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Radiology (Medical Imaging) now plays a pivetal rale in modern medical practiee. Clinical decision making
depends on timely and accurate interpretation of imaging studies particularly in acute situations. lts importance
in daily clinical practice is reflected by the fact that almost no patient leaves the hospital without undergoing
an imaging study. Many clinicians now need to interpret images themselves and the information provided
is particularly useful for minimally invasive treatment. It is therefore essential that imaging take its rightful

place in the Medical School Core Curriculum so that future doctors have the necessary knnwltdgf: and skills
to provide high quality medical care to the community they serve,

Radiology is a ‘visual' science and is best taught and learnt viewing images rather than text alone. These images
ean be used to demonstrate anatomy., physiology, pathology (in cross-section, real time, 3D, multi-planar and
virtual reality} and are a powerful ool when combined with relevant clinical information. Its applications
cover every aspect of medicine and across all specialties making radiology the key to prompt diagnosis
and management. Future doctors must therefore be familiar with all aspects of Radiclogy (diagnostic and

interventional). It is with this in mind that ‘Case Studies in Medical Imaging: Radiclogy for Students and
Trainees’ is written.

Radiology is constantly being revelutionized by rapidly advancing technology. There is a wealth of encyclopedic
radiology textbooks (some of which have been used in the preparation for this book) available in the market
for residents undergoing specialist traiming. However, they may be too exhaustive for medical students and

trainees Lo squeeze into their already overwhelmed curriculum. There exist student textbooks on radiology
but they are didactic and tend to focus on text rather than images.

In this book, knowledge is conveyed predominantly through case studies using images and supplemented with
brief text in a question and answer format. The core knowledge in Radiology that a medical graduate 'must
know’ is covered in these cases. This book does not discuss the physical principles of the various imaging
modalities, as these have been adequately covered in other 'textbooks! but focuses on imaging information
for common cases medical student and young residents must be familiar with,

In the preparation of this book twa ather books have been extensively referred to. These are Wolfgang Dahnert:
Radiology Review Manual and Chapman §, Makielny R: Aids to Radiological Differential Diagnosis. They
have distilled the basic facts regarding imaging and clinical information and have become essential reading
material for most radiology residents and trainees. The facts stated in these books are clear, indisputable and
have themselves been obtained with the help of many other reputable radiology texts. This is a legacy that i
passed on from teachers, colleagues, colliborators which continues to benefit medical education.

Allthe authors and co-editars in thiz boak are teachers ||'|.:]cad|'_rmi|; dEPﬂ riments and have a wealth ﬂl'u':\r.'l'lll?ll‘._
experience. ‘They are strongly committed to medical teaching and their efforts are appreciated by students

and -c_olﬂe:-gues alike. They have put 1o paper knowledge and skills acquired over many vears of teaching with
the aim of improving Radiology teaching in the Medical Curriculum,




I owe a large debt of gratitude to colleagues and staff in The Department of Diagnostic Radiology & Organ
Imaging. The Chinese University of Hong Kong, without whose help none of this would have been possible.
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A 3Fvear-old man presented with fever and productive congh for 3 days. He was febrile, hypoxic
and physical examination showed focal decrease in air entry and coarse crepitations aver the right
fower chest. Laboratory investigations revealed lewkocyviosis and o CXR was pq:‘r_,l"'armrd (Fig. la).

Questions
(1) What abnormalities do you see on this CXR 7

- Arca of increased opacity with ill-defined borders

- Faint air bronchogram within the area of opacification
{2y What is the most likely diagnosis ?

O
I
m
W
-d

Fig.1a Fronlal CXR showing ill-de

fined air space apecificalion in th e consafdanion
from pnewmona € aght lower lobe (arrows) due

F o o



ase 2

T0-year-old chronic smoker presented with haemopivsis and weight loss for 2 months. He had no
ver. chills or rigor and a physical examination of both hands showed finger clubbing. There was
rereased chest wall expansion and air enfry over right upper chesi.
abaratary invesrigations were essentially unremarkable and WCC was within normal limits.

CXR was performed for further evaliation (Fig. 2a).

uestions
) What abnormality can you sce on this CXR ?
- Opacity with a sharp well-demarcated lateral border (arrows) in right upper zone with lack
of air within the abnormality.
- Focal convex bulge at the apex of the abnormality.
- Hyperinflation of the right lewer lobe.
- Elevated right hemidiaphragm.

) What is the radiological diagnosis 7

g Thes 'Goldan 5 sign' - collapse of tha right upper lobe with a wall demarcated lateral border formed by the
jredl orizontal fissure (arrows), and a focal convex bulge at the apex due to the cenlrally located
: hagemic carcinoma farrewheads).

—
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A 23-year-old man with good pasc health, presemred with sueden onser left sided chest pain and
-lﬂl:”-l'-':lq.‘.fi |=:.|'- hﬂ'{‘ﬂhfl. The SRR AR .-:Frm-;:- dfF rrealpire f.l.ud miare SEVErd o u!.ilfrj'ﬂ'f.-]'frul F.JJ_'l'.'-'ft't?f
exanination showed decreased air entry in the lefr upper chest which was hyperresonamt on

Percussion, .f,m'u.lrn.rf.ar_l.' inmvestiganions were essentially normal, A CXR was performed for _fm‘mrr
evaluation (Fig. 3a),

Questions

(1) What radislogical abnormality can you identify 7
- Hyperlucent zone devoid of vascular marking in periphery of lefl hemithorax.
= Shift of midline 1 the right.

{2) What is the most likely dingnosis 7

Fig.3a Large left pnoumathoras with mediastinal shift fo the rght. Note the colapsed left lung (arrows) and the
hryperlucent lefl hemithorax.

a4



A 3-year-old lady presented with severe retrosternal pain, and pain on swallowing, shorily afier
accidental ingestion of fish bone 2 days earficr. Physical examination showed the patient was
afebrile, haemodynamically stable and examination af respiratory and cavdiovascular sysiems
were pnremarkable. Blood itesrs were exssentially normal and a CXR was performed for farther
aisexsment (Fig. 4a).

Questions

(1) What radiologic abnormality can you identify ?
- Air lucency in mediastinum outlining the lefi hean border and aonic knuckle
- Subcutaneous emphysema in the lower neck

(2} What is the radiological diagnosis ?

o .
Fig.4a Preumomediastinum, Nata the thin layer of air cutlining the left cardiac and aorfic confour (amows)
aind subcutaneous emphpsama in the lower neck {armwhaesads).
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A Ti-year-old chronic smoker complained af chrowic cough and weight loss of 20 pounds ever
recent 3 momths. On physicel examination, he was cachectic with little subewlancons far and g
2 ¢m hard mass was polpable in the right supraclavicular fossa. Examination of respiratory
system was essenifally nermal. Laboratory investigations showed noermochromic normecylic
angemia and raised ervthrocyte sedimentation rate. White cell count was nor raised. A CXR war

performed (Fig. Sap.

Questions

i1} What mdiologic abnormalities do you see ?
- Soft usswe mass with ill-defined irregular border projected over the right upper zone.
- Enlarged and bulging right hilum.
- Thickemed right parstracheal stripe.

(2) Whatis the radiological diagnosis 2

2]
-
m
(7]
-

Fr
b

Fig.5a l&hﬂl‘ radiograph shawing a large | I ; o
fregular lumour mass (large arrows) in the right upper lobe wih
oight hilar lymphadenopathy (small arrows).  The thickenad n‘g,[n! E‘amrraaheaf siripe (arrowheads) alse

mﬁmfﬂm paratracheal nodes. Nole the presence of a plaural metastasis in the left mid Tone




e presemied with one-montl hisrory of cor with blood-stained
P i

A db-year-old chronic smok
ation showed signs of Horner s

spetum and right upper chest and arm pain. General exan

syndrome on the right and muscle wasting of right hand, Examination of the respira
aled normochromic normocyiic ana

was unremarkable. Laboratory investigation
: A CXR was performed (Fig. da).

SHE_PPI'."J.{J'HS |'IJ-|J'||IP;EHEH.I' cells were derec an SPHINm l.‘l].'feilfﬂl_'-‘ ]

stions
What radiological abnormality can you identify ?
- Mass in right lung apex

{ radiograph showing right apical lung opacily with nb infillration (armowheads) and destruchion
s doviated to the left side. Thare is evidence

i prravious T8 with calcified lymph nodes and granuioma (curvad amow).

: 7

g..Ga Cho
szant antaror first b, compare with left side). The tracho
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A Si-vear-old man with a known history of colonic carcinoma, complained of congh with
accasional bload-sireaked sputum for 2 months, and recemt loss of appetite and weighe, Plnsical
cxaminaiion of the respiratory systent was pormal and abdominal examination revealed
hepatomegaly with multinodular edges. Laboratory investigations showed elevated alkaline
phosphatase, bilirubin level and markedly elevated CEA. A chest x-ray followed by CT af the

thorar (Fig. 7a, & ancd abdomen was performed

Clugstinm

{1) What rndiological abnormality is present on this CXR and CT of the thorax 7
- Multiple round well-defined sofl tissue masses in both lungs.,

{2) What is the working diagnosis ?

Fig.7a,b

Frontal chest radiograph and axial CT
tharax showing mulliple round
maelastases in both lungs.




Case 8

A S3-year-old non-smoker presenced with fever, dvsproca and productive cough for 3 days. A
phiysical examination of the respiratory system revealed decreased air entry aver the right chest
where the percussion note was stony dull in natwre.  Laboratory investigations showed fewkocyiosis,
sprium enlivre grew Haemophilus influenzae and a CXR was performed (Fig. 8a).

Questions
{1y What radhological abnormality can you identily 7
- Complete opacification of the right mid and lower zones efTacing the right heart border and right
hemidiaphragm
- Blunting of the right costophrenic angle
- Mo evidence of mediastinal shifi

{2} What iz the mdiolopicpl diggnosis 7

LSAHD

p
3
i

H

=ﬂ;.ma Erect chest radiograph showing large right pleural effusion opacifying the right mid and tower zone.
S




A Ti-vear-old man presemted wirh productive congh ond high swinging ﬁ.‘i‘ﬂ' for 3 davs. Physical
examination showed he was febrile and there was decreased air entry in right lower chest where the
percussion note was siony dull, Laboratory fvestigations revealed marked fewcocytosis and CXR
wars performed (Fig. %a)

l_?uq_'\l:illl'n
{1} What radiological abnormality 15 identified on the CXR ?

- Complete opacification of the right hemithorax with mediastinal shifl to the left
(2) What is the radiclozical diagnosis 7

LS3HD

Fig.9a Frontal CXR showing complete opacification of the right hanithorax, biunting of the Aght cosio-ph
angle with madiastral shiff (o the loff due o a large pleural mﬂiﬂmn. « ARAIETg & Aght coslo-plrenic
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Al 53-vear-old diaberic presented with fever. chills and rigor. cough and puralem spuwum for 3
dfayvs. He was febrile and examination af the respiratory system was unremarkable apari from
imercased respivatory rate. Laboratory investigations showed marked lewkocytosis and raised ESR
amd spuim and blood ewliure grew Klebsielle, A CXR was performed ax the inirial investigation
{ifig. 10a). As the patieni’s condition did noat improve afier 3 davs of antibiotics ireaimeni a
evairast CT thorax was performed (Fig. 108,

uestions
{11) What radiological abnormalities are seen on the fromal CXR 7
- Cavitating fung lesion in right upper zone with thick irregular walls
- Adr-fluid level within the lesion
- Adljacent air-space opacification
(227 What abnormality can you identify on CT thorax 7
= Thick walled cavitating lesion containing both fluid and air
- Consolidative changes in adjacent lung parenchyma

(23) What ig the likely diagnosis 7

Fig.10a Chesl radiograph showing a nght
upper lobe abscess, Nole the cavitalion
{arrow) with thick frreguwlar walls and an
air-flurd level within, and the adjacen!
preumonia.

igg. 10b Caonltrast anhanced axial |5
W Hrq.r.:rr showing the thick w.;_;f{e.nd E
arvitaling abscess (amows) containing
cofh pus and air, and consolidalive
imanges in the adjacent fung
aranchyma.

11
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Case 11

A dS-vear-old woman with poeorly controlled diabeies melfitus, presented with  productive cowgl
for § manth. She alse noticed low grade fever, night sweating and weight foss during this period.
Examination af the chest showed a dull percussion note, decreased air entry and coarse crepifations
irt the right wpper zone. Laboratory investigations revealed raised ESR, normal white cell comu
and a CXR was performied (Fig. 1la).

Questions

(1} What radiological abnormalities can vou identify ?
- Multiple areas of air-space opacification in the right lung also involving the apex
- Cavitation and air-Auid level within the opacified areas
- Blunting of right CP angle duc 0 exudative effusion

{2) What is the radiological diagnosis 7

Fig.11a Frontal chest radiograph showing air-space opacification in the right fung with cavitating lesions arrows)
due o caseous necrosis n luberciiosis

12



A Si-year-old non-smoker presemivd with on and off haemoptysis and puraleni sputnm Jor | year
There was mo fever or constiturional symploms. Plysical exaniination showed finger clubiung and coarse
crepitations over the lung base, Blood rests were essentially noraral and an initial CXR (Fig. 12a) was

performed.

Questions
(1} What abnormality can you see on CXR 7
- Clusters ol eystic spaces with air-fluid levels involving multiple zones bilaterally.

{2) What is the most likely digpnosis ?

in the leff

#Flg.12a Frontal chest radiograph showing clusters of cystic spaces mnrammg air-fluted lavels (i
rmid and lower zones due lo refained secralions in difated bronchioles in bronchiectasis,

13
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A T0-year-old chronic smoker for 50 years presented with exertional shoriness of breath for |
vear His exercise tolerance was limited ro | fiight of stairs and he remained largely home-bound
Sor recent 6 months. Physical examination showed he was rachyproeic with cemiral cvanosis.
Examination of respiratory svstem revealed use of accessory muscles of respivation and hvpervinfared

chest an borh sides. Air entry was globally decreased in both lungs. A CXR was performed for
Srerther evaluation (Fig. f3a),

Duestions

{13 Wha abnormality can you identily on CXR 7
- Hvperinfiated, hyperlucent lungs
- Flat diaphragm

(2} What is the clinical diagnosis 7

Fig.13a Frontal chest radiograph showing bilateral hyperucent, hyperinfated lungs of chronic obsiructive airwvay
dizease. There is 5o0me minor ibrosis in e nght upper zone from previous TE.

14




Case 14

An [8-year-old Asian man with good past health, presented with weight loss, might swears. cough
and generalized malaise for 1 month. Plysical examinarion revealed palpable enlarged lymph
nedes in cervical, axillary and groin vegions. Examination of the respiratary system was essentally
normal. Laboratory investigations showed normochromie narmeocyiic anacwmia and raised LDH
A CXR (Fig. [dal was perfornied, followed by conirast CT thorax (Fig, 145).

