concomitant treatment of underlying canse, such as elini-
maneuver several times per chiy nation of allergens. or adencidectomy for hypertrophied
& Msoplurynmenl deg ongesiant alenoicks

* Aspiration of middle ear fuid & Avrngoplasty, mpanoplasy. or mastoidectomy

CLASSIFICATION AND COMMON COMPLICATIONS OF OTITIS MEDIA

Classifications Complications

Otoscopic view

Acute otits media Atelectasis : Y
led Pisid in mickdie ear « Thinning and palential coliapse of hmpanic membrang

nsed and shor duration

Oritis media with qﬁus.lon Perforation michdle
= Refatively asymplcmatic fiuid in middle sar = Hole in fympanic mamm caused by chroni negative
= May be acube,subacute,or cheonic in nature £ar pressLre infammation,or

Chalesteatoma b
= Mass of entrapped skin in middle sar o temporal lobe ;
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PHARYNGITIS

lerfllgil:is is an infection or irriation of the pharmx o
tonsils. 1o is wsualle an infections process of vivl or bacterial
origin but mav also be the result of allergy, irauma, neapkasm,
Sl toxins,

Causes
Bactarial Etiolopy

Bactenal throat infection caused by sireplococous pyogenes, i
bethemolviic group A streprococct (also known s group A
sireprococci. GAS). Swreplococcus progenes is the most com-
man bicterial canse of acute bacterial pharyngins. I is respon-
sible for approximatel 155 1o 30% of pedinwic cases and 5%
Lia lﬂ'?:;l of adult cases. It ean bhe :'ii.}l:|1|:|!|::||||'.|l,';|.' i i 0 % of
school-aged children. More commonly seen duning the winier
amd spring moniths,

Viral throat infection is most ofien caused by the rhinovirus on
coronaviriis it ey silso be eaised ||q. I'|||.: H[ral.l::'irl.rlhl.n' \":ru.s
(EBV), cvtomegalovirus TCMY)L herpes simplex virus (H3Y),
and primary HIV,

Pathophysiology

Ao pharyigitis s asorc throat cansod by o bacterial or viral
tifec o, ||t Vif .|.[ rilectic WS, il i.\. alieEn ace |:1||||:|'.1||i1.'|:| [ I:'I:JIIHI‘L
rhiimorthiea. and corves. With bactenal infection. couwgh ancd
rhimorrhiea are wsually absent, and there may be whitish exu-
chare, swollen cervical hmph nodes, and fever,
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COMPLICATIONS

Epiglotitis

Peritonsill abscess
Submandibular mfections
Rheumatic heart disease
Acule glomerulonephritis
Toxic shock syndrome

& @ & B 8 @

Signs and Symptoms

*  Hyperemia {redness) of the pharynx
Whiitish exudane

Fever

Shtlkbcll I;,"']"I'kfll I':«'I“!:I‘II |||'||'I'¢"\
Bhinarrhea

Cough

Coryrn

*  Rash

& & a4 a

Diagnostic Test Results

*  Rapid sueptococeal test — pasitive nwans infection; GAS
#  Throat culture o idenily bacieriz

Treatment

*  Antibiotics if (A s
& Gargle with warm water, throat lozenges, or analgesics i
viral
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APPENDIX
TYPES OF CARDIAC ARRHYTHMIAS

ARRHYTHMIA AND FEATURES

CALSES

2
=]

inus tachycardia

Blhwrhing atrsal and ventricular regular: e > 100 beasminue
sormal P wive e -:'-:!||:|.|,; cach QRS 1'|:H1Ip|1_';l:

May be 2 normal physiologic responae

Left ventricular filure, cardiac tmpanade,
Iypereluroidian, anemia, Inpovalemia, pulmogary
wmbalism (FEL anterior wall myvocardial infaretion (M1,
candiogenic shock, percardits, anemia, hemorhage
Atropine, epinephrine, soproterenol, quinidine, caffeine.
alcohol, amphetumines, dobutimine, dopamine, o
nicoline

L]

Fhetlame: anrial and sentricakar regular; rate < 60 BeasSninue

sormal Pwsves |1n':|,-r|:i|1j.l; each QR.‘; i ||:|||.|.'r]r.':L'

Normal in well<onditoned heare

Increased inuracranial pressure

Inerensed vagal tone

Hypothermia

Hyperkalemin

Hyperlnroidisn

Anticholinesterise: bernblocker, calehum chanmel Wocker,
dligosin, liliium. antiardythmbes. oF morphine.

aventricular tachycardia [(SVT)

Rhythim: arial and senrionkar regokars rate = 160 beatsd
RTILLE; l.|I|.'I!| exceeds 250 healsminuie

I waves vegubar Bt abervant; difficuly il fereniiae fron
preceding T wave: P wives proceed each RS complex

I tkve sarrhyvilumia storis and stops M.ldt!l.'lﬂ!u'. it's calbed Pﬂmx_‘c:m‘l‘-r
s

Intrinsic abmormality of arrieventricubar (AV) conduction
Physical or pavchological siress, hypoxia, In [
cardiomyopathy, congenial heart discase, ML valvular
disease, WollEParkinson-White smdrome, eor prlmonale,
hvperthyroidizn, or sstemic hapereension

® Digoxin toxicity: use of callele, mardjia, or centrl

T o ste stimulanis

Atrial flutter

i
g] ?ll'ug'\:"i}'
ey 'ﬂ R AT
EE S sy
If i. E%" [[% £ III!II1!1.I: LTH s He

L

L

Aurial riwthim regular; rate 250400 beas manute
Ventrrcular rane vartable, depending on 1|'|-'E.1 ce ol AV ok

& No P waves; anrial activity WIRCES S Muinter waves (F waves)

wave conliguration common i bead 1
QRS compleses uniform in shape, but often iroegalar in e

s ol

o Hleait Filiee, tricuspid or miceal valve discase, FE, cor
pulmonale, inferior wall MIL siek sinus syideane, o
pericarditis

& [Hgoxin toxicit

HRaH|



ARRHYTHMIA AND FEATURES

CAUSES

Atrial fibrillation

& Arrial thvthng grosshe irnegular e = 400 beas minne
& Venricular pae grosshy irregulio

® RS complexes af nnifoom configuraion and daration

& PR interval indiscermible

* Mo P wives: arial activiny appears as errane, irvegular, bascline
fibrillatory waves (F wives)

& Hean failure, chronic obsirnctive pulmonary disease, |
thyvrotoxicosis, constrictive pericarditis, schemic, fhl?ﬂ |
discase, sepais, PE, rheumatic heart disease, hypert |
miitnt] stenosis, atrial icdiation, or complication of e
Ervpss or valve replacement surgery

@ Nifedipine and digoxin use

Junctional rhythm

= Bhvthen: regulars amial mie 40 o 60 beas/minue: ventricular
rate sl B po G0 beats minaee (60 0 100 beas/ minue is
called aroelereited pameifortad wigihan)

® Pwaves preceding
inveriedd A visihle

o idelen within, or alter QRS complex: may be

& 'R otorval iwhen preweni) < 0012 ceonasds

* DRSS coanples configuration and duration normal, excep in
aberrant conduction

o Inferior wall MEor ischiemia, hyposia, vagal stimulation, o
ek sinus \Jn!ldl LETTITE

& Acute thewmaic fever

& Wl surgery

& Digoxin toxicity

First-degree atricventricular (AV) block

ﬂ“‘EE
%H. rﬂ ﬂ ¥H¥
ﬁkﬁﬁmﬂﬁﬁm JE!'!