Questions
(1} What radiological abnormality can you identify on CXR 7
- Enlarged hila with rounded contours,
- Widened upper mediastinum with lobulated outline. The sortic knuckle is clearly seen supgesting
the mass 13 in the anterior mediastinum,
{2} What abnormality can you identify on the CT thorax ?
- Extensive mass of matted nodes in the anterior mediastinum.

(3) Whatis the most likely disgnosis ?

Fig.14a Frantal chast radiograph
showing widened mediastinal eonlour
and anlarged hila with lobwlated confours
suggestive of enlerged lymphadenopathy.
Nole the clearly seen aoric knuckia
(arrows)suggeshing the lesion is in the
amnteror mediastinum,

Fig.14b Conlrast enhanced axfal CT
thorax confirms extensive malled
mass of lymph nodes (while amaws) in
the antenor mediastinum.

15
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A 3i-year-vld nen-smoker presented with progressive exertional shortness af breath for 3 vears
He was pr:-l.'u:r:.tf:r @ consirnction sile n.L'a.l"u'r'fa.l' more than 20 years, P.l'r_r,\'.l'..;'ml' CXaARimaiion was
wiremarkable except that the patient was lechypiocic. Laboralory J..I‘J'I'r.'.'l'II;gt.'II;GJJ.\' WeEre {":'_l.':'.l.'.u';;fﬁ.'
normal and g fimetion fest revealed a constrictive pattern, A CXR was performed (Fig. 151,

Cuestions

(1} Wha radislogical abnormality can yvou identify 7
- Multiple small dense nodular opacities in both [ungs
- Egg-shell caleification of hilar lymph nodes

(2) What is the working diagnosis 7

Fig.15 Chest Iﬂlﬂ'liﬂﬂfﬂpﬂ showing mulliple small dense nodwles in both lungs in silicosis.  Nole m;u r -shell
calcification of hilar lymph nodes (amows). = e
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A A F-year-old woman who had pelvic sureery 5 days earlier presenred with sudden onser shorimess
af breath and bifareral chest pain, Physical examination showed she was in respiratory distress
amd rtachveardie. Examination of the ehest was essennially normal, Laboraiory investigations
showed .frrv]r:rrxm aned hypacapnie. A prelininary CXR was wnremarkoble and o CT examination

was performed (Fig. (6o, b).

Cuestions
{1y What is the preliminary diagnosis 7
- Pulmonary embolism
{2} What iype of CT examination has been performed ?
- CT Pulmonary Angiogram (CTPA)
(3) What abnormality do you sce on this CTPA 7
- dultiple filling defects within the pulmonary anerics
{4) What is the radiolozical dingnosis @

Fig.16 a,b CT pulmenary angiogram
showing filing defects {arrows) of embolf
wilhin the branches of the laff pulmanary
artery confirming the diagnosis of
pulmonary embalism,

arms &0
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Case 17

A Gb-year-old with good past health presented to the Emergency Depariment complaining of
acute enset of right chest pain and shoriness of breath, increasing in severity for the past 36
howrs, He was afebrife but tachvpnoeic and on phiysical examination the right fung showed hyper-
resonance on percussion and decreased air entry on ansenltation. A chest X-ray was performed
{Fig, 17a).
Questions
{1} What abnormality is demonstrated on the CXR 7

- Right hydropneumothorax (note the fluid level) with almost complete collapse of the

right lung.

A chest drain was inseried and a follow-up chest radiograph was performed 6 howrs later for
reassessment (Fig. 17b).

(2) What abnormality is demonsirated on the second chest radiograph and what is the likely
cause 7

= The right chest drain is noted in o satisfactory position. However, there is extensive

diffuse air-space shadowing involving the entire right lung. The left lung appears normal.
(3) What is the cause for the right lung haziness ?

Fig.17a Fronlal ches! radiograph showing a large righ!
hydropnevmothorax (arrowheads) and collapse of
the right fung farmows),

Fig. 1Th Chest radiograph showing re-expansian
pulmonary oedama of (he right lung, after rapio
evacualion of the righ! pneumaotharax. @ the chag
dratn, Nole the diffuse opacification of the right lung




Case 18

A 23-vear-ald man was J'rm:-.*:furn«d ter the resuscitarion room after sustaining a road raffic acciden.
Mo was comatese and haemodynamically wnstable an arrival. On initial clinical assessment ihere
vwas brising and dr_farmfr_r over the right clest wall. Chest expangion and air entry were morkedly
ediminished on the vight side and the percussion nete was hyper-resonamnt, A vipht poenmathorax
weas clinically diagnosed amd a chest drain was inserted immediarely. A CXR was then performed
eas o parrt of trauma series (Fig. [8a)

1 puestions
{1y What abnormalities can vou identify on this CXR ?
= The right lung has re-expanded afier insention of the chest drain
= Lucent line lateral to and owtlining the right heart border and the right side of the
mediastinal contour, elevating the mediastinal pleura - pneumomedinstinum
- Abnormal gas within sofl tissues of axillae and right lower neck - surgical emphysema
= Air-space opacification at the right upper zone probably due 1o lung contusion

. =1 3
ey, 18a Supine frontal chest radiograph of a patient with mulliple sites of lrauma. Nole the preumomadiastinum
rrrowhaads), surgicel emphysema (large arrow] and alespace opacification in the nght upper zons (small amows)
ugsibly due lo conlusion.  The rght lung has re-expandad after the chest drain fnserion for pneumothoras.
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Case 19

A Gi-vear-old man presemted to the Accident and Emergency Deporiment with erusfing chest
prain and shorteess of breath and a CXR was performed (Fig. 1 9a).

Questinns
(13 Whan are the chest radiograph findings 7

= Cardiomegaly

- Upper lobe venous diversion

= Septal lines (Kerley B lines) best seen in the right lower zone

= Sharply outlined haziness in the nght upper zone with no evidence of an air

bronchogram suggestive ol fluid i the night honzontal fissure |

(2} What is the diagnozsis? !

Fig.19a Congostive cardiac failure. Chest radiograph showing cardiomegaly, upper lobe venous diversic:
Eanpw}. septal lings (Koroy B linas) best seen in the right fower zone fopen arow) and thickeningMuwid in 1
a:n:ﬂ;# df;:nu; E;larrw-ﬂar i sun:;g}:} LJ':; M.n dm;n rn: w”innwf'mar Fgsure is sometimas called the "Phantom lwmow
i g : went n raphs as the patient’s candilion improves (image courfesy of Radi
Department, KEM Hospital, Mumbai, India). bl % s
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A 25.year-old womean with a histery af rhewmatic fever in childhood presented with repeated
:.’;JJ'::a;.h'.i of respiratery fract infecrions and shoriness af breath. On phvsfeal examinetion the
Peatieny was acvanotic and a diastelic mwrmure was detecred, 4 CXR (Fig. 20a) was performed as o
prediminary VeESgartion.

Questions
(1) What arc the CXR findings ?
- Cardiomegaly
- Enlarged left atrium seen as a double density through the right upper cardiac border
- Prominenl pulmonary artery
- Mo obvious upper labe blood diversion or signs of cardiac Filure

(2) What is the dipgnosis 7

1S3IHD

Fig.200 Mitral stenosis. Chest radiograph showing enlarged leff atrium wilh dowble dansity fmw;,: saan through
Mhhe aght heart border (opan arrow) and promnant central pulmonary arfery (amowhead). No radiographic evidence
oaf cardiac failure (image courtesy of Radiglogy Dapartment, KEM Hospital, Mumbai, India).

21
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A 2-vear-old child presemted with shormess of breath on playing and multiple short episodes of
loss of consciousness. On examination the chifd was gyanatic and a heart murnr was noled. A
CXR (Fig. 21a) was performed as an initial examination, |

Questions
{1y What are the CXR findings 7
- The cardiac apex is rounded and elevated off the left hemidiaphragm (suggestive of right
ventricular hypertrophy)
= The pulmonary bay is concave
= There is pulmonary oligaemia
- Mo evidence of cardiac failure

(21 What is the most likely diagnosis 7

Fig.21a Tetralogy of Falal, Chest radiograph of & cyanased child showing & rounded and elevaled cardiz
apex (amow] suggestive of night ventricwlar hypertrophy, & concave pulmonary bay {open ampw) and pulmonas
ghigaemia (image courfesy of Radiciogy Department, KEM Hospital, Mumbai, india).
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Discussion Case 1

Prneumonia

Proenmonin (Fig. 1a)

- The inflammatory cxudate within
air-spaces and interstitium of the
alfected lung causes the
opacification and air-filled
bronchioles outlined by adjacent
fluid-filled alveoli in affected lung
preduce the air bronchogram.

Miscussion

- Ppeumonia is a common discase
and 15 usually caused by bactenal
infection.

- Apart from the typical features of
lobar preumonia. oner prababie
refiofogical findings ol seen an
this CAR include:

1. Pleural cfTusion -
seen as bunting of lateral
costophnenic angle

2. Cavitation —
more comman in staphylococcus

&)
-
m
W
-

I Fig.Th Frontal CXR shawing Slaphylococcal pneumonia wilh bitateral
pRewmonia or pulmuu;l.r:.' f-gdefined air space opacificalion (arrows).

berculosis

= Pneumonia cawsed by certain
organisms may produce
characteristic radielogic leatures

1. Unilateral lobar invelvement m
streplococcus infection

1. Bilateral patchy involvement
{Fig. 1b), sometimes with
cavitation in staphylococcus
prcumonia (Fig. 1e)

3. Upper lobe involvement with
cavitation in pulmonary TH
(Fig. 1d)

4, Bilaeral symmetrical perthilar
distribution which progresses
rapidly over 3-3 days in PCP
PREumonE in immunc-
compromised paticnts {Fig. 1¢) 3 = ey o L

-+ In most cases imaging cannot Fig.1e Frontal radicgraph of a child recovening from Staphylococcal

e T e e pneumonia showing a preumalocele in the feft lung (arrows)
‘M'“r'_m ly predict the causative (image courtesy Or. W.T. Fung, Narth District Hospital, H‘%ng Kong).
OrEInism,
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Discussion Case 1

Pneumonia

Raole of imaging in patienis with
pmeunonia

1. Confirm the clintcal diagnosis
. Deteet possible complications such as
plevral effusion f empyema or lung

[ %]

abseess if climeally nol fFesponsive Lo
appropriate antibiotic treatment
3. Follow.up CXR to monitor response

Lo reainienit

- may lake 4-6 weeks for
consolidative changes to resolve

- Radiologic improvement usually
lags behind clinical improvement

= Il radiologic signs still present
alter adequate treatment,
underlying predisposing factors
have to be excluded (¢.g. contral
absiructive carcinoma in elderly
palienis)

Fig.1d Fronlal radiograph of a patient with pulmonary TE willr K

Mote: upper lobe consolidalion and cavilation within the lesion (amoe

(1) Diagnosis of pneumonia is
based on a combination of
clinical and radiological
findings.

(2) Radiological finding of
air-space opacity with
ill-defined borders and
gir-bronchogram in the
appropriate clinical setting
helps to make the
diagnosis,

|l e T
Flg.Te An immuno-compromised patient with prewmocysis Clinr
paeumonia (PCP), lypically showing bilaleral symmeiric

panhitar air space epacification which progresses rapidly
invalve the enfire lung




Dviscussion Casc 2

Lung collapse

Linng coflapse (Fig. 2ua)

- The lack ol air within collapsed
right upper lobe accounts for the
increase in radiographic density.
The well-demarcated lateral border
represents the elevated hormzontal
fissure,

=~ The focal bulge at the apex of the
collapsed right upper lobe
commesponds 1o the centrally
located bronchogenic ¢arcinoma
causing the lobar collapse, The
combined radiologic appearance on
frental radiograph is known as
“Golden S sign’.

=« The hyperinfllotion and elevared
right hemidiaphragm are duc to
volume loss,

Criscussion
- (ehar I'{Jaﬁni’r:g]}'_.,I'g"{rr.'rr'n,',t of rigln
npprer fobe collapee ot secn on

s chest raciograpds fnclide;

I. Crowding of ribs in right upper
chest wall = due w underlying
lung volume loss

2. Tracheal deviation 1o the right -
due 1o traction from the
collapsed lung

-~ Labar collapse in dillerent lobes
gives characieristic radiographic
appearances on rontal and lateeal
radiographs (Fig. 2b, ¢, db

== |n general, lobar collapse represents
abstruction 1 the corresponding
lobar bronchus. The underlying
ctinlogy may be classiliod as:

1. Intealwminal obstruction
(e mugus plug / loreign body)

2. Intcamural obsiniction
{e.g. bronchogenie carcinoma)

3. Extraimiral obstrection
{e.g. extrinsic compression by
enlarged hilar lymph nodes)

= Recogniton of lobar collapse is
impartan, especially in elderly
patients, as this may be the only
radiologic feature of primaory [ung
carcinoma. Further evaluation by
sputum eytology, bronchoscopy or

T scan 15 necessary.

Fig.2b Left upper lobe collapse. Note the left upper zone opacily
f?r_:;;:lwﬂ and signs of volume loss including fpsilateral mediastinal
SV

Fig.2c Right lowar fobe collapse — Irangular shaped opacity i the
medial mght lower zome (arrows) with signs of volume loss. Note the
mght heart border is stll seen suggesting it is not a rght middle
lobe disease.
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Discussion Case 2

Lung collapse

Fig.2d Left lower lobe collapse - tnangular shaped opacity in the medial left lower zone {armow) with signs
volume loss.

(1) Collapse of different lobes produce characteristic radiological appearances.
(2) Search for underlying aetiology causing persistent lobar collapse, especially in
elderly patients, 15 necessary.

26



Discussion Case 3

Prneumothorax

Wnerwmothoray (Fig. 3a) e i T R T T,
“The absence ol vascular markings in the
jperiphery of the left hemathorax is due
o air in the pleural cavity and not in the
Hunge.

IDiscussion

—  Prneumothorax represents abaonmal
ar accumulation within pleural
cavily. This may be due Lo trawma
(aceidental or iatrogenic) (Fig. 3b),
underlying pulmonary discase (e.g
asthma) or cliopatiic in origin

—  Erect chest radiograph m [ull
exmration 15 diapnostic in
majority of cases

= Il the patient is unable 10 stancd
erect, lateral decubitus view may be
helpful for diagnosis

= MNole the radiological features of
fension pressoforay seen in this
patient include: . . Fig.3b Bilateral lension preumothorax due fo barolravma .Fn.:um
1. Contralateral mediastinal shifi pasitive pressure venlifation. Nole the Raltening of the diaphragm.

2. Depression of ipsilateral hemi- The presence of bilateral abnormality resulls in no maediastingl
shifl. Naote the colopsed lungs (arows) and bilateral hyperiucency.