* Rh}tllm: atrial and venirioular regular
= PR antorval = 0580 secomnds

& P wove ||r|.'|:|.'|||.'1. QI-IH ru:||r|||'|¢'x

& ORS comples nornal

& May oceur in healthy persons |
o Inferior wall M1 or ischemin, hypofareidism, hypokalemia, ar
Tavpeer Kidlemia i)

L] Ihgl;tmrl. foxi ||;r qlllnbtlll!u' p.lut‘"lll::lmldt amm-llarunl‘
propranclol, betrblocker, or calcinm chinnnel hlutﬁﬂl‘

Second-degree AV block
Aobitz | {Wenckebach)

& PR inicrval progressiveby bue onde slighiy, Tonger with each
cvele umtil QRS mm;:!ex chsnppmn Lebvorpgaeed Biat):
PR interval shovier afier deopped bea

& Rl sorial cogular, venioculiar irrogulkar: auial mae excecds
veniricular Gie

& Inferior wall M, cardiae surgery, aone rhcum: C
vagal stimulation

& Dipoxin l..l;l:ll:lcll',.I

o Propranolol, quinidine, or procainumicle
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ARRHYTHMIA AND FEATURES

CALSES

Mobitz il

= Rhivihm: atrial regular, ventricalar i regrulbi

& P interval consant for conducied bears
F* waves norinal size and shape; some not followed by a QRS
corpex

& Severe coronary artery disease (CADY, anterior wall ML or
acute myocanditis
L] iligl:mh'l m&jcin‘r

V block
block])

mird-degree A

Co mplate hea

Rtz anid and venoscoliar regulban; veninealar rate slower
than weranl
sa relation between Powvaves and Ll“.ﬁ n:mpli-xri

o ennstant PR anteryil
':_l|{"\ churatbon morsml [‘iultu:linl::ll |:|:wg'||.|.1l:¢'r} or wide ancl
Bizarre (veniricular pacemker)

& Inferior or aoterior wall M, congenital abnormalin,
rhenmatic fever, hipaxin, postoperative :mnplﬁ“:lllnn ol
mitral valve replacement. posiproceduce complication of
radiofregquency abkon in or near AV nodal tasoe, Lovs
discase (fibrosis and ealeification thar spreads from cardiae
strucieres o the conduciive tissue), or Lenégre's discase
{eomductive tissue fibrosish

& Digexin toxicity

emature ventricular contractions (PVCs)

=

'. mmgﬂaéeﬂ

Bhvilamn; airal glll:ll'. venircular i |1.'5;||l:i|'
i ?_h'.". PRl ||_||1' X preiniure, sl follosvecl h:. o COR TSR Y

(oLl s
CIRS oo .,:Iq-\' widle mnd distorred, nsolly = 0012 seoneds

v Premature QRS complexes occurring singhy, in pairs, o in thies,

alternating with noomal beats: focus [roin one or mare siles
o Diprinous when elustered, mulifocal, or with B wive an

I' patiern

& Hearr ilre: old oF acute M1 schemia, oF contusion;
mvocardial irritation by ventrioular catheter or
pcemaker: Iyvpercapniaz hypokalemi; hypociloomiag or
Invpomagnesemi

& Drug osicin: digoxin, aminophlline, uioclic antidepiesants,

beta-blockers, ioproterenol, or dopamine

Caffeine, wolacco, or alcohol use

Pavchological siress, anxico, pain, or exercise

Ventricular tachycardia

E‘ T E
Fﬂlmlrﬁrlﬂl [
% i

I||r|-ua ‘]

& Vesitrieular pue LO0=220 Bears mingte, chvthm assally regulae

# QRS complexes wicle, Biznrne, and inelepedent of I waves
& " waves nat discernilile

o May start and stop stddenly

Myocardial schemia, ML or aneursm: CAD; theamae
heart disease: minal valbve probipse: heart Galure:
carclivmyopathy: venaricular catherees hypokalemia:
hvpercaleemia: hypomagnesemia; or PE

D woxieiy: digoxin, procainamide, epinephiine, or
quinisline

& Anxiciy

{evntinaad)
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ARRHYTHMIA AND FEATURES CAUSES

‘Ventricular fibrilation

& Myvocardial ischemia, M1, umrc'ucdwmn:l,gla
ReoneT I;IIILIII;II'I'II,.:I!Ihll |lﬂkjk"i'|.t.‘llilﬂ h}?ﬂ '|.H
hvpe rc.ﬂn:mia. alknlosis, 1:1:1:!11': -‘hn‘-ckgﬁ.

& Nentricubo chivilim and rate capid and chaogic
& ORS complexes wide amd irregalar: mo visibie 1 waves

Asystole

L] L'\{':.'l:n-nlnll-ll s hemin, M1, aoric valve dl&mhmﬁm irs
ypoxia, hvpobkalemia, severe s iclusis, tmw% :
venmricular arvhyihimia, AV block. PE hewrt ruﬁﬁ&
cardine Lampan; acle, hyperkalenmb, nrcTni:ll‘Dn‘l:ﬂ:lm

dlissocintion
8 Cocaine overdose

& Mo atrinl or venmicular vate or daithin
& Nocdiscernible I' waves, QRS eoimplexes, or T waves
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GLOSSARY

Acanthosis nigricans  Darkening of (he

Acic

skin on the neck or under the ams

va  Abnormal acidity, or low

| I ithhe baloacacd

sidosis.  Condition caused by

tioan ol acid or depletion of
the alkaline reserve in the blood and
Doy ssies

3 Any of the smallest lobales of

meg Abnovmal enlargement
ol the exirematics of the skeletion

cantsel by Il'\-|::'i seCreion of |_=1l:|'\|lh'l,!1
I

ormmone broon the: pituitey gland

sofl tssuc swelling

accomprnicd by underdving bone

gos where new bone formation

Not characterized by or

anreel by ovanosis

nyosis  Invasion ol the
sl wall of the uterus by
clelolar tssinee
ad The loree opposing
veniricubn contraciion
syie  Leukooyie (white
cll) mot com@aining granules

oo grranss includcles !-.'lll[:-h-:u: yies,

oovies, and plasma cells
1 Absence or loss of O af

valinlary movemaent

lkalemia  Abnornmal ;||l'..1|1||i|:.'. (51}

high pH. of the blood

'...:.':ir_'lﬁiﬂ- '\.I)II(IIIII-I.I I.”lll.'.“‘iilll

ol oy fluicls |'|'~.\1I|i|||; [rom
acoumulation of base or from loss of

aciel without eomparible loss of boge

Allele  One of two or more different

genes that ogoupy a cor |1.'r-|!ll:ttl:!il1§.[
st {boctsy o matched
chromosemes; allows for dillerent
Torms of the some inherited

characieristic

Alopacia  Flar loss
Amyloidosis  Disorder of unknown

canse, in which insoliuble protin
filwers become deposited i ssues
el organs. impairing tieir neen