O
-
im
L44]
i

diaphragm
3. Compressive atelectasis ol
adjacent normal lung
= All of the above radiological signs
indicate the presence of significont
increased intra-thomicic pressure in
tension pnesmothorax which
necessiales urgent reatment
- Role ol imaging in patients with
prcumolhorax:
1. Confirm the clinical dingnosis
2. Assess extent of pneumothoras
3. Detect signs of Lension
preunuhorax
4. Follow-up examination to monitor
resadution of pneumothorax aller
deainage

(1) The diagnesis of pneumothorax is confirmed by erect chest radiograph in full
expiration,

(2) Signs of tension pneumothorax should be specifically looked for as it is
potentially life-threatening and requires urgent treatment.
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Prewmomediastimum (Fig. da)
- Which is most likely due 1o recent

Discussion Case 4

Prneumomediastinum

vesophageal perforation by fish
bone

Discussion:
= Ohher radiological fedings of

pieumomedicstinim ol sees n
this patient inclede:

1. Continuwous diaphragm sign —
continuous radiclucency
conneeting both sides of
diaphragm (Fig. 4b)

2. Vesign of Naclerio — air between
lower thoracic aora and
diaphragm

Airmay leak into mediastinum via:

1. Perforation of any air-containing
VisCus
- Pharynxfocsophagus (e.g. due

to foreign body ingestion,
instrumentation ee.}

- Leak from major or small
intrapulmonary airways
ir..g. asthrina, excessive
coughing ete.)

2. Penetrating thoracic trauma

with introduction of air from an

external environmeni

Water soluble contrast swallow

may help to conlirm the presence

of vesophageal perforation

CT i1s more sensitive in detecting

small preumomediastinum (Fig.

dc, d)

CT thorax detects associated

cemplicanons such as

mediastinitis'mediastingl abscess

(Fig. 4d)

Fig.;lb The ‘continwous diaphragm sign (arrows)’
prevmomediasinum

Fig.de Axial NECT through the roof of the thoracic inlet shows 3;
{armows) insiruating behweon the neck vessels. T=lrachea, ASconm:
carolid arlery, Vejugular vain, E=oesophagus.

28



Discussion Casc 4

Prneumomediastinum

Note:

(1) Abnormal air lucency

| outlining lefi heart
border and aortic knuckle
with elevation of
mediastinal pleura are
suggestive of
pneumomediastinum,

(2) Presence of
pneumomediastinum
warrants careful search
for the underlying causc.

5 - P ey
Fig.4d Confrast enhanced axial CT Ihorax showing mediastinal
abscess formation, Nole the presence of air locules jarrows) and
mm enhancing abscess cavities (arrowheads) in the mediasiinum.

29
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Primary fung carciroma (Fig. 5a)
= The irregular border is suggestive

- The bulging rght hilum represents "

- Thickened paratracheal stripe

Discussion
= (rher possible radielogical features

Discussion Case 5

Primary lung carcinoma

of an infilirating lesion.

enlarged hilar lymph nodes due to
metastatic invelvemeni,

indicates enlarged right paratracheal
Ivmphadenopathy.

of lung carcimame not seen in this

patient itnclrde: ”
1. Bony erosion — due to haemuogenous
metastases o bone
2. Pleural effusion — due io lvmphatic
ohstrection by primary (umour or
tumaour invalvement of the pleura
3. Lobar collapse - due 10 obstruction
by primary iumaour or enlarged hilar
Ivmph nodes
4, Cavitation — indicating tumour
NECrosis, MOosl COmmon in
squamous ¢¢ll carcinoma
[f a lung mass 5 identified on chest
radiograph, the following features
may help to differentiote malignant
tmear from benign lesion (such as
gramloma):
I. Margin - spiculated border 15 more
suspicious of malignancy
2. Intra-lessonal calcification —
presence of coarse caleification
favours benign lesion
3. Size — large lesion is suspicious of
malignancy
4. Any associated lymphadenopathy
{hilar'muediastinal) and bony erosion
- supgests metasiatic involvement
by malignant lung tumour
Furher evaluation aims at
confirmation of diagnosis and
determination of cell type (sputum

cytology/bronchoscopy/imaging-
guided fine needle aspiration) and
twmaour staging (CT thorax
including adrenal plands, bone
scintigraphy ele)

The usual diagnostic protocol for
suspected Ca lung or suspicious
solitary pulmonary nodule on CXR

30



Discussion Case 5

Primary lung carcinoma

CAR
i
CT
- solitary
- multiple

bronchoscopy (central lesion)
imaging-guided FNAC {peripheral
lesion)

CT 15 helplul in assessing soliary

pulmonary nodule seen on CXR

I. Margins are betier delined on CT

and a spiculimted margin (Fig. 3b)
favours primary lung carcinoma

. Cavitation 15 better seen on U1

. Mumber of lesions ane better

evaluated by CT — multiple lesions

[avour lung metastases rather than

primary lung carcinoma.

Location — may help in deciding

the approach for hiopsy (i.c.

bronchoscopy/imaging guided

FMAC)

5. Lymphadenopathy — enlarged hilar/
mediastinal lymph nodes are better
seen on CT and suggest metastatic
nodal involvement (Fig. 3c, d).

6. Liver/fadrenalbone status is better
seen on CT and any suspicious focal
lesion may indicate haematogenous
lumour melastases (Fig. 5e, 1)

- Role of imaging n suspected Ca lung

I. Evaluate the natwre (bemgn'
malignant) of the pulmanary lesion g spiculated marging indicating ils infiltrative ma

2. Tumour siaging {primary tumor, nalure

2]
L
m
L*/]
-t

fad [ad

4=

Fig.5b Axial CT of the lung showing a taft puimonary HMMI{EHGWJ
i

gnant

nedal status and distant metastases) Fig.5¢ Contrast enhanced axial CT thorax showing the right lobe

tumour togethar with paratracheal lymphadenopathy. There is
fumour which has lnveded into the superior vena cava (arrow)

Mote: ie. fumour thrombus. Same patient as in Fig.5a.
(1) Presence of spiculated Fig.5d Contrast enhanced axfal CT thorax showing hilar, precarinal

Al and subcannal metasialic lymphadenopathy (small amows). Nole
lung mass on CXR in an the left chest wall melastatic depesil near the mid axillary line

L:l.dt.'!'l'l}" chronic smoker is {large arrow). Same patienl as in Fig.5a.

ghly suspicious of Fig.8e Contrast enhanced axial CT thorax showing metastatic
, H invalvemant of the upper thorecic veriebra and the adracen
primary lung carcinoma. n'bvrarmws}. PR 4

3 arls i " i
(2) R:L[I1IU|C]E_1LE| ,[L_m““',b Fig.5f Contrast enhanced axial CT of the abdomen showing lver ‘
which help differentiate (arrowheads) and bilateral adrenal melasiases farmows).

benign and malignant
mass should be borne in
mind.
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Discussion Case 6

Pancoast tumour

Pancoast rumonr (Fig. 6a)
Discussion
- Pancoasl tumour is 8 primary lung
carcinoma located at lung apices,
Because of its close
- proximity to the adjacent first rib,
O
=
M
&
et

brachial plexus and sympathetic
trunk, these are involved by

local mmaour infiltration early in
the course of the disease producing
characteristic clinical signs

Early case of Pancoast tumour is
difficult to detect radiologically,
particularly on a CXR as there

may he only focal apical pleural
thickening instead of apparent
mass. Hence detection of subtle
bony destruction of adjacent 1" nb
15 imporant

A lordotic view impmws
visualizalion of the apices (Fig, 6b)
A CT offers better visualization of
a suspected lesion in lung apex
(Fig. Hc).

In patients with clinical symptoms
and signs of brachial plexus and

Fig.6b A lordolic view of the chest allows befter visualization
he fung apices as the overlying clavicles are moved ouwl of the ws

e e (Courtasy of Dr Esther Hung, Depariment of Diagnostic Radiotos
sympathetic nervous involvement, £ Organ Imaging, PWH, Hong Kong).

MRI clearly delineates local

tumour infiliration,

| Note:

(I} The presence of apical
chest pain and ipsilateral
Horner's syndrome raise
the suspicion of
Pancoast tumour.

(2) Apical lung mass with

= > D Fig.6c Same pationl as in Fig. Ga. Axial contrasf-anhanced C
arjjaccnt rib erosion on showing a large mass with has infilfrated and wrapped areund ¢
} adjacent ribs (arrowheoads). The lrachea is pushed to leff side. T=
C_}:R SH_EEESIS the turnour wraps around the mghl subclavian vemn (arrow).
diagnosis.




Discussion Casc 7

Pulmonary metastases

Lliscussion

- Lung is a common site for
haematogenous metastases from
primary malignant (umours.

- Other raclfiolepical featres af
prilmonary mefasiases nold seen in
Hiris pertient include:

I, Cavitating lung lcsions common
in metastases from squamous cell
carcinoma (Fig. 7e. d)

2. Plewral efTusion

3. Hilarfmediastinal Ivmph node
enlargement

O
= o
m
n
i’

4, Metastatic bony erosion
Trwo main radiological features 1o
ddifferentiate pulmonary metastases from
prrimary lung carcinoma:

I. Mumber of lesions — pulmonary
melastases are more likely in
the presence of bilateral and
multiple lesions

. Margin characteristics -
spiculated border points 1o
primary lung carcimoma while
pulmonary metastases are
usually rounded with a smoath
well-defined border

at

d

Fig.7c,d Fronital chesi radiograph and axial CT thorax showing
squamous cell carcinoma melastases with cavilation (amowheads).
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Discussion Case 7

Pulmonary metastases

CT thorax is more sensitive than
plain radiogeaph for carly detection
of pulmonary melastases. Varous
appearances of metasiases may be
seen on CT and these include:
*cannon ball® appearances (Fiz. 7a, b),
cavitating (Fig. 7e, d), caleilying
{from primary osicosarcoma) and
miliary (difTuse tiny pulmonary
nodules due to heematogenous
spread) from papillary carcinoma of
the thyroid (Fig. Te, [y

The presence of pulmonary
metastases usually indicates
widespread wmour dissemination.

MNote:

i (1) Multiple round lung

lesions in a patient with
known malignancy
maost likely represents
pulmonary metastases.

(2) CT thorax is more
sensitive in detection
of small pulmonary
metastases.

Fig.7e.f Frontal chest radiograph and axial CT thorax show.
mulfiple, small, soff issue nodwes in both lung Felds. This parie

had & hslory of papilary carcinoma amd the lung nodules represe
mitiary metastases.
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Discussion Case 8

Pleural effusion

Pleural cfusion (Fig. &)

The complete opacification of the right

mid amd lower zanes is due 1o Nuid in the
pleural cavity, Mote the meniscus sign,

e concavity of the Auid level due 1o
surface tension with the pleura, Iuis an
underlying pneumonin which usually
gives rise 1o para-pneumomic pleural
effusion, The pneumonia is olien not seen
on the CXR as i is obscured by the large
amount of pleural efTusion

Discussion

- Blunting of costophireie angle may
be duee 10 a small plevral ¢fTusion or
focal pleural thickening =

I is present on a previous CXR and  Fig.8b Axial CT thorax showing a leff hydropneumothorax. The left

H . 1 fung /s almos! c::'rnpfcmfy collapsed (arrowhoads). Nole the
n:n'm.ms "mﬂmng,"':l m_"r " air-fiuid level {arrow) and the volume loss of the leff hemithorax,
considerable period of time, plewral

thickening 15 more likely.

= Pleural effusion may coexist with
preumothorax (i.c.
hydropneumothorax, Fig. &b ) or
entrapped within fissures mimicking
a Lok,

- [If"the paticnt cannot stand, a lateral
decubitus CXR is sometimes
perlormed 1o help in the dingnosis of
plevral ¢lTusion (as the Muid layers out
in the dependent position, Fig. Sc).

- Ultrasound or CT thorax serve as
aliemative modalities for early
detection al small pleural eMusion.
Ultrasownd has the advanmage of no
nv ul\'il15 radintion, amnd can be used
to guide drainage. CT has the
advantage of evaluating the
pnderlving lung and mediastinal
strugiures 1o identily the ciause of
the cllusion,

-

|
i
|

| MNate: b R
; — o Flg.Be Lateral decubifus chest radiograph reveals layering of the
(1) Blunting of costophrenic plaural  fuid (arrow) in the dependent partion of the pleural space.

angle with meniscus sign
signifies the presence of
plevral effusion.

(2) Lateral decubitus film,
ultrasound or CT thorax
helps to detect a small
pleural effusion.
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Discussion Case 9

Empyema

Empyema (Fig. 9a)
CXR shows the presence of o large right pleural effusion with contralateral mediastinal shifi. In a seplic

patient, empyema has 10 be considered and CT is the best modality 1o assess the extent of empyema and its
mass eflect.

On the contrast CT (Fig. 9b) note:
Fluid collection in the pleural space representing pus accumulation
- Peripheral thick rim enhancement due to hyperaemia within the wall of the cmpyema

- Mote the presence of pleural cffusion on the left side. There is no peripheral contrast enhancement
within this collection suggesting it is a simple pleural effusion,

Discussion

- Pleural aspiration under clinical or imaging guidance for microscopy and cullure allows a definitive
diagnosis of empyema and helps to guide appropriate antibiotic treatment.
For an empyema nol responsive o medical treatment drainage may be necessary. In these

circumsiances, contrast CT plays an important role in mapping the exact extent of pus collection within
the pleural cavity.

Fig.8b Contrast enhanced axial CT thorax showing bilaleral pleural collections. Nole the thick porpheral -

ernhancement (amows) of the empyama on the fght and the absence of such a thick Am on the laft uncompicate
pleural effusion. Note the collspsed lelt lung (arowheads).

(1) The presence of pleural effusion with mass efTeet in a septic patient should
raise the suspicion of empyema.
(2) Contrast enhanced CT thorax is the imaging modality of choice for assessing

the extent of involvement and to provide supporting evidence of active
inflammation within pleural spaces.

(3) Aspiration of pleural fluid clinically or under imaging guidance confirms the
diagnosis and helps to institute the appropriate antibiotic treatment.

: —n
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Discussion Case 10

Lung abscess

Lung abscess (Fig. 10a, b)

Trhe air-fluid level within the lesion is due
teo accumulation of pus in the dependent
prart and air in the non-dependent portion.
TThe thick walls are due o inlammatory
necaiction due (o the inciting organism and
midjacent air space opacification reflects
pmeumonic changes in the lung.

I iscussion

- In the presence of cavitating lung
lesion on CXR, the two main
dilferential diagnoses are long

O
X
in
2]
—

abscess and c'nx'il:slin-,;_ lung lumour
(either primary or sccondary
tumour). The imaging appearances
on CXR and CT thorax can be
similar and clinical information
{e.z. history of kaown malignaney,
clinical evidence of sepsis) are
clues towards the final dingnosis. i e

-+ Bronchoscopy or imaging-guided Fig.10c Frontal CXR of a different patien! shows a ceniral mass
aspiration may be necessary Lo (arrows) above the diaphragm. An air-fMuid laval is present
differontizte the two conditions: within it {arrawheads).