Anaphase Third smge af division of

the nuclens in meiosis oF Mt

Ny

Anaplasia Los ol differentmtion of
cells; o eharctenistic of wumor cells

Aneurysm  Sac formed by localize:d
vasodilation of the wall of an artery
oF yein

Angioedema Localized edematons
resciion of the dermis or
subouianeoms or submucosal fissnes

Angiography Radiographic
examinatian of vessels ol the body

Anion  lon carmving a negiive ehange

Anisocytosis  Presence of ervihroovies
with abnormal vananons in size

Ankylosis  Immability and
consclidation of ajeint, often in an
abmarmal position; ennsed by disease,
i, or surgical procedure

Anorexia Luack of or loss al appenie
[ear Fewoed

Anovulation Abscnce of ovilition

Anoxia Absence of oxvoen inthe
Lissnes

Antibody  Immunoglobulin molecule
thian reacts onlv with the specific
antigen that indueed (e fmmation in
thie homph svstem

Antigen Foreign substince, such as
2 bacteria or toxin. thal induces
antibody formation

Anuria  Complele cessation of uring
fermation by the kidney

Areflexia  Absence of reflexes

Armold-Chiari syndrome Congenital
anoanaly i which the cerebellinm
and medulla prowode throwgh the
[oramen magnwm inio the spinal
canal

Arousal  Swine of being reacdy to
respond 10 sensory stmulaios

Arteriosclerosis  Group ol diseases
eharaeterized by thicke ning and los
of elasticiey of the amerial walls

Arthralgia  Pain in o joine

Arthrodesis  Sorgicl fusion of @ joine

Ascites  Abmormal scoumulation of
serons (i in the penoneal caviny

Aspiration  Inbobation ol mucns or
vounitns inte the resplainy tract;
sumctioning of uid or gis fron &
Donely cavily

Asterizis  Motor disturbance marked
by intenmient pses of asumed
posture; also known s faer flaf

Atelactasis  Collapscd or airless stne
of the lung: may involve all or parn of
the lung

Atopy  Clinical hypersensitiviiy
or allergy with a hereditny
predisposing

Atrophy  Decrease i sie or wasting
away ol a cell, tssue, organ, or body
Jart

Autoimmune disorder  Disorder
i which the bodh Lunches an
immunologic response against isell

Autoinoculation  Inoculaion with
microorginisms from one’s own body

Autosome  Any of the 22 pairs of
chromosomes not concemasd with
detenmination of gender

Azotemin  Excess nitrogenous waste
products in the blood

Babinski's reflex Retlex action of
the s, ol during infancy.
elicited by mubbing o firm substnce
an the sole of the foor, which resules
in domsiflexion (upwand bending)
ol the greai we and aoning of the
smaller toes; alter inlancy, normal
response is downwand bending of all
toess o e foon

Bactarin  One-celled microongnixms
theat Ivawe nao troe mocleons and
reprodluce by cell division

Bactericidal Destructive o bacteria

Bacteriostatic Proventing bacterin
from muliphing or growing

Bactariuria  Bactemn in the nrine

Balanoposthitis  Inflonmation of the
phans penis aned propuce

Barotrauma  Injury consed by pressiire

Benign Mot malignant o recureni;
Bwvarabile for recovery

Biopsy Examination, wsually
mivrescapic, of tssue removed fiom
thie living body

Blepharospasm  Spasan of the
orbicular musele of the evelitl tha
compleiely eloses evelids

451




Bone Hard, rigid form of connective
st constinng most of the
skeleton

Bone marrow  Solt organic material
filling the cwaties of Bones

Bradykinin  Nonpeptide Kinin formed
Trom & P'—ilnll:l pm[rin: a povwerinl
vasndilator thar increases capillary
permeabiling constricts smooth
muscle, annd stimulates pain receplors

Bronchiectasis  Chyomic dilaion ol
the bronchi and bronchioles with
secondary infecion. usually of the
lower lung lobes

Bronchiolitis  Tnflammation of the
bronchioles

Bruch’s membrane Support struciure
an the inner side of the choroid

Brudzinski's sign  [n meningitis,
bending the patient’s neck usually
produces flexion of the knee and hip

Bulla 3|:n.'|1'|' filled withy awir o Deicl
Bursa  Fluid-filled soc or ey in
COMMCCLVE a1 N

3 joRng acts s

4 cishion

Caehaxia  Siae of marked il healeh
and malnurtion

Carcinogen  Any subsmnes thar eaeses
Cancen
Carcinoma ‘A.]|||'||-.|:-'-'||.-l th made

ol '='|J'il|ll.'.‘-l-l| cells: tends 1o inlilor

surrounding issues and mrelasinsi e
Cardiac output  Valume of Blood

cpected by the h
Carphology

the I1|.'|:!|:|||-|l'}|"l-: Newe ] s G e of [LFEEh

T Il

JII'\-Il. I:I-’ hiTir ok

exhaustion and high fevers
Cartilage

consiing of fibers embedded ina

Diense connoctive L
strong, ol like sulsacinoe; SEE[ApAAEES
cusshions, and shapes body straciures
Cation
Cell-mediated immunity
FEspaanise thiat invelves elfector
I' hamphaocvies and no the
procluction of humoral antitsody
Cercaria  Final, frec-swimimming stige of
i trematode Lirva
Chemonucleolysis  Injection of the
erravime chymopapain (a ehemoki
agent) into o hermbsted intervertebral
lisk
Chemotaxis Response of leukocyies
1 prodlucts formaed in immunologic
reactions, wherein leukocytes are
attraeted toand accumukate a the
st of thie reaction
Cholangioma  Tumeor of the hile ducts
Cholangitis  Inflimmation of i bile dic
Cholecystectomy  Excision of the
galibakiile

i : ¥
lon carrving o posithe elarge
Innnmnnnee

462 Glossary

Choledochostomy Creation of an
opewing o the commeaon bile duct
o elrainage

Cholestasis S el o decreascd bile
[Teww
Cholesteatoma  Cystlike mass Rilled

with desmpiamating debris fregquenthy
inchuding cholesterol, which ocours
most commonly in the micdle ear
ancd mastoad region
Chondrocalcinosis
calcinm salts in the cariilage of

I.'ll;']Hmiliull ol

Joinis

Chorea  Rapie, jerky involuntary
MO ls

Choriocapillaris  Capillary layer of the
chioroid

{:l":lrﬂl-l:' .].Ilill ||||.'|||I'"allll' 1|‘|i|l COACES
thie eveball and supphics Blood wo e
reging

Chromatin  The subsiance of

chroamosomes, ¢ ||-|||F:|W|1'|. Al
deaxyribonucleic acid and basic
proteins

Chvostek’s sign Spasim ol a
Ivperirnable Gacial nerve imduced by
tapping the facial nerve in the region
of the parotkd gland

Claudication Pan i the calves cansed
b reduced blood low o the legs

Cognition  Process by which a person
II!" L] | [SE M LV I I.![ I:'III_.I_'" t:ﬁ, Irl.“'llll!l".&- il”
aspecis of perception, thought, and
Ty

Commissurotomy  Surpical separation
ol adherent, thickened leallets of the
miiral vilve