=+ An air-Nuid level is sometimes seen
in o hiotus hermia reflecting
stomach (hermated) coments Ths
clussically occurs behind the cardiac
silhouette (Fig, 10c, d).

Note:

(1} Thick-walled cavitating
lung lesion with air-fluid
level, are radiological
features of lung abscess.
However, cavitating
malignancies will also
have a similar appearance,

Fig.10d Axial CECT of the same palient in Fig. 10c shows an air-Muwid
{air-canirast) lavel (arowheads) within a hermiated stomach (amows).
L=Laff venincle, A=dascending aora.
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Discussion Case 11

Post-primary pulmonary tuberculosis

Pulmonary wuberculosis (Fig. 11a)
The cavitation and aie-fluid level within

the opacity Fepresenis Caseous Recrosis in
wuberculosis. The involvement of the apex

is a clue wowards the diagnosis of TR as
post-primary TB has a predilection for
the lung apex

Discussion

- Other radiological findings of
prifmomary TE not seen in this
patieni nclude:

I. Enlarged hilum - representing
granuiomatous inflammation of
lymph nodes, uswally in primary
TB

. Fibrocaleific changes in lung

apex (Fig.118) usually
representing healing of previous
TB infection

3. Multi-focal air-space opacitics
representing hronchogenic spread
of infection (Fig. 11¢)

4. Tiny miliary nodules in both
lungs (Fig. H1d, ¢) representing
miliary TB due 1o haematogenous
spread of infection

Radiclogical manifestation depends

on whether the patient had

previous PTB infection (posi-

primary TB) or not {(primary TB)

i

= Sy - -]
Fig.11b Frontal ches! raciograph showing haziness in the nght ap:c
region representing fibrocalcific changes from previous T
{arrow). Nole the mulliple calcified lymph nodas in be
supraclavicular fossae and nght axilla (arrcwheads).

Fig.11¢ Axial CT (lung window selfings) shows mulliple opacit.:
(armowheads) from bronchogenic spread of TB. This has evolved i
consolidation (arrows) in the right lower lobe. A thin pleural effus
is present (Bslensk)
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Discussion Case 11

Post-primary pulmonary tuberculosis

Mote:

(1) Radiological
manifestations are
different for each type
including primary TB
{hilar lymph node
involvement), post-
primary TB
(predilection for lung
apex) and miliary TB
(small miliary nodules in
both lungs).

. R
Fig.11d Frantal ches! radiograph sthowing millary fuberculosis. Note
the innumerable liny nadulas seen throughout bolh lungs.

i-" o) &

Fig.11e Asal CT thorax showing miliary fuberculosis as multiple liny

nodwes scallered throughou! the lung (Courtesy of Or Palrick Tam,

Es-pai-rmen! of Diagnoshc Radiology & Organ Imaging. PWH, Hong
angl.
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Discussion Case 12

Cystic bronchiectasis

Cystie bronchicetasis (Fig. 12a) r
The air-fluid levels within the cystic spaces
represent retained secretions within the
dilated bronchinles.,
A CT scan (Fig. 12b) was performed as
il better assesses the extent and severity of
the disease, Tt showed:
- Siring of cysts appearance
representing cystic dilatation of
bronchioles
Thickening ol bronchial wall
indicating on-going inflammatory
change
- Air-fluid level representing refained
bronchial secrelions

Discussion Fig.12b Axial CT fhorax showing cystic bronchieclasis. Note ©°
- Majority of bronchiectasis occurs air-fiuid levels (amows) within the diafed bronchiolas
peripherally in lower lobes. r . g

Unusual sites of involvement mise
the suspicion of certain actiologies
ol bronchiectasis, e.g. upper zone
predominance in cystic fibrosis,
proximal central zone involvement
in allergic bronchopulmonary
aspergillosis.

In the past bronchogram was
regarded as the gold standard for
diagnozis by demonstrating

dilated bronchioles outlined by
contrast. However, it has been
replaced by CT as it oflers a non-
invasive method for diagnoss.
Radiological signs on CT ol less

severe form of bronchicciasis . . '

s Fig.12¢c Axial CT thorax showing the ‘tram-frack’ sign {arroa
; ; : of bronchieclasis in the anterior sagment of the lefl upper ot

I. *Tram-track” sign (Fig. 12¢) due

1o ditated bronchioles with its
accompanying vessel

. “Bignet-ring” sign (Fig. 12d)
representing dilmed bronchiole
closely related 10 its adjacent
vessel

(25

Role of radiology in bronchieciasis

includes

1. Confirm the diagnosis and nssess
the extent of pulmonary
invalvernent

2. Detect complications such as
preumonia, lung abscess,
fibrosis.

Fig.12d CT thorax showing the ‘signet-ring' sign {arrows
bronchieclasis in the lalt lower lobe.

—
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Discussion Casec 12

Cystic bronchiectasis

Patients with previous plombage
{Fig. 12¢) may demonsiraie
multipte air-Aud level and should
not be mistaken for cystic
bronchicetasis.,

MNote:

(11 Abnormal dilatation of
bronchioles on imaging
confirms the diagnosis of
bronchiectasis.

(2) CT thorax is the imaging
modality of choice for
diagnosis and to
demonstrate the extent
and severity of the
disease.

Fig.12e Plam x-ray showing muiligle aie-furd level (arrows) i the
mght apex. This patient has undergone plombage for trealment of
TE and showd nol be mistaken for cysiic bronchieclasis. Nole the
midline suturés (arrowheads) indicating prévious surgery (Image
courlesy of Dr Grace Au, Deparment of Disgnesiic Radiglogy and
Crgan imaging, The Chinase Universily of Hong Kong).
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Discussion Case 13

Chronic obstructive airways disease

Chiranic absirietive airvays disease
{Fig. 13a)

Miscussion
- Onhver recliolagical featires of

COAD o seem in this palions

include:

1. Right heart enlargement which
indicates rmised pulmonary ancnal
pressune
Prominent pulmonary
vascularity with peripheral
pruning due to pulmonary
arterial hypertension

. Bullac which are secen as round
thin-walled lucent lesions devoid
of vasculawere,

LEE

Yy

- Hyperinflated lungs are also seen in
patients with asthma. The episodic
nature and absence of histony of
chrome smoking may help 1o
dilferentiate it frem COAD

Role of radialogy in paticnis with
chronic obstructive airway discase:
1. To detect complications, e.g.

cor pulmonale, preumothors FJ'g,Ti.ﬁ. COAD complicaled by right hydropnewmathorax. Nole:

{Fiz, 13b) collapsed right lung (errows) and the air-fluid le.

e o aa (arrowheads], and the hyperiucency of pneumothen
2. To detect infeciive component (asterisk).

in case of acuie cxacerbation

(1} Chronic obstructive
airway disecase occurs
commonly in chronic
heavy smokers with
chronic respiratory
svmploms.

{2) Hyvperinflated lungs is
the characteristic
radiological feature.
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Discussion Case 14

Lymphoma

Lymiphoma (Fig. 142, b)

[riscussion
- Other C7 fingdings of lvenphoma
sen seent i this pariens include:

I. Sofi ussue pulmonary nodule
indicating mour involvement of
the lung parenchyma

. Pulmonary air-space opacilics.
another radwolegcal
manilestation of tumour
infiltration

3. Pleural eMusion

(34

] g = A T
Fig.14¢ Axral CECT image Wrough the upper thorax of a palent
" : with mediashnal melastalic disease (squamous call carcinoma of
Commaon causes for hilar and the skin). The metastatic deposils (masl ikely in lymph nodes) have
widened the mediastinum, splayed the greatl vessels {arrows) and
2 compressed the lower frachea (arrowhaads). The fracheal lumen has
include been reduced to a siit and able to obsiruciion by further compression
1. Lymphoma, especially in voung of even by thick mucus There is an associated nght plewral effusion
presant fasiensk),

O
e
m
w
i

mediastinal lymph node enlargement

patients

2. Metastatic discase, paticnis
wsually have known history of
underlying malignancy
(Fig. 1dc. d)

3, Imfection such as wherculosis,
usually with lung parenchymal
changes in addition to hilar/
medinstinal lvmphadenopathy

4. Sarcordosis, relatively rare in
Asians

I W T Y T ot ..
Fig.14d Corgnal reconsiructed CECT image of the same patiant
in Fig. 14c. The mediasting! involvement (arrows) and the lracheal
compression (armowheaads) are weall demonsirated.
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Discussion Case 14

Lymphoma

Aside from lymphadenopathy,
there are other couses for
mediastinal and hilar masses (Fig.
14c, [ g)

= In lymphoma the role of imaging
is 10 assess the extent of disease
and in [ellow-up examinations Lo
evaluale trealment responsc.

Fig.14e Frontal CXR of a 43- year -old
female alient showing an extra ‘bulge’
(arraw) below the loft puimenary lrunk. Nele
the separale silhouvelte of the lefl kilum
(arrowheads) meaning thal this lesion is

not in contact with the laff hiturn (the ‘hilar ¢

overay’ sign).

Fig.14f Axial CECT of the same patien!
in Fig. 14e shows a fluid densily lesion
(asterisk) wrapped around the rool of the
pulmonary trunk (P). This is consistent with
a pancardial cysl. A=aorfa,

Fig.14g Axial T2W MR of the same pabient
in Fig. 14e shows homogeneous high {fuid)
signal within this pericardial cyst (astesnsk).
p=pulmanary frunk, A=aorfa.

Note:

{1) Diagnosis of lymphoma
is mainly based on
clinical presentation and
histology of excised
lymph node.

(2) Contrast enhanced CT
thorax is the imaging
modality of choice to
assess extent of intra-
thoracic involvement.
CT can also help in
staging the disease and
assessing response Lo
lreatment.

(3) Hilar and mediastinal
lymphadenopathy are
the most common
manifestations of
intra-thoracic lymphoma,
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Discussion Case 15

Silicosis

Svilicosis (Fig. 15)
TThe small dense nodular opacities represent inhaled silicone particles with local fibrotic reaction.

Idiscussion

- Silicosis is an oceupational lung disease caused by inhalation of silicone panicles

- Therz is usually a latent period of ~10-20 years before clinical symploms occur

- Other radiological firdings af silicosis werd seer v this peticns mclude:
1. Progressive massive fibrosis scon as conglomerate masses in both upper lobes due 1o

coalescence of  nearby inflammatery nodules in advanced siage

2, Reduction in lung volume due to progressive lung fibrosis

- Apan lrom diagnosis of silicosis, chest mdiograph also helps 1o deteet comphications including cor
pulmonale, pneamothorax and pulmonary TB

~- The differential diagnosis for multiple small pulmenary nodular opacities on CXR include:
1. Miliary TB - paticnt is clinically septic and unwell
2. Miliary metasiases = backeround history of underlving malignancy
3. Atypical infection {c.g. viral infection)
4. Extrinsic allerzic alveolitis

.. Clinical information, particularly relevant occupational history, helps to make the correct
diagnosis.

- Note:
(1) Multiple small nodular opacities in both lungs with egg-shell calcification of
hilar lymph nodes are characteristic radiological findings of silicosis.

45
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Discussion Case 16

Pulmonary embolism

Pulmaenary erbalism (Fig. 163, b

Discussion

- CXR 15 usually normal in cases of
pulmonary embaolism. Radiological
signs which may be seen include:
. Enlarged pulmonary anery
proximal to the obstructed
seginent - Hampton's hump

. Regional ohigaemia due 1w
decreased blood supply (Fig. 16¢)

. Peripheral segmental
consolidation due 1o pulmonary
infarction.

- Diagnosis by ventilation-perfusion
(VI scan is based on finding of
multiple segmental areas of
ventilation-perfusion mismatch (i.e.
perfusion defects with no
corresponding ventilation defects)
{Fig. 16d)

- CT pulmonary angiogram is
currently the non-invasive imaging
modality of choice for diagnosis,
Multiple intra-luminal Glling defecis
within pulmonary anerics are
diagnostic

1ed

Fig.16e Frontal chest radiograph in a patien! with pulmonz
embolism showing regional cligaernia al the left upper amd mud 200

dee fo emboll resincling the blood supply. Compare f with 1
vascular markings on e rghl.

'y 41 g
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Fig.16d Venlation-porfusion (VAQ) sean showing mulliple porfus
dafacts withou! corresponding ventiletion defects in a paft
suffering from puimonary embolism

¥en
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Discussion Case 16

Pulmonary embolism

- In the past conventional pulmonary
angiogram was regarded as the gold r
standard for disgnosis. However, il is #
invasive and carries significant ;-
maorbidity and mortality. CT [ ;
pulmonary angiogram is able 1o
delineate pulmonary vessels elearly
aned has largely replaced convennonal
angiograms in the dagnosis of
pulmonary cmbolism (Fig. 16e)

Note:

H {1} In patients with
pulmonary embolism a
CXR is often
unremarkable, It is used
as a screening lest 1o i
rule out other pathology '
such as a pneumothorax,
pneumonia. neoplasm
etc. A ventilation /
perfusion scintigraphy or

O
o
m
w
-]

==

CT pulmonary R T | it
- : Fig.16e The pulmonary arfenes down (o the subsegmental branches
angiogram is used to can be well demonstraled on CT pulmenary anglogram,

confirm the diagnosis.
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Discussion Case 17

Re-expansion pulmonary oedema

Discussion
Re-expansion pulmonary oedema:
- May eceur when there is rpid resexpansion of a collapsed lung afler draining a large
preumoihioras or pleural eMsion,
- The larger the preumothorax/hydrothorax, the longer it has been there, and the quicker it has
e
-
in
7]
ad

been evacuated, the more likely re-expansion pulmonary ocdema will occur.

Flewral fuidipneumothorax should therefiore not be rapidly drained w avoid re-expansion
pulmonary ocdema.

The underlying mechanism is probably alveolar eapillary injury initiated by ischaemia.
It may be asymplomatic and gradually resolve over 5 to 7 days but oceasionally may deteriorate
o resparstoery filure,

Mofel

(1) Re-expansion pulmonary oedema may develop after rapid evacuation ol a
large pneumothoras/pleural effusion,




Discussion Cuse 18

Trauma

[Miscussion

= X-rays of the cervical spine, pelvis,
chest are routinely performed in
patienis with palytrauma.