Complement system  Major
mcilianor ol inllamimatery respor
a functicnally related syiem of
20 proteins circukating s inactive
miolecules

Congenital  Present an birth

Constipation Conditon in wlich
feces i the bowel are oo hard o
[rss casihy

Cor pulmonale Right ventriculag
II'\'II[!I “I:IFIII\.' 'I.'l']l1 ll II‘HE“-"E[I‘:‘I I'L{"qll"
failure cansed by pulmaonary
hyperiension

Corrigan’s pulse  Jer ilse with full
exparasion and sudden collapse

Cramasteric raflex  Siimuluion of ihe
skin on the inner thigh rencicts the
ll"‘i‘a LE1}] 1h:,' e \]l.l.'_‘

Crepitus  Crackling sound in the joints,
skin, or lungs

Curettage Somping or collecting
tissue froam the wall of 2 body cavity

Cyanosis  Bluish discolormion of the
skin anel mucous membranes cinsed
by reduced hemoglobin in the Blood

Cystitis  Inflammation Dd"ﬂ!'-'-“ﬁlﬁh'
bladcler .
Cytolines  Nonantibody proteins,

secreted by inflammatory leukooyies.
and some nonleukocytic cebls, tavact
as intercellulan mediatars

Cytology  The swdy of cells, their
arigin, struciure, function, and

pathology
Cytotoxic Desuuctive o cells
Debridement  Remaoval of all foreim

matcrial and diseased and devilized
tissue (rom oo adjircent o IraTALc
or infected lesion untl sueroundig
Tnealthey s is exposer

Pecortication Sungical removaliol the
thick coating over an argan. such s
the long oo Kiclney!

ation  Destriotion of 3

merves myelin sheath; prevents
warnl conductioan

Diabn (etoacidosis  Complicaion
ol dibetes mellios dae eesulis
lream by=products of Qi mmelalsalism
(ketones) when ghicose isu's avilable
it led sowreein the EHI(L}'

Dizphoresis  Perspication. ospeeially
profuse perspiration

Diarrhea Freguent evaduton of
watery stonls cinsed by rapid
mcvement of intestinal contents;
resulis i poor :Ihs-olpliwl of wakleT,
nuiritive elements, and elecirolyies

Differentiation Process of cells
maturing mio specific wpes

Diffusion  Spontaneous movenent
of molegules or other particles ina
salution ! )

Diplegia Paralysis of like s on
either side of the bady

Diploid  Cell withoa full ser ol'gml:lh‘
miterial; a human diploid cell T
At chromosomes

Diplopia  Double vision

Disjunction Separation of
chromosomes during cell division

Divarication Separation into Iimpfﬂi--
or branches: bifurcation k

Diverticula Pockers of tssue l]‘hl.'?‘ﬁﬂl
ot from the colon walls.

Dominant gane Cene | timtﬁ i
i Lﬂ"m:i i s orgml;m i

I E

allele
Dresslar's syndrome  Peri
<I¢.-c¢l1_rm -m,kar o m.-'n:-ra i

hn:ar: SUFgery.
Dysarthria  Tmperfec
speech caused by d
miuscular contral



Dyscrasia  Condition related wooa
discase, usually referring (o an
imixilance of component clements

Dysphagia g

Dysplasia  Alweration in size, shape,
and organieation of adult cells

Dyspnea
breathinge

Dysthymia

D', 5 Poormdul o chifficult urnseiion

Dhilfeulty swalloaving

Labored ar dillical

t M 'F“ 1'!\:'\i1 1))

Eels

Ipsia

Porentially ||J|.'-I]||'|'.'|11'r|||::|:,',

oriler ol regnancy charscterized
b sevenres, hvperiension, gencralized
femia, and proteinuri

on

Eject! Measure of

viniricnlar contractilin
Embaolism  Sudden

Ioedd vessel by a loreign substance or
a Blood clo

m ACCLE

absiruction of a

ulation of pus ina

Wity

Pertaming oo internal

e secreon by glands
BIIOLIE

ALV
Chocurrimg imside the
M -|I\.
mph  Fluid swathin the
cimbranois libyrinth of the ear
in Toxin associated with the
ouer membranes of certain gruns
atve bawcieria
(s Hemorrhage [rom the nose,
wally cased by rupLure of small
T [5
ma m:-.:ginnrum \Cnup:urtli{.
ar, transient rash on the mank
aspects of the upper sarms or

s, thint gives rise o red lesions

ith blanched centers

irocyte  Red Blood cell; carries
aryiren to the tissues and removes
carbson dicxide [rom them
thropolesis  Production of red
Ilaod cells or ervihirocyies

=Strogen Female sex hormone

:_"{.Zil‘.l,'.hrhaliun
of i disease or any of 18 symploms

Exanthem Rash or skin eruption

Exocrine External or ouward
secretion of a gland

Exagenous Occurring ouside the
bl

Exotoxin Portent toxin formed and
excreted by oa bacterial eell and fowne
b sirrouwnding mecinm

Extracellular fluid
otttsicle the ¢ells

Increase in the severity

Fluel i the spices

Fetor hepaticus  Musty, sweetish breath
characienstic of hepatic disease

Fulguration
highelrequency cleatricin

Destructiom of tssae by

Fungate Funguslike growth; growing
rapicdly like a fungus

Fungus Nonphotosynthenc
microorganism that reproduces
asexilly by cell division

Furunculosis Cocurrence of furmncles
serially over weeks or months

Gait ataxia Unsteady, uncoordinated
walk, with a wide base and the [eet
tarrrecl ot coming down first on
the heel and then on the toes with a
cloulile 1ap

Gap junctions
which ions and other small molecules

Channels thr l:lIIHI'l

ks

Gastrectomy  Excision of the stomach
o potion ol il

Gastrostomy Creation ol an opening

into the stomach for the purpose of
sdministering food or Muids

Genome  Toul af all genetic
information included in a set of
unreplicated chromosonmes

Gibson murmur  Continuons
murmur heard throughout systole
and diastole inolder children and
adulis cansed by shunting of blood
from the aoria 1o the pulimonary
arery

Gland Organ composed of specialized
cells tha produce a secretian used in
sonne other body parnt

Glomarulopathy Any disease of the
remal glomeruli

Glomerulosclerosis  Clomerular
dlisease characterized by hardening
of focal and segmental arens of the
glomerulus

Glomerulus  Mewwork of twisted
capillaries in the nephron, the basic
unit of the kidnes: brings blood and
wasle pr oelieets carried h‘{u‘ abcwond 1o
the nephron

Glucagon Hormone released dunng
the Masting state that increnses blood
glucose congentration

Gluconeogenesis Formation of
glecose from molecules that aren’t
carbohydrates, such as aming cids
anch glveerol

Glycogenolysis  Splitting of ghveogen
in the liver, vielding glucase

Glycosuria  Presence of glucose in the
nurirne

Goblet cells  Aucussecreting cells
ol the epithelial lining of the
smzll ingestine and respiriory
[EAESHTREES

Granulocyte Any cell contining
granules, eapeotally 2 granular
lenkoovie (white blood cell)

Granuloma  Any small nodular
aggregation of mononuclear
inflammatory cells or a similar
collection of modifed nm:mphngm
resembling endothelial cells, usually
surrcunded by vmphoovies, often
with muliinueleated giant cells