Other mdiological abnormalities

possibly seen in patienis with

thoracic trauma include:

1. Traumalic aoric injury scen as
widened mediastinum duc o a
haematoma following aoriic tear

. Skeletal injury, ¢.g. lracured
ribs, scapula, shoulder
dislocation

3. Cardiac injury rarcly dingnosed

by CXR

After intubation, it is imponant to

check the position of the ET ube 1o

CNSUne Sﬂii.‘-!},lﬂ'lﬂr}' Clil'“':l}' prnlm.‘llun

and lung ventilation. Examples of

malposition include insertion into
right main bronchus or into the
ocsophagus (insicad of trachea)

(Fig. 18b}

= Capeful search for injury to other

parts ol the body (e.g.

mlra-abdominal visceral injury,

intracranial haemorrhage

(Fig. 1&c)) iz imporiant for

prl::llnpl. ﬂppl’l]pﬂ.ﬂ’l.' treatment

I

Fig.18b Frontal ches! radiograph of a
matien! soon alter infubalien, Nota thal the
@mndoiracheal (ET) tube has been insered
itmio the cesophagus (arrow) and is owlside
tihe frachea(”). Attempled venlilation via the
rmalpositioned ET tube has resulted in the
large gasiic bubble {amowheads).

Fig.18c Axial CT brain of the same patient
showing a deprassed fraclure (arrowhaads),
moule right frontal subdural heemaloma
{"small arrow), and righi frontal lobe
cooriusion (large arrow).




)
b=
m
W
-

Discussion Case 18

Trauma

CT is oficn usciul for funher
evaluation of theracic trauma i

the patient s haemodynamically
stable (Fig. 18d. ¢)

Note:

(n

CXR 1s useful in initial
assessment of intra-
thoracic injury in a

patient with polyirauma.

Extra-alveolar air (e.g,
pneumothorax!
pneumeomediastinum/
surgical emphysema),
pulmonary contusion
and skeletal injury (e.g.
rib fraciure) are
imponant radiological
signs to look for.

Fig.18d. Axial CT thorax of the same pation! Showing thi s
Femﬂ'uaf.ngflmﬂﬂumm.'mrax {arrows) which was difficelt to appre:
on radrograph and the surgical emphysema [arrowhea:

¥ g e % % B ]
- - g

. o ] e 3
e e _4

Fig.18e CT thorax of the same palient showing ene of the ng
fracture (amow) and the right upper zone consolidation,  Noos
pressence of the chest drain (arrowhead)
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Discussion Case 19

Heart failure

Wongestive cardiac failure (Fig. 19a)
mrobably secondary to myocardial
iinfarction with the given clinical history.

iscussion

With the development of comgesiive
czardiac filure, lef atrial pressure is

tlhe first 10 rise. This causes hydrostatic
peressure in the pulmonary capillaries o
imcrease with the lormation of interstitial
asedema - mainly in the lung bases. This
itn turn raiscs the vascular resistance

o fow at the lung bases, resulting in
sthunting ol blood 1o the upper lobe
vressels - henee causing upper lobe venous
dhiversion. Upper lobe diversion s
dlingnosed when, on the crect radiograph,
tthe upper lobe vessels are enlarged 1o an
exxtent that is cqual 1o or surpasses lower
lmobe vessels of equal distance from the
hiilum.

Mg hydrostatic pressure further increases

{11e a pulmonary wedpe pressure of 18-22

maimHg) the signs of interstitial cedema ] ] Sy
Fig.19b An example of congestive cardiae faflure with perihilar

CEIE: 1 - : airspace densifies in ‘bal's wings distribufion representing pulmaonany
= Blurring ol the vessel margins oedema (image courlesy of Prof. Liv Yuan, Deparntment of Radiology,
the First Affiiated Hospital of the Shantou University Medical

-= Peribronchial culling
-= Perihilar haee
-= Kerley A and 1 lines may be visible
when fuid lills and distends the
interlobular septa
== Kerley B lines are shon
horizontal lines which are seen
in the periphery of the lung bases
— Kerley A lines which ane less
frequently seen are lines which
racinte from the hilum
Azs the hydrostatic pressure approaches 25
nymHg, fuid then passes into the alveoli,
ressulting in pulmonary ocdema. This may

Collega)

apnpear as multiple alvealar densities in
thee lewer half of the lungs. Allermatively,
theere may be diffuse, poorly defined

bil lateral airspace densitics or ‘bat’s
wiings’ perihilar densities (Fig. 19h),

Fig.19¢ An example of feff venlrcular anaur/sm shown on chost
radiograph, which appears as a focal bu (arrows) in the laft
cardisc sihouelfe (Image couresy of Radiology Dapartment. KEM
Haspital Mumbai, Fndﬂaaf
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Discussion Case 19

Heart failure

The heart size subsequemly ncreases
and may be elTusion (usually barger on
the mght).

In the seuting of myocardial infarction,
it may also be possible 1o idemify
the development of left vemricular

aneuryvams on chest radiographs (Fig
19, d).

Note:

(1) Signs of cardiac failure
are: cardiomezaly, upper
lung venous diversion,
pleural effusion,

{2) Progression to pulmonary
oedema can be confirmed
with : peribronchial
euffing, perihilar haze,
Kerley lines, alveolar

Fig. 19d Frontal raciogroph in @ patient with previous myocs
§ - arclion. il : alion {arrows) in a
upilclﬁuallull. imrfarction. Note the curvilinear calcificalion [a i

ventrcular anaurysm.




Discussion Case 20

Mitral stenosis

aditfitral stenosis (Fig, 20a) in view of
gpatient’s sex. past history of rheumatic
bheart disease and CXR findings.

IDiscussion

Whe most common ca
sitenosis is rheumatic hean disease and a
hnistory of rheumatic fever may be present
i up 1o 50% of patients with mitral
stenosis. A leston obstructing the lefi
vrentricular inflow tract - such as an atrial
nmyxoma or o thrombus - can oceasional |y
mause mitral slenosis.

use of mitral

T here is a female predominance - F:

fed=8:|

P athophysiology

- | Rise in lef atrinl pressure and
ssubscyuent lef atrial dilatation, This
mmay lead 1o atrial fbrillation.
“Thrombosis of the atrial appendage Fig.20b Axial CT showing left strial thrombus (arrow) and mitral
mnd thrombus in the left atriuvm (Fig. valve leafiet caliciication fopen arrow). (Image courtesy of Radiology
220b) may in wm lead 1o systemic r Department, .l{EM.Hnﬁprm.'_ Mumban, India).
ambolisation (Fig, 20c)

- Fise in pulmonary vascular pressure,
rmiedial hypertrophy and intimal
saclerosis in pulmonary anerioles
lieading to pulmonary hypertension

-ipg.20c Systemic embalisation to right
utbelovian arfery. Right brachioceophalic trunk
nrglogram showing a filling defect consistent
villhr an embolus (arrow) in the proximeal right
utbclavian artery around the arigin of the
ighhit verlebral arlery (epon arrow) and right
il marvmary arfary farmowhead) {image
owinesy of Radiclogy Department, KEQM
foaspital Mumbal, India)
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Discussion Case 20

Mitral stenosis

- Right ventricular hypertrophy

leading 1o tricuspid regurgiation, RV

dilatation and subsequently right

heart failure (Fig. 20d).
Four stages are recognised in mitral
StenOsis depending on the degree of pul-
monary venous hyperiension which may
be seen on chest radiograph. The findings
on CXR range from redistribution of ves-
sels. interstitial and alveolar oedema to
haemosiderin deposition and ossificanon.

The following radiological signs may be

seen in mitral stenosis:

Calesfication of the mitral valve leaficis

{Fig. 20b)

- Prominent pulmonary artery

- Enlarged left atrium (with or
without calcification)

- Diilated left srial appendage

- Right ventricular hypertrophy

- Drilatation of the right vemricle
{with associated tricuspid
incompetence and pulmonary # i
hyperiension) leading to increase in Fig.20d Ches! radiograph of a patienl wilh mitral stenosis, lofl &
hecutoorscc i e R I T

- Displacement of the ecsophagus ratio which is largely due o ditatalion of the faiing RV,
towards the mght and posteriorly. = TR . =
This is best seen with the help " :
ol a bolus of barium to outline the
ocsophagus (Fip. 20e, )

Fig.20e,/ Atrlal enlargement demonstrated on a banum Sz |
examinglion showing devialion of the oesophagus o nght (Fig. =

arrow) and poslerory (Fig. 201, open arrow) (lmages coliMe s
Radiology Departmeni, KEM Hospital, Mumbsar, India). =
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Dhiscussion Case 20

Mitral stenosis

resaiment

peart from sysiemic anticoagulation 1o
dluce the risk of thrombus formation

y ithe dilated lefi atoium, treatment of
rrmiptomatic mitral stenosis is primarily
irrerical - mitral valvolomy or mitral
alive replacement (Fig. 20g, h) may be
quired.

Ew.i'ﬂg.h Mitral valve replacemant. Fig.
vy, h show frontal and lateral ches!
idtiographs of a patent after milral valve
ymlacemant. Note the posilion of the
roastiatic mitral valve (arrows) which s
fezrfor fo a ling connecting the camna [o
e anteror coslophrenic angle (on a lateral
XIR). The aarfic valve lies above and
Htenar io this Hae

0
=
&
=

Mote:

{ 1) Right aterial dilatation
(bulging atrial appendage,
double atrial contour) in a
patient with previous
rheumatic heart disease
should raise the suspicion
of mitral valve discase.

{ 2) Signs of pulmonary
venous hypertension
(from mitral stenosis)
should be looked for:
enlarged pulmonary arlery,
interstitial/alveolar
oedema or calcification/
ossification.
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Discussion Case 21

Tetralogy of Fallot

Tetralogy of Fallor (Fig. 21a)

DMiscussion:
Tetralogy of Fallol aceounts foe

approximately #% of all congenital heart

disease and is the most common CHD

with eyanosis in a child alier one year of

ape, The condition is characterised by:

1. Obsiruction to the pulmonary
outflow tract usually by pulmonary
infundibulum stenosis -
pecasiomally by pulmonary
valvular stenosis.

. Right ventricular hyperrophy
resulting Mrom the pulmaonary
outflow tract obstruction

3. Ventricular sepial defect

4. Anovernding aonz - the aona

overrides the interventricular
ST

(%]

Pathophysiology

I feral life, the pulmonary circulation
15 filked in 2 retrograde fashion via

the ducius aneriosus and thus BV

hypertrophy does not develop. After birth,

with closure of the ducius arleriosus,

a R 1o L shuni develops via the WSD,
resuliing in eyanosis. Pressure averload
and BV hypertrophy subsequently
develop secamdary to the pulmonary
infundibulum stenosis,

Tetralopy of Fallol may be associated
with other anomalies, the commones
being lefi pulmenary arery stenosis
(40°%), bicuspid pulmaonary valve (J0%)
and right =ided aoric arch (25%. Fip.
2ib). ol
Treatment is primarily surgical.
Palliative operations such as the Blalock-
Toussip shunt - which involves end-1o-
end anastomosis of the subclavian anery
t the pulmonary anery opposite the
aortic arch - may be performed

Note:

Fig.21b Tatrafogy of Fadlal with rght sided aodtic arch (amow). Nok
bool shaped heart The pulmonary vessels appear relalively nx
[Cowtesy of Radiclogy Depaniment, KEM Hospital, Murmbar, o

(1) The presence of'a boot shaped heart in a child with evanosis and heart murmur
should raise the suspicion of tetralogy of Fallot
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NILSAS SNOAYNIN v LNT o KLU

Case 1

A Fi-yvear-old wnconscions man was bronglit te AEE. He collapsed just after complaining of
sudden onsel of severe headache. On admission: GCS 615, BP 19071 20wz,

Ar urgent nomn-comrast CT brain was performed (Fig. Ta. bl
Questions
(17 What does the CT show ?

- Hyperdense blood in the basal cistems, Sylvian fissures, ventricles and cortical sulei.
(2) What is the diagnosis 7

Fig.1a,b Non-conlrast axial CT of ihe brain shows extensive acule subarachnoid haemorrhage. Note
hyperdanse bood in the anterior interhemispheric issure, bilaleral Sylvian fissures, basal cisterns, venricies
cortical suich and the infraventricufar extension of haemorfiage info the lateral and 4ih veninclas. fn simp
ﬁfffi‘ﬂ:& I_fhé normal CSF spaces are ‘black’, but in fhis case all the CSF spaces are ‘white’ because of the press

58 5



Case 2

oA young child sustained a head injury and later complained of headache and drowsiness. On
admission o ARE the chifd was wnconscions. The vital signs were stable and a skall X-ray did not
dlemtonsivate a fraciure.

Ant wrgent CT brain was pevformed (Fig. 2a),

Questions
(1) What does this CT show ?

- Extra-axial blood in the right iemporoparictal area, helerogencous in density, biconvex in
shape with mass ellect cousing cercbral and ventricular eompression and midline shili o
the fefl.

(2} What is the dinpnosis ?

INILSAS SNOAYUAN TVHLNID

Flig.2a Nen-conlrast axial CT of the brain showing an acute right fronfoparielal exiradural haematoma
fmrrows) with mass effect on the underlying brain and lateral vaniricles, midiina shift to the loft. ;
Thha low densily areas (arrowheads) within the extradural indicate active bleading.
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-year-old woman pre
_frr_-.;_rnr_'.lu _lr.; Ie. In the I|‘.Fr:|'_‘:f f
Junction and increasing dro

d with cliranic headache, occasional vomi
onihs Hren N O pros fve der

55, Physi examination showee

wers efherwise wrremarkable, A CT brain was performed (Fig. 3al.

Questions

{13 What is shown on the CT 7
- Creseentic bilateral subdural collections isodensefzlightly hyperdenze (o brain.
= Both the frontalfanterior homs of the lateral ventricles are compressed.
= Mild midline shifl o the nght.

(2) What is the dingnosis 7
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Fig.3a Non-contrast axial CT of the brain shows bilateral subdural hasmatomas (amrows) that are acule

e
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A S-year-ofd boy presemted with a one-month hizstory of headache, vomiting and nesteadiness.
Phvsical examination siowed atavia and bifareral papillocdema. A pre- and posi-comirasi MRI of
the brain was pecformed (Fig, 4a-d).

‘Questions
111 What is shown on the MEI 7
- A large cercbellar vermian mass encroaching ento the 4* ventricle causing proximal
ventricular dilatation.
(23 What is the dingnosis 7

Fifg.4a,b Axial post-gadoiinium enhanced T1 (a) and T2 (b) -waighled MR a‘magas of the cranial fossa
with mass

shiiows a farge meduloblasioma (arows) arsing from the cerebefar varmis - and obliteration of
thag 4 venincia.

Flg.dc Coronal T2-weighled coronal MR image of the brain shows the medulioblastoma (arrows) causing
prroximal venfncwlar ditatalion (arowheads), dus fo comprassionfobsiruction of 41 !