Gubernaculum  Fibromuscular band
thiat comnects the testes oo the seroal
Il

Hamartoma Benign tumarlike
nodule composed ol an overgrowth
of mature cells and tisues nocmalle
present in the affected part

Haploid Having hall the normal
number of chromosomes

Heberden's nodules  Small,
hard nodules on the distal
interphalangeal joinis of the fingers
in oateoarthrits

Hematemesis Vomiting of blood

Hematoma Localized collection of
Blood, usually cloted, in an organ.
space, oF Waswe

Hematopoiesis  Production of red
blood cells in the bone marmow

Hematuria Blood in the unne

Hemochromatosis Diorder of iron
metabolism with excess depasition
ol iron in the tsues, bronze skin
pigmentation. cirvhosis, and diabetes
meedlinns

Hemoglobin  Prowin in ersvthrocsoes
thitl Urnspors oxvzen

Hemolysis  Red blood cell destnuction

Hemostasis Complex process wherehy
platelets, plasaea, and coagulation
factors intermet to control bleeding

Hepatojugular reflux  Distenuon of
the jugmlar vein induced by izl
pressure over the liver

Hepatoma Anv mmor of the liver

Heterozygous  Gemes having different
alleles ar the same site (locus)

Hirsutism  Abnormal hairiness

Histamine An amine found inall
hady tissies that induces capilliry
dilation, which increnses capillary
permeability, lowers blood pressure,
anel Canses contraction of most
arnooth muscle tsswe, increascd
gastrie acid secretion, and inereased
heart pate: also o mediaor of
inmediate hyvpersensitvin

Homeostasis  Dhnamic, steady state of
internal Balance in the body

Homologous ganas  Cene pairs
sharing o corresponding struciure
anel position

Homozygous Genes that hiwve
ilemical alleles for o given teit
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Hormone Chemical substance
produced in the body ihan his a
specilic regulatory eflect on thae
activiey of specific colls or crgans

Humoral immunity Fornm of
iy i which B homphooacs
aned pliasmay cells produce antibodies
1ox foreign agents (antigens) and
sumulaie T hiphocyies o anack
them (cellular immnin g

H?pE‘Tp'ESiE Exressinve glnwl'h il
normal cells thit canses an inereasse
i the volwme of o tissee or organ

Hyperpnea  Increase indepth of
Breathing, which may be accompanicd
by o inereased respivaiony rate

Hypemeflexia Exaggeration of reflexes

Hypertonic Hiving an csmotic
pressure greater than that of the
sodurion with which 11’ CONpEr gl

Hypertrichosis  Excesive hair growth

Hypertrophy
'..II l‘t‘-\ll'l.' oy '.'\I:._'Lal.lil I:':'lll\{'il I!’\
ek wement ol existing cells

Hypervalamia

Increase in volume

Vhoworanal increase in
the voluwime of crenlating Muid in the

Eacnchy

Incomplete deselopment

ar underdevelopment of an CET
({ LTV T

Abnormally low 1onicitny or

Hypolonic Huving an ostmoth
prossun loswer vhan than of the

saluits

with witich it's« -.|||||,.|.| vl

Aypovolamia  Abnormally Tow vohame
al caroulatimg Huidd in the hodds
Reduction of oxviren in body

tizsnes to helow normal levels

alal 8

Idiepathic  Occurring withow known
CaEse

llenl conduit
i-h.'lllll fiin |h¢' dliversiom of lirimary
flow Trom the urelers

ligus
mevement of bowel contents

Immunodeficiency
b inadcguale immne response:

Lise el a segment of the

Friluive of approprime [orwaird
Disoreler canseed

cansed by hypoactinam or decresised
numbers of mphaoid cells

Immunoglobulin - Serum |'.-|n||_-'||;|
senthesized b hphocvies ained
prlasna cells thinn has known anilaodly
Aacinaly

Intention tremor  Tremor oce
whien one aucmps solunpary
RIIRLR S FL LT

Interphase
supecessive cell divisions

Interstitial fluid  Flowd beoween cells in
LIEESTTES

g

Inrerval between mwi
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Intertrigo  Evvihematons skin or

i anch

s oans e creases of
neck, folds of the groim and axillac,
angd beneath pendulons breasis

Intraceliular fluid Fluid inside each cell

Intrapleural  Within the pleura

lon  Awoun o group ol atoms laving o
paxsitive o nemitive elecinic charge

lsehamia Decreased Blood supply 1o
heely crgan or tssue

lsotonic  Soluton having the same

iy ais another sahnmion with

which it’s com pared

Jaundice Yellow discoloration of skin,
scler, mucous membranes, and
excretions ciused Dy inpertaliubanemni
mnel 1|:'i_u:|ul,i1||:| ol Tl l:ig|111:|1|_ﬂ.

Joint  Intersection of wo or more bones:
st proviche: monion and Hexibialin

Karyotype Chromosomal
arrangement of the cell nueleus

Kemig’s sign Sign of meningitis in
which a patient in supine position
can easily nd completely exiemnd
the beg; patient i SGnNg posimion or
bing witli the thigh Hexed upon the
abdomen can’t completely exiend leg

Ketones  By-produces of fat metabolism
when glucose isn't ivailable

Ketonuria Excess ol kewnes m ihe
rane

Kailonychia
thcit e concave Trom side o side,
with the edges tirned up

Korothoff sound Sound |:||'1||'|:| |:|1||'i.:|g
asculiation of lood pressurc

sifer's cells  Large, phagocyiic cells
lnning the walls of die hepatic sinusoids

Hussmaul’s respirations  Dyspnea
characerized by ineremsesd mre ancd
clopth of respirations, panting. and
Eabsosred respiration; seen in metabalic

Abnormally thin nails

achibosis
Hussmaul’s sign  Increased jugular
vein distention on insparation; ciosed
by reestraced npgh ed Rlling
Kyphoscoliosis  Forwared and lateral
curvature of the spine

Laségue’s sign  Tnsgimtica, paincin
the Bagk and leg elicited by passive
v of the heel Trom the bed with
the kinee straigh

Leukauller{rs'rs Selecive reinoval of
leukoe vies o withelrinm Llood,
which isthen retranslused inw the
dlonor

Leukocyte  White Blood cell
tha proatects the body agains
micri FOTEATHIATIS Casing o s

LIS

Leukocytosis Increase in the numbee
of leukocytes in the hlood; genemily
causeel by infection

Leukopenia Reduction in the number
ol Imlkun;'!_\.'l,rs. i the blood i

Leukotrienes Croup of conpounds
dlerived Trom unsaiorated o
acids; extremely potent mediators of
immediate hypersensitvity reactons
aned inflammaion

Lichenification  Thickening anc
hardening of the skin

Ligament Band of ibrous s it
conptects hones or cartilage. provides
stability, strengthens joints, and lmis

o fcilitates anoscment
Locus  Location on i chinosmasane
Lymiph node  Suuctere i filueoahe

s Hlueiel gl dirines from body
Jater remrned wihe

st
Ly adel Ttz of o1ie
or more lvmpl nodes
Lymphedema  Chronicswdling of

a '||-u-1|1_. e [resmn srectimulation
of imterstitial oid secondary (o
alastrnet o GoF :illlgi{.'ll removal of
Ivmpliatic vessels or imph nodes