Fiig.4d Sagittal posi-gadolinium enhancad T1-weighted MR image of the brain shows obsiructive hydrocephalus
diwe o exirnslic compression af 4V by the medulioblasioma {arrows). Note the for bo of the
caliosum (arowheads). suparor bowing COMpUS
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A 23-vear-ald man was brought to the ARE in a confised and drovwsy state.  He was a known 1 dr;
addict and eomplained of headache and high fever for a few days. During his physical exemination b
suddenly developed generalized tonic-clonic comvnlsions. He had bigh fever and laboratory tests veveale:
a raised white cell count,

An srgent plain and contrast enhaneed CT brain was perforneed (Fig. Sa, b

Questions
(13 Whan 15 shown on the CT 7

= There is a large ring-enhancing lesion in the right frontal lobe.
- Perilesional white maner oedema.

- Wlild mass effeet en the fromalfanterior homs with slight midline shifi to the lefl
(2} What is the diggnosis ?

Fig.5a,b Non-contrast {a) and contrast enhanced (b) axial CT scans show an area of fow attenuation in (he rg

frontal lobe with rim enhancement (arows) and peri

al while mather oedema (ampwheads). Note the mass e

o the ipsilateral frontallanieror hom. The diagnosis is a brain abscess (in view of climical signs of symptoms)
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A Flvear-old woman had carcinona of the left breast resected 2 vears earlicr. Leff avillary fymph node
dissection was positive for metasrases.  Following vreatment she presemted with o sensation of pins ard
needles amnd weakness :lf.!’:lu.rh armes.  Her relafives noticed tt she had become increasingly clumsy with
progressive memory loss in the fast 2 monchs. A contrast enhanced CT brain was performed (Fig. 6a).

CQruestions
{1} What 15 shown on the CT 2
- Multiple, round, enhancing lesions.
- Perilesional oedema,
- Mass effect with compression of the left laicral ventricle and displacement of the midline
struclures Lo the right.
(2) What is the mostlikely disgnosis 7

T

- .
Frig.6a Axial confras! enhanced CT showing mulliple enhancing melastases (arowheads) with panfesional
osadama, Wole irmegular im enshancement in the lenger left frontal loba mﬂasﬁuﬂ f
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A 42vear-old man slipped and fell while climbing stairs and sustained o head injury. On arrival o
ARE ki weay |.'|'|'|. COMSCEOMNS, cu.urpfarrw; r:llrf.ln:u frele, GOS8 15415, He had a sc <’J|I:f.l laceraifon over .'l’-q
Pa-”._ ferd Fegion cnnd skull .r;ag."r:.lgral,'hl'r': amd @ CT scan were l|'.h¢.'r_j"l-:l."."l'.l .fl".lr'n'g 7a. b, eL

Questions

(1) What abnormality is shiown on this frontal skull mdiograph and CT scan ?
- There is a focal area of depression in the lefl parietal bone.
- Scalp haematoma seen overlying the depressed fraciure,
- Associzted intracranial injury scen on the CT scan,

{2} What is the diagnosiz ?

Fig-Ta' Fronlal skull radiograph shows a codie
break and depression in the feff panelal bone (ams
representing a depressed fraclure.

Fig.Th,e CT brain on bone window (b) and soff liss
windaw (¢] shows a leff high panatal skull fraciure &
deprassed fragment [armow) with a scalp haemsle®
(asterisk} overfying the left high pariotal skull frads
and the small exiradural hagmatoma (arrowhess
wndimealh,




A P2-year-old woman with a history af poorly controlled hyperilipidacmia, Ivpertension amd diaberes
mellfing suddenly losi conscionsness and developed lefi-sided weakness. Physical examination in A&E
showed a BP of 21001 20, An wreent CT brein w rfarned (Fig, Sa).

Questions
(1} What 15 seen on the CT 7
ge-shaped low attenuation lesion invalving the right frontal and parictal lobe in the
right middle cerebral artery (MOCA) territory.
- Hyperdense line running through the low attenuation area along the course of the branches
of the right MCA (dense MCA sipn).
What is the diagnosis 7

FFig.8a Non-contrast axial CT scan showing a wedge shaped area of low affenualion (arrows), with effacement of
windedying cortical sulci, invalving bath gray and while matter in the right MCA forritory. Also note (he mass affect
con the vaniricles and contralateral shift. The disgnosis fs an acule rght MCA feritory infarcl. The armowheads show
& hypardense thrombus in the branches of the Aght MCA,
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A TEvear-old man with diabetes and uncomtrofled hypericnsion was admitted o the medical ward "ﬁ'ﬂ.
sudienly becoming unconseions and developing ‘l“-'l'ﬂilr.?ﬂﬂ'ﬂ:':. O rdmission e was hypertensive with g
dense lefr JI:'r.'IJ"-.rg"(‘_'.'u |
An nrgemt CT brain was _Il?l‘.'_'.";.l-l'-'lr‘t‘f-‘ {Fig. %a, b). [

uestions
(1) What iz seen on the CT? |
= There is an acule intraparenchymal haematoma in the right thalamus and lentiform {
nucheus with intraventricular extension into the lateral ventricles. |

(2) What is the diapposis 7

Fig.9a,b Non-conlrast axial CT scan showing a right thalamic and lentif i r A ;
form nucteus haemorrhage [(armd
with extsnsion of blood into the lateral veniricle. The location is lypical for a hyperfensive haemarrhage.




A 36-year-old woman presented with gencralized malaise, oligomenarrhoea and visual disturbance.
On physical examination she had bitemporal hemianopia and an MBI was performed (Fig. [0a, b).

Questions
(1) What do you see on the MR ?

- There is a large pituitary mass with suprasellar extension imo the suprasellar cistern.

- Mass effect with compression of the optic chizsm.
- Mo dilatation of the frontal horns of the lateral ventricles.

(2) What is the diagnosis ?

Fig.10a,b Coraral T1W MR scans
bofore (a) and after (b) gadolinium
enhancement showing a well-
defined enhancing mass (armows)
ansing from tha piuitary fassa with
suprasaeliar extansion, Mole the mass
affect and bowing of the optic chiasm
(arrowheads). The pituitary floor is
daprassed. No exfension intc the
cavemnous sinus (long arrows).
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| 22-year-old woman with o previeus history of optic newritis two years earifer folfowed by
multiple episodes of relapsing aned remitting sensory and motor sympioms invalving differen
perts of the by wndderwens MET e the Brain (Fig. fla, b,

Questions
(1) What does the MRT show?
- Ovoid high signal periventricular lesions perpendicular to the ventricular wall involving
the corpus callnsum.
(21 What is the most likely dingnosis?

Fig.11a, b MR (a) Axial FLAIR T2-weighted imago (the
high sigral of CSF is suppressed on a FLAIR sequence);
(B) sagitial T2-weighled images of the brain shows mulliple
oveud periventnculsr demyelinalion plagues of high
signal (arrowiheads) aligned almost perpendicular (o the
vantncular wall in a patent with muiliple scherosis (MS).




A 88-year-ofd woman complained af increasing headache and nnsteady gait in the pase 9 months,
Physical examination revecied subtie cerchellar signs but no other newrological deficii. A wom-comtrast
CT (Fig. 12a) and subsequenr MRT (Fig. 12h, ¢} of the brain were performed for firther investigation

Questions
(13 What 12 seen on the non-contrast CT and contrast enhanced T1W MR image 7
= On CT there is a well-defined densely calcified right posterior cranial fossa mass.
- On contrast enhanced MR there is a lange well defined enhancing mass which on the
coronal image is inseparable from the right tentorium cerebelli and appears extra-axial in origin.
- Mo evidenee of pentumoural oedema.
- Slight mass effect on the 4* ventricle.
= Mo proximal ventricular dilatation,

(2) What is the diagnosis ?

Fig.12a Non-conirast axial CT showing a densely
calcified mass (arrow) in the posterior fossa on the
right. It does nol show perifumoural oedama.

Fig.12b, ¢ Posi-gadolinium enhanced T1-weighted axial
(b} and coronal (c) MRI images show a homogeneously
enhancing tumaour (arrow) in the right posterior fossa
inseparable from the nght lentonum cerabelli with dural
enhancemen! (arrowhead). There is no peflumoural
cadema and mild mass effect is seen on the 4V. The
diggnosis is 8 meningioma.
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Questions

pestenior parietal lobe.

(2) What s the diagnosis ?

A B3=year-old nun complained of heodache ond dizziness for several mamtis amd was acduriried 10 A&E
depariment beconse of foss of conscimisness. Physical examingrion shawed bilateral lower fimb weaknes;,
papilipedeina and bilateral up-going plantar refley. A pre- and posi-contrast CT (Fig. 13a, b) af the braig | |
were performed for investigation.

(1) What is seen on the CT images (a:pre-contrast, b:post-contrast) ?
- A large inhomogeneous predominantly isodense supratentorial lesion is present in the lef

- The lesion shows significant predominantly peripheral contrast enhancement with central
non-enhancing anca, suggestive of central necrosis., |

- The mass shows considerable vasogenic oedema and mass effect with midline shifl o the !
right, compression of the lefl lateral ventricle and effacement of the sulei.

= A small lincar caleification in the medial aspect of the lesion is due to caleification of the
lefl choroid plexus within the completely obliterated lateral ventricle.

Fig.13a Non-conlrast axial CT showing considarable
vasogenic oagema in the left posteror panelal lobe, The
mass shows mass effect with migline shilt to the righr,
comprassion of the lelt lateral veniricle and efacement
of the suici. A smll inear calcification {arow) in the
madial pspect of the lesson i due fo calafication of the
left choroid plexus within the completely obliterated
lateral ventricle.

Fig.13b Posl-conlras! axial CT showin
inhomogenaous pradnmin.ﬂnﬂr peripharal confra s:

a large

enhancing mass with cenfral cavitalory necroses
(astersk), The vasogenic cedema and the lumaw mass
o fow well defineated.
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Discussion Case |

Subarachnoid haemorrha

_Saubarachnoid haemorrhiage

(" Fig. 10, b)

= The most likely cause of SAH isa
rupturcd ancuryam and further
investigations such as a CT
angiogram (CTAMdigial
subtraction angiogram (D5A) may
be required to identily the source
af the bleeding.

Discussion:
= Underlying aetiology:
1. Aneurysm, 90% of the cases
(Fig. lc, d)
. Arerio-venous malformation
(AVM) (Fig. 1e. D
3. Coagulation disarder
4. Extension from intra-parenchymal
heemorthage
5. Trauma (Fig. 1g)
. ldiopathic

3

Fig.1c,d Axial non-contrast (¢) and conlrast enfrancod ES;IHCT SCans
show a wall defined, shightly hyperdensa mass r'|:: r;m [:]

region (arrows) with inlense enhancemant (similar to adiacent
vassels) following the infection of confrast. The rances are of
B rgu'a.n: aneurysm al the skull base. Note the calcification at the edge

of the mass (arrowhead), a clue lo ifs vascular natune,

T
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Discussion Case 1

Subarachnoid haemorrhage

Fig.Tel Axial non-contrasi CT (o) shows
an ii-defined hyperdensa anea in the night
canbeum (lange arrows] with focal areas of
calcificalion (arrcwhead). Axial posi-
conirast CT () shows multiple enhancing
serpiginous vassals (large arrows) of b
farge AVM Note the large draining veins
(smad amows|cowrsing lowards the miemal
cavehir v

72



Discussion Case 1

Subarachnoid haemorrhage

fig.1g MNon-confrast axial CT of the brain
"“hawing lefl acute fraumatic subarachnoid
gapmorhage (amows). Nate the small air
wibbie (arrowhead) i the lefi extra-axial
mace due to open skl fracture.

Complications

1. Rebleed 30% rate withan the
first two weeks

2. Hydrocephalus due to
vientricular obstruction or
arnchnoiditis (Fig. 1h)

3. Vasospasm, ischacmin,

WILSAS SNOAHEIN TVHLNID

infarction

. Lepromeningenl superficial

sicberosis, cranial nerve

{particularly L 0L V) palsics

4, Mewrological pulmonary
oedein

fog. 1h  Mon-contrast axial CT of the brain
heowing dilalation of the laleral venfriclas,
v and 4V representing hydrocephalus

51 a late complicalion of subarachnoid
piremarfiage due o arachioidifis
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Discussion Case |

Investigations

CT is the inttial imaging
investigation of choice:

I. Highly sensitive in detecting

acute subarachnoid blood within

the first 48 hours
. The bleeding source may be
close to where there 15 the
largest amount of blood
(Fig. 11} and associated
intraparenchymal haemorrhage
15 demonsirated
Angiogram
The aim of CTA (Fig. 1jYDSA is
1o confirm the diagnosis, locaie
the aneurvsm, identily any other
ancurysms (known association of
muhiplc intracranial berry
ancuryims with aduli polyeystic
kidney disease)

12

Subarachnoid haemorrhage

Fig.1i Non-contrast axiagl CT of the brain showing blood in &
basa! cislarms, both Syivian fissures and the 4V Note e largi
amount of Mood is localized in the faft parafalcine region anten:
(arraws), suggesting thal a ruplured aneurysm is in ifs wiciniy [AC-

ACoA tewnilory). In this case the SAH was due (o a leaking =
ACA anaurysm.

Fig.1j CTA showing the vascutar anatomy of the circle of Vil
& large basiar tip ameurysm (asiensk)

&~
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Discussion Case 1

Subarachnoid haemorrhage

-+ Imerventional radiolopy

- Adiagnostic DSA may be coupled
with treatment (endovascular
embolization) at the same time
(Fig. Ik, I

- The choice of treaumen {surgical
clipping or endovascular
embolization) depends on the
anatonieal lecation, accessibilily
and configuration of the neck of the
ancurysm {(aneurysms with “wide
neck” make embolization more
difficult since ihe coils may be
dislodged more casily)

Fig.1k,0 FPre-embolization (k) DSA shows
& arderior mmmum‘carnng RA@ry anewrysm
{arraw). Posl-embalization (I} DSA shows
ohiiteradion of the anlerior communicating
ariery aneurysm by coils (arrowhead)

Note:

(1) Spontaneous
subarachnoid
hacmorrhage is usually
due o rupture of
an ancurysm.

(2) Following the acule evenl ;
CT sensitively identifics
the SAH.

{3) Further imaging (CTA/
DSA) is necessary lo
locate the source of
bleeding prior to
any treatment.

(4} Treaunent options
include endovascular
embolization or surgical
clipping.
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Discussion Case 2

Extradural haematoma

Discussion:
= The bleeding is often from a tear
in the right middie meningeal anery
and may be associated with a fracture.
- Bleeding sources of extradural
haematomas
- Arerial (90%:): wear of the middle
meningeal of oher meningeal arterics
Venous [ 10%:): sinus laceration, tear
of meningeal vein
CT feawres of EDH:
1. Biconvex/lenticiilar in shape
(Fig. b, ¢}
2, The haematoma does not cross
ihe coronal and lambdoid sutures
. May eross dural reflections
falx cenchbri and tentorium
cenchelli
4. Most are associated with skull
vault fractures (Fig. 2d)
3. Low densily areas within the
EDH indicate active bleeding
and thus heterogencity may
predict rapid expansion of the
haematoma (Fig. 2a, h)
Venous EDHs from low
pressure bleed are more variable
in shape and may have delayed
sl

Tad

6,

Fig.2b Non-conlrast axial CT of the brain
showing a large acwle Jeff lemparopanetal
exlradural haemaloma (arrows), Nofe
cerebral compression, midline shift o the
right and effacement of basal cislems, The
low density areas (arrowhaad) within the
hagmafoma may indicale active bleeding.