Lymphocytes Leukooyies produced
b Fn.'|11|||h|::|'|t| nissaies thiat ]Jﬂl'liﬂipﬂjl: in
immniy

Lysozyme Eneyme that can kill
MiCreorgEIsms o microbes

Macroglossia  Excessive size of the
Lo

Macrophages Highly phagoeytic cefls
thut sre stimulated by inflamnetion

Malignant Condition that beeomies
priovrresively worse and resulis in deat

Megakaryocyte FPlneler precursor;
the giant cell of bone marrow

Megaloureter Congenital ureteral
dilaition without demonstralble cause

Meiosis Progess of cell division by
which reproductive cells are formed

Menaorrhagia Heavy or prolonged
MEnses

Merozoite Sige in the lifeoyele of
the malaria parsife

Masorchium  Fold mn the tissie
between the testis and epididymis

Metabolic acidosis  Acidosis resulling
fronm awccumulation of kete acids
in the ood =t the CX[HNEE of
hi.i.',".'ll'l;l{:ll“llﬂ

Metabolic alkalosis  Diswuglance
in which the acickbase siains shilts
towarel the alkaline beepise off

uncompensated loss ofacids,
ingestion or reten o of excess aise,
oF potassiun depletion




Metaphase Sitape of cell division

i which the chromoesomes, each
comnsisting of two chromatids, ane
arcged inthe equatarial Mane of
tha spinuclle
Metaplasia  Change in adult cells o5
Lorm abmormal for thar tissue
Matastasis

pathogenic microorpanisms or cells

Fransler of disease via

Ironm ane organ or hody [rAEL L

another not divectly assodiated

with n
Metrorrhagia Episodes of vaginal
bleeding between menses

ieroaimbolus

III|3'“‘|II'|-|'I!

LFJRIE SIEE

Lirannzin i
el

15EEEY 11 Y

[rrocess of cell

v ench efromosome
with all iis renes r prochices isell
oxacthy

Moncnuclear, phagoeytic

g Paralvais of o sangle
my  Presence of one
chromosome less than the nogmal
b

Clomeliiron of hoangr o

Comnditkon in which
nmective tssoe replaces skin and

P lnees sokse LEESIT T ORES LESSLIES

ity Ratio of the ol number of

deaths 1o the ol population
tie  Agent that acts by

|f|'-'||:-l..':|;_L ML
Bundle of long slender cells;
o libaers, that has the AT L
contraet and produce movement
ation Permanent change in

genelic material

Muscle Jrun

ctomy Excision of 2 muscle

Myelomatous calls
of immaiere plasma cells

Myolysis  Degencraton of muscle
LIsSLEC

Myomectomy Removal of tumers.in
the wierine muoscle

Myatomy  Cuning or disseetion of &
muscle

Myxedema Condition resulting
from achvanced livporhyroidism or
deficiency of thyroxine

Mausea Unpleasant sensationn with the
terlency 10 vl

Mecrosis  Cell or ssite dezith

MNeoplasm  Abnormal growth in which
cell |““1|||;|_i_| i s e omntralled

anel progressic

EI'II: |t':l'\|'li TRRRENN I'M.'l'

Mephrolithiasis  Condition marked by
the presence of renal calouli

Mephron  Siruetueal and fanciional
umit of the kidney than forms urine

Meuritis  Inflammation of 2 nerve

Meurclysis  Freeing of nerve
fibers by cunting the nerve sheath
Lomgatuclinally

Meuwron  Highly speeialized conducior
coell that receives and (mansmies
electrochemical nerve iulpul.‘u:!u

Meutropenia  Neotrophil deficiency in
the blood

Meutrophil  Cranular lenkooe

Mevus  Circumscribecd, stable
malformation of the skin and oral
AEELICERSA

Mondisjunction Failure of
CHrcHIsnTIeS 10 SC e |}ﬂ.‘tpl.'r|.}'
:11||.'i||-‘|.l" coll dnagon: cuises ar
unegual distribution of chiramosomes
hevween the two resulung cells

Mystagmus  [nvoluntary, mpid,
iythmic movement of the eveball

Obstipation  Intraciable constipation

Oculagyric crises  Evelids are fixed
uprwanrd with ivelunany wnic
MOVeenis

Oligomenorrhes  Abnormally
infrequent menses

Oliguria  Diminished urine seoreiian

Omentum. Fold of the peritencum
hetween the stomach and adjpcent
ahddominnl orpans

Onyehia  [nflammation of the nail bed

Onychaolysis  Distal nail separed
firem the bed

Oophoritis  Inflammation of the ovary

Opisthotones  Spasm in which the
Besseel anvel heels aveli Backward and
the body bows forwrd

Opportunistic infection Infection
striking people with aliered,
weakened Enmiine systems caneid
bw microorganisan that doesnt
ordinarily canse disease b beeomes
pathogenic wider certain conditions

Ophthalmoplegia Ocular paralysis

Optic neuritis  [nflammation of the
OpHIE EEVE

Orchisctomy  Excison of aestis

Orchiopexy  Surgical fixation of an
wnclescended testis in the serotim

Organelle  Siroctune in the cyoplasm
e performs aspecilic funotion

Orthopnea  Ability to bocathe casily
anly in the upright posion

Orthostatic hypotension  Fall in
lesec] presssure that oocurs upoen
standing of when standing motionless
i s fixed position

Osmeolality Concentration of a
solition expresed in terms of
qannles of soluie per kiborom of
aalvent

Osmolarity  Concentration of o
aplugion expressed in terms of
oamoles of solute per lter of
soafLitinm

Osseous  OF the nature or qualine of
hane

Osteoblasts  Bone-forming cells

Ostecclasts  Giant, muliinuclear
cells that reabsorh maienal from
previousty farmed bones, tear down
ol or excess bone sirscture, and
allow osteoblasts o rebnild new bone

Osteotomy  Sungical division and
realignment of hane

Ostium primum  Opening i dhe
lower portion of the membrane
dividing the embryonic heart into
riglit anc left sides

Pancarditis  Concurrent myocarditis,
pericarditis, and endocardins

Paneytopenia Abnormal depression
of all the cellular elements of
blaad

Panmysalosis  Proliferation of all the
clements of the bone marfow

Papilledema  Inflammetionn amd
edema of the opiic perves associned
with iereased intracrnial pressure

Paracentesis  Surgical punciure of a
cavity For the aspivation of fuid

Paramatritis  Inflammation ol the
PRI

Paresthasia Abnormal burming or
pp'pchling ATk LI

Paronychia Inflammation of the folds
ol tissee around the hngernadl

Paroxysmal nocturmnal
dyspnea Respiratory distress
refated to posture (reclining at night)
usally associaed with hieare Riluee
and pulmonary cdema :

Pericardiectomy  Surgical ereation of
anapening i remove sccnmlated
il fromm the pencardinl sac

Pericardiocantesis  Newdle aspivation
af’ the pericardind covity

Perilymph  Fluid in the space
separating the membranons and
ossotis lilnrinths of the car

Periosteum  Specialized conncetive
LRSS coverng ull homes and
possesaing bone-forming potential

Perseveration  Abnormally persistent
replics W uestions

Petechiae Minute, ol purplish
red spots caused by intradermal or
subinucosil hemorrhage
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Phagoeyte Cell tha ingesis
microarganisms, other cells, ancd
foreign materials

Phaﬂﬂcﬁuﬁi! F.]'IEIIIIIII'IH ol
microorpanizms, other cells, and
foreign material by a phagooae

Fhl&bﬂﬂﬁm'ﬂ' I-’.n:-mn'ring EL A e TRy e RO §]
throwgh small incisions i the skin

Phlebography Radiogrphic
exmnination af a vein

Photoplethysmography
Flethvsmographic determim:tion in
which the intensity of hight reflecied
from the skin surface and the red
cells below is measured o de
the Blood volume of the respective

are
Pilosebaceaus
follickes sl sehccous ghnds
Plasmapheresis  Removal of
plasma from withdrasen Blood and
vetransiusion of the formed clemenis
inta the donor
Plethara
clistention
Polycythemia Increase in the toual
Fi.'I'E f‘l'rr ss ol 1||.|.' 1'!|\|:l||
Polydipsia. Excesdue thirst
Palyganic traits
several different Heies
Polymenorrhes  Menstrual ovele of
fess than 18 diovs
Polyphagia
Polyuria  Estessive excretion of uiine
Prelosd  Volume of hlood in the
veniricle ar the
Presbyeusis  Progressive,
hilateral sensormeural hearng loss,

Pertaining 1o the har

Edema and blood vessel

Dertermineed by

Excessive ingedion of food

end of diadiole

svinmelrical,

usiiilly of '|||;J||||-|u'q:||'111 VLS,
canseed by loss of hair cells in the
gy of Cond
Pretibial edoma
of the

PR iR ke

v surface of the legs,
dermaoprtin

Frognathism  Projection of the juw

Prophase  Fivststage of cell e beanion
AT1 FRACECESIS F TR RO S

Prﬂslaglnndlns l:-rullp of Gty acicls
thean stimubiate comtraciiline of thae

uterine ol other smooih muuscle
aned have the aldling o lower hlood
pressure. peguline acid secreion
in the stomach, regulate hody
tenpreraiure and platelen apgoeeation,
sl comural inlmpmion and
viiscubir permeahiline

Protease inhibitor Drug tean binds o
aned Blocks the action of the liamsin
imimunodeliciency virus protease
ST

Proteinuria  Excessof seram proteins
in the urne
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Pruritus  liching
Ptosis  Maualvaie e l:ll:!l:lllllb_l‘ ol the npxer
evelicl

Pulsus bisferiens  Peripheral pulse
with i characteristic double impuise

Pulsus paradoxus Drop in sysiemic
Talaadacd rCEsre ihat's Ereter i
15 mm Hg and coincides with
IS TaLL R

Pyloraplasty
il Illn:_' ]}}'hu'u\ Loy vl ril.l.'F{H_'r
communication between the stomach
and duodenum

Pyrosis

Pyuria

Phistic surgery

Hearthuarn
Puss i e
Quadriplegia Paralvais of all four

IIIIEE&M
Quincke's sign  Altcrnawe blanching
and Mushing of the skin

Recessive gene  CGene thar docsn’t
I.'HJ}I'L'\.'I- el i the rilfl:::.‘ll:'llfl." ol i1x
dominant allele

Red blood cell Ervthrocyie

Remission Abaement ol a disease’s
SN pLoms
Remyelination Healing of

demyvelinated nerves

Renin  Ensyme produced by the
Kidnevs in response 1o an actual
lll'l. II:I e exiiae :-“ui;l.r II!Ii{I
vislnmie

Resistance i)|‘a|nm‘iliuu e s Tlow in
the leng tbaue, chest wall, or sirways:
oppositicn o blood low in the
circilatory sl

Respiratory acidosis  Acidosis
resulting from 'il:l'lp'.li:l'v\(l
ventilation and retention of carbon
el

Raspiratory alkalosis
by excessive excretion of carbon
dioxide ithrowgh the lungs

Romberg’s sign  Tendency ol a paticnt
o sway while standing sl with feer
chose: togrether and cves: ¢losed

Rubella syndrome  Exposure of a
noaimmiiee mother o robaella vl:h“iug
thee fiest irimester of [Hregnaney

Alkalosis eansedd

Salpingitis  Inllammation of the
Eallapian wibes

Sclerodactyly  Scleroderma of the
Hinzers aned wies

Sebum Oy secretion of the sehaceous
alinds

Sepsis  Pathologic state resuliing from
mCEGGrganisms o their poisonons
proslucts i the bloodstream

Serositis  Inflammiation of a serous
membrane

Serotonin  Mormone and
neuroransmiter that L'llhlbiﬁ“
rasiric acicd s:cr:lmu.stlm a}ﬁ;
smooth mscle, and produ
FASCCOHLSLETC IO

Shunt Pasage or anastomosis between’
s il elannels

Specific gravity Weight of & substan
compared with the weight of an equal
amgunt af wialer

Status asthmaticus  Partcolacly
severe ¢pisde ol asthma

Steatorrhea  Excess fatin the feees
catsed by a malibsorplion
syl o . N

Stenosis  Constrigiion or mirrewing ol
HI i}.l"“ i"{' AR Ol Iﬁ.ﬂ." ] .
tratum corneum epldmidh mﬂd
IH|I laver of: theskin

ttroke volome  Amouni uFHm‘id
ek o eaf the: eant i nngir

GO TEICE II::lII

nesus emphysema {'-'I:li:ﬂazlx

i,

auibhauts
e m-.LrE: the skin o palpagon
Subluxation  Incompletear |:Hlﬂll!1
disbociicn o
Surfactant  Mixuire of phospholipids
that redpces te surface tension lilf
pulmonary (luids and l:mllﬁllﬂmpf
the elastic properties of pulm:ﬁﬁ:‘j’
[T j
Sympathectomy Excisionor
interrupion of Some porien of the:
sympathetic nervous patwany
S\rnuu!:nmmv Removal ﬂl'dﬁ-lr.l.!;ﬂﬁf‘“
prolifersting synavinm, ll_mﬂ[:l_-’
the wrists, knees, and fingers
Synovial fluid  Viscous, lubaieat

between the bones of Tree
Jasines

Telophase Lastof the four
ol misis ar of the two
Mo

ter move whien skeletal m
CONIGECE -.
Tenotomy  Surgical cull
(CH T (5T
Teratogens  Agents or Fact
Hiarm the develuping ﬁ[ﬁ}
congenital struetiral or
defeas
Thoracentesis  Sugical
drainege of the the
Thrombocytopenia
mumber of platel
Blood il



Thrombocytosis
platelers i cirenlating biood

Thrombus  Blood clot

Thymoma Tumor on the thivmus
ghimnel

Tinea cruris  Fungal infection of the
Eron

Tinel's sign
merve on lght percoession
Tophi  Accumulations of urate salts:
oceur throughout the body in gont
Torticollis
of the cervical muscles, producing
tearsaeny ol I]I‘l' ||1.'|.-L\.
scription
wiel wsing o deoxyribonucleic acid

Tingling over the median

Almarmal contraction

Svnthesis of ribonuelei

!l,'l||||i.'|':|'

schemic attack Briel
of nenrokegic defici

o [rom cerchral ischemin

]".L( E':\.‘h-l‘u'\l," II!1I'I1|'H"I' H!.