Fig.2c Non-contrast axial CT of the brain
showing an acute righ! poslerior fossa
axiradural hasmaloma (amows) with mass
effect on the 4° veninicle, Also note areas
of haemorrhagic conlusion in the right
fronfal lobe {armowheads),
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| Discussion Case 2

Extradural haematoma

Note:

(1)

The presencefabsence of
skull vault fracture does
not predict the presence/
absence of intracranial
Ijury.

Skull radiographs have
limited value in patienis
with severe trauma.

In addition to the
identification of blood
one must also evaluate
the heterogeneity within
the haematoma, extent of
the mass effect,
ventricular dilatation if
any, the presence of
fractures and evidence of
any other intracranial
injury.

Fig.2d CT with bane window demansirales the lafl lemporopanatal
skul! fracture ine (armow) and the overlying scalp haemaloma.
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Discussion Case 3
Subdural haematoma

Subdural haematoma (Fig. 3a)

Discussion:

= Subdural hacmatomas (SDH) are
caused by traumatic tear of bradging
veins as they traverse the subdural
space 1o dural venous sinuses, which
are more vulnerable in elderly
patients with atrophic brain and
widened subdural space. Alcoholics
and epileplics may develop
undetected chronic subdural
haematomas as they have repeated
falls and the head injuries susiained
are trivial and often forpotien (post-
rctal state in epileplics).

Also seen in infants in non-accidental
injury (NAI)

May enlarge gradually over wieeks
and months with multiple episodes of
small haemaomhages

Sympiorms and physical signs are
those of an enlarging intracranial
space occupying lesion (SOL) and
may be confused with an intracranial
tumour until CT reveals the diagnosis

ﬁ
1]
=
|
7
-
F
=
3
<
=)
c
W
e
w2
o
=
m
=

Fig.3b,c Non-contrast axial CT of the brain
showing a crescantic, hyperdense acule
nght subdural heemaloma (amows). Nole
he compression of the right lateral venfnicle
and marked midine shif o the left in Fig 3b
and the presanca af the biood tracking along

the anterior inferhemispharic fissure (amow
heads) in Fig 3.
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Discussion Case 3

Subdural haematoma

-- CT features:

1. Most are supratentorial in location

2, Crescentic in shape and along the
surface of the brain

3. Unlike extradural haematonsas
subdural haematomas cross the
coronal and lambdoid sutures

4. Do not cross dural reflections
(falx cerebri, tentonum cercbelli)

5. Acute on chronic haemorrhage

resulls i helerogencous increase
in density and mapid incresse in
size

There is no consistent relationship 1o

the presence of skull vaull fracture

- Change of hacmatoma density on CT
with time:

l. Acute SDHs are hyperdense o
brain or show mixed
heterogencous density (Fig. 3b, ¢}

2. Subacute SDHs (= I week) are

isedense (Fig. 3a, d) and may be
difficult to idemtily — a clue is
when the sulci no longer extend all
the way to the skull vaul. I'V
contrast may show enhoncing
membrane aind displaced cortical
vessels

Chronic SDHs (> several weeks)
are hypodense (Fig. 3e) and may

INILSAS SNOAYUIN TVHLNID
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caleify

4. Fluid level may be seen in
subacute or carly chronic SDHs
i which the denser debris collects
in the dependent portion of the
haemorrhage (Fig. 30

Fiig. 3d Mon-confrast axial CT of the brain with
hiflataral isodense subacule frontopanalal
swibdural hagmalamas (arrows).

Fitg.de Non-conlras! axial CT of the
he-aln shows bilateral hypodanse (CSF
Aaensily) chronic fromfopaetal spbdural
haemalomas farmows),
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Discussion Case 3

Subdural haematoma

MNote:

(1) The density of subdural
haematoma changes with
time and will become
isodense in the subacute
stage which may be
difficult to identify.

{2y Look for the sulei
displaced away from the
skull vault,

(3) Note any mass effect or
midline shifi as these
may be the only clues to
the presence of an
isodense SDH.

(4) Have a high index of
suspicion in elderly
patients, epileptics and
chronic alcoholics,

Fig.3f Non-conirast axial CT of the brain shows a large n;
frontoparietal subdural haomatoma (arrows) with & fluid la
famowheads). Nole the hyperdense acute component at the dapend:
porion and the hypodense chronic componant in the noa-depand

portion,
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Mscussion Casc 4

Obstructive hydrocephalus

Discussion:

-=  Hydrocephalus is the presence of
excessive CSF due to imbalance
between CSF formation and
resorplion resulting in ventricular
dilatation and increased
intraventricular pressure
Obstructive hydrocephalus is due o
obstruction to the normal CSF flow
within the ventricular system and
thus absorption;

I. Extrinsic compression by mass
lesion, c.g. tumour (Fig, 4a-¢)

2. Sienosis, eg. congenital
aqueductal stenosis

3. Malformation, ¢.g. Dandy-
Walker (DW) mallormation

- Communicating hydrocephalus
(Fig.1h, case 1 CNS) is due 1o
obstrction 1o normal C5F flow
outside the ventricular system or
ohstruction 1o CSF absorplion
usually at arachnoid granulations:
1. Meningitis
2. Haemorrhage, c.e. SAH
3. Carcinomalosis
Mormal pressure hydrocephalus
1. Presence of a pressure gradient

between the ventricle and brain
parenchyma despite normal
lumbar CSF pressure

. Porential treatable cause of senile

dementia

3. Clinical triad ol ataxia, dementia
ancd incontinence

B

Fig.4e Non-contrast axial CT of the brain
showing a low altenualion mass in the rght
cerebelar harmisphere {arrows) with mass
affect on the 4" veniricle (smail arrow). Note
e ventricwar dilatation farrowheads) of
the lamporal and frontal homms of the lateral
vanincle and the 3 vanlricta (midiine).

Fig.4f Axial non-conitrast CT of the brain
showing generalized atroplty with prominent
Syilvian fissures, basal cislerms, veniricles
and cerebelflar foline
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Discussion Casc 4

Obstructive hydrocephalus

Cross-sectonal imaging (CT/MRIY:

Hydrocephalws:

1. Progressive ventncular dilatation

2. Dilatation of temporal homs and
inferior recess of the 3 venincle
(round rather than a slit like 3W)

3. Superior bowing of corpus
callosum (Fig. 4d)

4, Transependyvmal cedema in the

form of high T2W, low T1W signal

{on MR} and low attenuation (on
CT) in the peniventricular regions

Obstructive hydrocephalus:
Ventricular difatztion proximal 1o
the obstructive sile with normal
vieniricular size distal to the
obstruction

Communicating hydrocephalus:

= The 4* veniricle may dilole less
than the 3* and the latcral
ventricles

Hydrocephalus vz atrophy:

= In hydrocephalus the degree of
ventnicular dilatation is out of
proportion to the degree ol suleal
enlargement

= In hydrocephalus the walls of the
3 ventricle tend 10 be biconvex
rather than parallel
In atrophy, in addition 1o the
venricular dilatation, the
cortical sulci, Sylvian fissures,
cerebellar foliag are also
prominent (Frg. 40

« Obstruction 1o CSF flow at the
spinal cord level results in
syningomyelia (syrinx formation)
1Fig. 4z, h)

(1) Always look for the
cause when you diagnose
hydrocephalus.

(2) Dhlaanon of the
temporal horns of the
lateral ventricles and
rounding of the 3=
ventricle are early
clues to identily
hydrocephalus.

g h
Fig.dg Sagiltal T2W MR of a different patient showing a ms.
{arrows) within (he spinal cord with associated syrinx format
{irowheads) above and below the level of the mass lesion

Fig.4h Sagiltal posi-contrast MR of the same patieal in Fig 4
There is conlros! enhancament of the mass {arrews) which was 2
found to be a spinal cord glloma
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Discussion Case 5

Brain abscess

Brain abscess (Fig. 5a, b)

The common differential diagnoses for a
solitary ring-enhancing lesion in the brain
include:

- Brain abscess

- Meoplasm: brain metastasis, glioma

However, in view of the high fever, a
histery of intravenous drug abuse and
raised white cell count, the most likely
diagnosis in this case is a brain abscess.

Discussion:

- Brain abseess 15 focal infection of the
brain parenchyma and may be a result
ol haematogenous dissemination off
infection. Associated predisposing
[actors include endocarditis, 1V drug
abuse, pulmonary infection, right-to-
leit cardiac shunt or pulmonary AVM

- [t may also result from direet
contagious spread from adjacent
source of sepsis, e.g. from paranasal
sinusitis and clomastoiditis or due
to penctrating trauma with direct
inoculation.

- Imaging findings on CT:

1. Initial changes arc ol cercbritis
which appears as an ill-defined
intra-axial lesion of decreased
attenuzation with variable amount
of vedema and mass eifeel. There
is typically no contrast
enhancement in the carly stage
cerchritis

2. Contrast enhancement gradually
develops with eventual formation
of a ring-enhancing lesion which
typreally shows:

#. Thin, smooth enhancing rim
b, Eccentric wall thickness which
1% thicker on the outer grey
matler side presumably due Lo
better blood supply and thinner
on the inner while matter side
{Fig. 5c, d) - this gives rise to
the potential complication of
abscess rupture into the . - -
'.'u:nlril:l.;.'.-c causing ventriculitis :;E]z%ggg:ﬁﬁ;hﬂ::ﬂﬂﬁsmwm
¢. Formation of adjacent doughter  anhancement (farge arow) and penlesional while matier cedema
Al {astarisk). Nola the thick ouler wall of Ihe abscess famowheads). In
this case there is prominent enhancament of the w
arrows) suggesting thers may ba an alemant of s
Compare this with no meningeal enhancameant in Fig 5B
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Discussion Case 5

Brain abscess

d. Evaluate if there is any
evidence of associated
meningilis such as inlense
meningeal enhancement
following injection of contrast
and hydrocephalus (Fig. 5c-g).

e. Perilesional ocdema and
contrast enhancement of
brain abscess may be
suppressed by steroid therapy.

Fig.5e,f Non-contrast (e} and contrast enhanced (f) axiol €
sCans show comical meninges! enhancemeant [arnpws) of Aemng
which was causing venincular dilatation (arrowheads),

B4



Discussion Case 5

Brain abscess

IFlg.5g Post-gadolinium enhanced axial
"TIW MR showmng meningeal enhancemant
farraws) and veniricular dilaiation
tfamowheads) dus lo meningilis,

lFi%ﬁh Fosi-gadolinium enhasced caronal
‘TIW MR showing irregular fm enhancing
Mesion (armows) in the feft lemporal lobe. This
jpaltent had no fever, roised WCC or any
cother ovidence of infeclion. Biopsy revealad
ia ghioma. Note its simiar rm enhancement
1o an abscegs.

O
m
=
=}
=
b
F
=
m
g
=)
&
v
w
=
n
pui-
m
=



WILSAS SNOANIN M ER 20

Discussion Case 5

Brain abscess

Mote:

(1}

(2)

(3)

On CT a brain abscess
appears similar to other
lesions such as gliomas
(Fig. 5h) and metastases
(Fig. 51). The diagnosis
is made in relation to the
clinical history and MR
spectroscopy may help.
The rim enhancement in
abscesses may be absent
in patients on steroid
therapy.

Look for associated
meningitis and
hydrocephalus.

Fig.5i Post-conirast enhanced axial CT of the brain showing me:
fim enhancing lesions farows) with peresional cedema in o ps

with carcinoma of the breast. In view of the pallents history
fesions represen! malastases.
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Discussion Case 6

Brain metastases

Yirain metastases (Fig, 6a)
In view of the patient’s previous
history of a carcinoma breast the
most likely diagnosis is mwliiple
brain mefasfases

Miscussion:
[The most common primary tumours

.n.'

wing rise 1o metastatic brain deposils
maclude:

hrronchogenic carcinoma

Jrrcast carcinoma

“volorectal carcinoma

Lenal cell carcinoma

velanoma

“Thoriocarcinoma
seukaemigTymphoma

Hevrablastoma (in children)

Brain metastases are the result of
haematopenous spread, are more
likely 1o be multiple than soliary, and
are of varying sizes

The corticomedullary junction is

the typical location and most are
deposited in the cercbral
hemispheres, followed by the
cerebellum and brainstem

Usunlly associated with perilesional
oedema that may be
disproportionately large compared o
size of the metasiases. In a patient
with a known cancer the presence of
white matter oedema on a non-
contrast CT must be viewed with
suspicion for metastatic disease

INILSAS SNOAYIN TVH.LNID|

{even if no obvious masses/odules
are seen ). A post-contrast CT/AMERIL
will improve the identification of
small metastases pssociated with
the white mater oedema (Fig. 6b,
¢} However, in patients on steroid
therapy the perilesional oedena
may be missing.

-fig.6b,c Axial non-confrast (b) and condrast
mihanced (&) CT scans show the prazamce
It white malter cedema in the nght posteror
a@netal lobe (arow). Folfowing confrast the
Helastasis is clearly seen (arrowhead). In a

=tignt with 8 known primary the présence

AT white maller oodema on a non-coniras!

=T i highly suspicious for metasiasis and
comrast enhanced CT or MR (s indicaled.
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Discussion Case 6

Brain metastases

However, in patients on steroid
therapy the perilesional oedema
may be missing.
= Imaging findings on CT/MRL
I. Metastases appear 25 round
mtra-axial lesions of decreased
attenuation on plain CT (except
for haemorthagic |Fig. 6d] or
caleified broin metostases [Fig.
6ie]) and high T2W signal on
MRI
. Some primary tumours produce
haemorthagic melastases in the
brain, and these include:
1. Melonoma
2. Choriocarcinoma
3. Oat ecll carcinoma of lung
4, Renal cell carcinoma

(X%

5. Thyroid carcinoma

Fig.6d Non-contrast axial CT scan shows
the presence of haemorhagic metastases

{arrowhead) and while malter ocedema
[asterisk).