Translocation Alteration of 2
chromosome by attachment of a
frapgment to another chromaosame
or a different partion of the sime
chiramosonme

Trisomy Presence of an extra
chromosome

Trousseau’s sign  Carpal spasm

Truss  Elastic, canvis, or meidlic
device for retmining @ reduced hernia
within the abdominal cavity

Vagotomy Surgical intercuption of
ihe impulses carmied by the vagus
NCEYe OF Nerves

Vasculitis  Tnflammation of a vessel

Ventriculoatrial shumt  Deains (uic
from the brain's lareral ventnicle inta
the rght aum of the heart, where

1 enters the venous ciren

Ventriculoperitoneal shunt  Transports
exces Huid from the ueral veniricle
into the peritoneal coity

Wirus  Microscopic, infections parsite
that congains genetic materal and
needs o host o replicine

Uililfgn Absence of pigmenti

Wilms' tumor  Hapidly developing
i

of the
hryvonal
s chilelren

lignant mixed 1
Kidneys, made up of ©
g'||'1l:|1'|1.!n.; CRCE T e W {H
before age 5

¥elinked  Inheritance panern in which
single gene disorders are passed
through sex chromosomes

Xanthoma A papule. nodule, or
plauee in the skin cansed by lipi
deposits
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Bate: Page snmbers followed by “t” denote mhies,

A

Alstlcsminmal sortic aneurysms, 45
Abloaminal Bermii e Ingoinal iernia

Ahsenee seisanres, 148

Mhorption, as cell Tunetion, 4

misdeceleration injurics, 132-13%

+ lendinopathy, 256G
Al Balance, 39
builler sysemes in, 43
COTpe naLion i, 41
dsorders relited 1o, 4-0=451
prulmonary mechainisma in, 453
renal mechanksing in; 43
wvpres ol 41, 48
Webtlomi, 41, <13
Aepl-Fast i, 19
e, A1
neetabolie, 45t
respanary e
A, AM=l05
develapaicnt of, 105
Aoaquired nmmunedeficicn oy L:\.!b{l:lldﬂ{'
(ATDS), 286087
manifesnions of, 257
apportumsiic infections relxied s, 257
Acral lengiginaeus melanoma, 426G
Avrornegaly, 510
Acie angle-closore glancons, 440
Aduile corvea, 128
Acuie ervihiroleukembn, 280
Acune idiopathic polynewritis, 150=151
Seute infective mebalainterstitial nephritis,
=385
\eute Kidlney injury, 378-270
Acute hmphoblastic leukemia (ALLY,
FR0=251
Acue hmphooytee lonkemin (ALL), S80-281
Acule monoblistic lenkemicy, 280
Acuie mveloblastic leukemia, 280251
Acite myelogenons leukemi, 280281
Acute mvelsid lenkemin {AMLY, 250
Acuie I1I\'|"'||.!I:II||II.I|(:|.'I'if Beankararning 2801
Acute nonlvmpliocaic leakemias, D80
Neute otz mecha, PRES
Acute phase, ol discass:, T
Acute froslaircpocucsl gilwhrlll‘ulh'jhhlil:iﬂ.
A86-18T
Acute renal Grilore, STE=374
Acute respimory distress syndrome (ARENS),
RE-41
pluises al, BE=HA, ]
Acute ibilar necrosis, =581

Acute mbuloinieranial |||.1:||1r|'|i'|.. RE-ns)
Aclapration, 4
Auldisonian crisis, 302
Acldison s cisease, 302-504
Adlerrocmreinogn

of colon, 185

off envclornetrinm, 338=4509

ol u'ﬂ:rllh;l;:u. 1K)}

gasiric, 102193

al g, 104

b pancress, DA-22 |
Ademomatons ermii vt (AU TMfifavsiar g,

LH]

Acllpesioass, {n prelvie inflappmarory disease, 355
Acllisiveness. pathogenieiry aned, 17
Aclremal cnisiz, 302
Avdrenil hermon es, secretion of, M5
Adlecaal Typoluncrion, S-S
Adrenoconticotropin (AGTH)

in adrenal |:I:l'll-lirllllt P, MK

in C\lsll.ipg's n:nu;'lmml,l A0k

in hypenbiyroidism, 314
Adlult ws.|:|i|ulunlr dlistress syndirare. #8551
.ip_;q: comsidemions

i e, A0

in allergie rhinkis, 258

i Alzbeimeer’s disease, 134

16 :l|||.'g.1:rm|1l|iq Latenal sclerosis, |G

in e anconsm, 68

i :|]:lp¢.'|:|-|]i.1’:i1i$. 156

in arteriovenous malformeaton, 1358

i aapic eceema, Ak

in Bell's palsy, 140

benign bresst conditivas, 350-331
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ANATOMICAL CHART COMPANY

mussor Pathophysiology

Need help visualizing disease causes and processes—and differentiating between
similar symptoms and conditions?

The newly updated Anatomical Chart Company Atlas of Pathophysiology, 4th Edition, is the compre-

hensive pathophysiclogy atlas that makes clear the causes, symptoms, and progression of the most
commenly seen diseases and disorders.

Nearly 450/ |arge, detailed, full-color illustrations demonstrate clear and detailed descriptions of more
than 200 disorders, followed by evidence-based clinical advice on proven interventions.

This is the pathophysiology support every student and professional nurse needs for making critical.
on-the-spot decisions quickly and correctly.

Quick answers on symptoms, causes, and proven interventions for more than 200 disorders...

® NEW and updated content in an easy-read format, illustrating and explaining common conditions
affecting every major body system:

* Central concepts—cells, cancer, infection, genetics, andifluids and electrolytes

+ Disorders listed alphabetically for quick reference—diseases affecting each body system, as well
as renal, skin, and sensory disorders

® 450 colorful, detailed'illustrations from Anatomical Chart Company, help to differentiate among
symptoms and disorders that appear similar, as well as supporting patient education

® Each disease entry: offers an introduction, causes, pathophysiology, complications, signs and
syimptoms, diagnostic test results, and treatment

® Facing page: offers a large, detailed illustration— perfect for visual learners
® Lists the most common diseases and conditions in quick-find, easy-read template—alphabetically lists
conditiens that need immediate attention, such as pulmonary embolism, depression, and glaucoma
® Icons offering vital practice tips, including:
= Age Alert — how different age groups demonstrate onset and clinical dppearance of disorders
'sueh as aortic aneurysm, atypicalimyocardial infarction, and Parkinson's disease

= Clinical Tips — practical support for improving skills such as auscultation in myocarditis,
evaluatingispinal injury diagnostic test results. early recognition of life-threatening signs and
symptoms in myasthenia gravis, respiration changes in peritonitis, and more

* Complications - identifies common praegressions of untreated or worsening conditions
About the Author/Editor

Julie G. Stewart, DNP, MPH, MSN, FNP-BC, FAANP, is an Associate Professor and Director of the Family

Murse Practitioner and Doctor of Nursing Practice Programs at Sacred Heart University, College of
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