Fig.Ge Non-conlrast axial CT scan shows
mulliple densely calciliod mefastasos
(arrewndads). This case is unusual becayse

there is an absence of perfumowal white
matier oedema,
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izscussion Casc 6

S rain metastases

3., Metastases may also be identified
in the dura, leptomeninges
{Fig. 6f. g} and skull.
4., Gadolinium-enhanced MRI 15 very
sensitive for the detection of brain
metasiases which uwsually show
high T2W signal and enhance
avidly

3..6f,g Non-contrast (f) and contrast
ianced [g) axial CT scans In a patient
i1 a known carcer, showing enhancemarnt
cowing the cortical swici (arrows) on

y lalt in g patient with lepfameningeal i

iliaslases.
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Discussion Casc 6

Brain metastases

5. Small wberculomas (Fig. 6h. i)
will mimic metasiases on imaging
and therefore the patient™s
clinical history and associated
laboratory lests must be taken
into account before suggesting
the diagnosis.

Mote:

In a patient with a known

primary tumour

(17 Multiple intra-axial
brain lesions are highly
suspicious of brain
metastases but beware
because even a solilary
enhancing lesion may be
a metastatic deposit.

{2) The presence of white
matier oedema on a non-
contrast CT may be
the only clue of brain
metasiases and a contrast
CT/MR should be
performed. The ocedema
may be out of proportion
to the size of the

metaslases,

Fig.6h,i Contras! enhanced axial CT scans of a patient v

previous history of pulmonary T8 showing small enhancing car:
luboreulomas (arows).




iscussion Case 7

Depressed fracture

= RCussion:
Fractures of the skull, similar o
fractures elsewhere in the skeleton,
may be simple or comminuted; in
the latter event the bone fragments
sare often depressed wowards the brain
|parenchyma.
1Compound fracture is one in which
tthere is real or potential
scommunicalion between the
iintracranial cavity and the external
senviconment with an increased risk of
ninfection,
s fracture passing through the
rparanasal sinusces or mastoid air
wells is essentially considered a
wompound (raciure.
sAlthough intracranial injury is
Hsetter evaluated by a CT sean it
oy miss a fracture when the
firacture line is oricoed paraliel 1o
ithe axaal plane of imaging.
Simple skull vault fractures uswally
amppear as linear, well-defined, line
Himes of lucency (Fig. Td), and
sihould be distinguished from
wascular markings and sulures,
wwhiich are present at known
asnatomical locations and hive a
ranching pattern (vessels) or
Tnterdigiations (Sulures),
Skall fracwires may be associated
wyith widening of sutures/dinslasis
UFig. Te, 1)

g..7d Fronial skull radiograph shawing
ncon-branciing lucent hng (arrowheads)
amag rowgh the Skl vaull represanting
fractura line, Compare i with the
arrdigitations sean in 8 suture (arrow),

g..Fe,f Skull radiegraph and axial CT
ame window)], showirng swlural diasiasis’
teaning of the leff lambdoid sufure (amows)
a jpalant with sholl fravma
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Discossion Case 7

Depressed fracture

A depressed fragment ol shull bone
on plain radiograph will have
increased density because of overlap
with adjacent bome (Fig. Tg). This
may be confirmed by tangential
views; however, a CT scan is
indicated to evaluate the presence
of any underlying brain contusion

'-':' .--..
Fig.Tg Lateral skull radiograph of a patient with skull traunia 5

a lfocal I'fl'-‘ﬂﬂ{ iraa of increased density in the frontal region jar
the: anly radiographic cluwe for a doepressed fractung in 1hs p2




iiscussion Case 7
epressed fracture

I"he only clue to the presence of

slkull base fraciures on plain
wdiographs or CT may be
sypacification or air-fAuid level of

the sphenoid sinus (Fig. Th) or
mastond air cells (Fig. 7i), due 10
wleeding or CSF leakage, CT
Memonstrates the presence off
ssociated imracranial injunics

g Tik

“fracture of the petrous emporal

mone, cspecially when longiludinal,
may be associated with traumatic

1 ligsruption of the ossicular chain
ziausing traumatic conductive hearing
%5, A multiplanar HRCT (1-3 mm
Hice thickness) will aszess better the
exmporal bone fracture.

I"he presence of intracranial air is
upgestive ol a fraclure running
Frough air containing sirictunes such
15 sinuses and mastoid air cells

Fig. k).

.. Axial CT scan (bene window)
ywing fleld in the sphonoid sinus
owheads] indicating the presence of a
il base fraclure in a palient with skull

nma. A caraful examimation reveals a
Mlure thraugh the lefl mastoid (arraw).

. Axigl CT scan (bone window) shows
iiness in the left masteld compared (o the
rrrrad aevalion in the righl mastold. Nole
pprasence of a fraciure line through the
sitoid and fwid in the masloid air cells
czoting past-fraumalic haemorrhage or
= lgak,

z0

O
m
=
w]
by
>
r
=
m
Py,
=
o
o
tn
w
=g
7]
=]
m
=




SRR
WILSAS gNOAHIN TYHLNID

Discussion Case T

Depressed fracture

Fig.7] Same patient a5 in Fig. Ti. Nole
the extensive haemarrhage in he frontal
lobas with significant mass offect. Low
attonuation area (astensk) is also seen n tho
frontal and pants of temporal lobe indicaling

significant lrauma due lo sheanng/diffuse
axonal injury.

Fig.7k Axial CT scan (bone window)
shawing the presence of free intracramial air
{arrowheads) suggesting a fracture through

gir conlaining Slruclunes Such as Sinuses,
and masioud air cells,

Note:

{1} The presence of a skull
fracture alone cannol
predict the presence/
extent of intracranial
imjury,

(2} Depressed/compound
fractures are often
associated with cerebral
contusion and patients
are at an increased risk of
acquiring infection.

(3) Inacute trauma CT ig

the investigation of
choice for evaluating

intracranial injury and
complications/sequelae
associated with head
injury.
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Discussion Case B

Anfarct

Dbiscussion:

Cerebral infaretion 15 the
imeversible loss of brain tissues due
1o ischaemia or haemorrhage
Role of imaging:
I. To confirm the clinical diagnosis
2. To idemily any intracranial
hacmorrhage
3. To deteet other lesions which
may clinically mimic an infarct,
.. temour, vascular malformation,
subdural haematoma
4. To detect carly complications
such as subfaleine/iranstentorial
herniation and haemorrhagic
transformation
CT s the imitial imaging of choice
for acute stroke. However, it may
not demonstrate a cercbral infaret
during the first 12 hours. At this
time s role is 10 rule out the
presence of imracronial
haemorrhoge as this defines the
treatment options. An infarct may
be treated by anticoagalanis/
thrombolytics wherens these are
controindicated i the presence of
an intracranial haemorrhage,
Early signs of cerebral infarction
on CT:
I. Loss of grey-white matter
interface
2. Suleal effacement
3. Hyperdense clot within
thrombosed arery (dense
MOCA sign [Fig. Ba, b))
Luxury perlusion (scen on contrst
CTY represents hyperacmia in an
ischaemic arca: the increased
|1url'u.\i|:'-r| i due to compensatory
vasodilalation due to parenchymal
lactic acidosis
Subacute infarcis on CT;
I. Grey-white matter oedema
2. Gyral enhancement on contrast CT
3. Haemorrhagic eomponent secn
inup 1o 0%
Chronie infarcts on CT (Fig. Be):
I. Parenchymal tissue loss
2. Cyslic encephalomalacia

——
Freg. Bb MNar-confrast axial CT showing a dense MCA (armows) i & patient
wilh & leff MCA infarct. Nole the low attenuation of the acwle infarct in
Ieeft frontal and temporal lobes (Couwrtesy of Dr Judy Lam, Depariment of
Diagnostic Raciology & Ongan Imaging, PYWH, Hong Kong).

Fig.8c Non-conlrast axial CT showing an area (asterisk) of fow
altenualion (CSF densily) fn the nght frontal lobe in the ACA termitory.
The right fronfal hom is diated compared fo the lefl. The appearances
are of an old night ACA infarcl.
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Discussion Casc 8
Infarct

In the presence of acclusion of the main
1C A o large area of infarct/ocdema will
be scen involving multiple vascular
1erritories in the cerchral hemisphere
with mass ¢fTect and contralateral shifl
of midline siructures (Fig. 8d). Structures
supplied by the posterior circulation
through the verehral aneries are
unatlected as these vessels remain patent.

lschaemic arcas limited Lo the posterior
circulation (Fig. &¢) should raise the
suspicion of vertebral anery disseclion
which mav be due Lo minor trauma,
wwistinghyperextension of the neck.

F:;?.Bd Non-confrast axtal CT showing
diffuse low ailenuation in the right cerebral
hemisphane invalving gray and white maifer
aﬁ'e:rmy mulliple vaseular fermitoras. The
right laleral venlricle is oblilerated and
thare & conlralaleral shift of the midiine,
The appaarances arg of an acule nght 1CA
infarcl. In these palienis parts of the brain
supplied throwgh the postenior circwlalion arg
spared,

Fig.Be Non-contrast axial CT scan showing
basiar territory infaret invelving both
occipital lobes {armows).
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Discussion Case 8

Infarct

In the event of an acule cpisode of
hypotension (¢.g. during surgery) the
viessels invalving the basal ganglia are
most susceptible and arcas of ischacmio
may be scen in the thalami, caudate
nuclei, globus pallidus and lentifom
nucleus (Fiz. 8f, o)

Fig.8f. g Non-confrasi axfal CT scan
showing infarcis in both the cawdate ruclet
(arrowhoads), lantiform nucled (arrows) and
thalami {astersk) i a paten! wilh an acule
profonged hypolensive apisode
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Discussion Case §
Infarct

1n CT scans of elderly paticnis one may
find areas of ischacmia or small lacunar
infarcts, oficn with no associated chinical
sipns or symptoms (Fig. Sh).

MR Diftusion Weighted Imaging
(DW1y:

Is very sensitive in identifving
areas of brain ischacmia carly in
stroke (first six hours [Fig. Sajk It
wdeniifies the eyiotoxic oedema
and along with perfusion imaging
defines the extent of the vascular
insult,

Fig.8h Non-contras! axial CT scan showing
a small low allenualion area (arrow) in the

lefl internal capsular temitory, consishant with
a tacwnar infarct,

Fig. 87 Axial Diffusion Weighled Image (DWW
showing a high signal (fuid restrction) in
the lefi MCA terntory consizstend with an
infaret (Courfesy of Dr Wynnie Lam,
Departmen! of Diagnostic Radiology and
Organ Imaging. The Chinese Universily of
MHaong Keng).
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Discussion Case 8

Infarct

Patients with an intracerebral infarct on
anlicaagulants may develop hiemorrhige
and show deterioration in their clinical
status. A CT sean will demonstrate the
hacmomhagic transformation of the
infarct (Fig. 8)

Note:
(1) Role of imaging:
l. To confirm clinical
diagnosis
2. To rule oul any
intracranial
haemorrhage
3. To detect other lesions
which may clinically
mimic infarct, e.g.
tumour, vascular
malformation,
subdural hacmatoma
4. To detect early
complications such as
hermiation and

Fig.Bj Non-contrast axial CT scan in a patient with @ known left

INFLSAS SNOAUIN TVHLNID FHTS

haemorrhagic ACA infarel (arrows) on anh‘caagufanrrrnegapy w.-rr'rr recen! i.rmif;#
o deteriaralion showing the presence of a hasmorrhage in the le
transformation catsciate hcielanss (sirowiet).

(2} Intracranial haemorrhage
15 a contraindication Lo
anticoagulation/
thrombolytic therapy.
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Discussion Case 9

Intracerebral haemorrhage
Intracerchral hacmorchage
(Fig. %a, b)
Mote that bath infarcis and lizemorrhage
cause stroke ond their clinical
presentation may be very similac A CT
sean is indicated o diflerentiate the
Wi a5 the treament oplions ane very
different. Anticoagulation/thrombolytic
treatment is contraindicated in patients
with intracranial haemorrhape.

Discussion:
- Commeon causes of intraparenchymal
haemorthage:
1. Hypenensive haemorrhage:
a. Typical location: basal
ganghia (Fig. 9a, b), brainstem
(Fig. 9e), cerebellum (Fig. 9d)
b. Variable secondary
inraveniricular and
subarachnoid extension
<. May cause hydrocephalus or
brain hermiation due 10 115 mass
effect
d. Ofien not associated with
much surrounding oedema.
2. Ruptured/leaking aneurysm
3. Bleeding from an aleriovenous
malformation {AVM)
4. Trauma
3. Intra-tumoural (Fig. 9¢)or
perilumoural hacmormrhage,
Haemorrhagic wmours:
a. Glioblastoma multiforme
(GEM)
b. Anaplostic astrocyloma
c. Oligedendroglioma
d. Ependymoma
¢. Primitive neuroectodermal
tumours (PNETs)
. Piwitary adenoma
£. Metastases
Contrast CT may show
enhancement of the non-
hasmuorrhagic component
in tumour haemorrhage. The
presence of persistent white
matier oedema around the
hacmorrthape may suppest that
the haemorrhage is probably
within an underlying

Fig.9c,d Non-conlras! axi
paons and carebalium,

e - :
al CT showing haemorchage (amow] &

100




Discussion Case 9

Intracerebral haemorrhage

tumour and further imaging
with contrast enhanced CT or
MR is necessary.
6. Hacmorrhagic infarct
7. Coagulation disorder
- Wenous haemorrhage:
This may be due o thrombosis of
the intracramial venous sinuses/
veins which resulls in increased
back-pressure and therefore
haemorrhage andfor cerchral
oedema.

Common causes of venous sinus
thrombosis include
1. [diopathic
2. Adjacent seplic Tocus,
.2 mastoiditis
. Tratnwa
. Tumour compressing or
nvading into adjacent sinus
. Hypercoagulability,
¢.g. oral conlraceplives,
pregnancy, antiphospholipicd
syndrome
- The superior sagital simus 15 most
commonly mvolved. Others
include transverse, sigmaoid and
straighl sinuscs.
MNon-contrast axial T scan shows
unilateral or bilateral parenchymal
hoaemorrhage which is typically
close to o venous sines (Fig. 910,
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Fig.8e MNon-contrasl axial CT showing a
heterogeneous collection of blood in the
region of the corpus calfosum {(arrows),
extending across the midine with associated
white matler oedema (amowheads). Nole the
mass effect on {he lateral veningles. The
oppearances are suggeshive of haemomhage
ima a fumour of the corpus callosum and a
confrast enhanced CT/MRI s indicated for
further avaltalion,

Fi?.ﬂf Non-confrast axial CT brain of a
dilferani palient shows acule haematomala
{arrows) in both fronio-panetal regions wilh
poeri-focal oedaema. Thera s also general
effacament of all cerobral sulei suggesling
move extensive cerebral oedama. Note that
the haematomata lie close to the supenor
sagittal sinus (amowheads).
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Discussion Case 9

102

Intracerebral haemorrhage

CT scan may show a thrombus
(Fig, 9g) or a contrast Alling defect
in the adjacent sinus (lermed the
delta sign’ for the superior sagittal
simus) with/without owtward bowing
of sinus wall,
The venous phase of a cercbral
angiogram (Fig. 9h) is curmently
the gold standard for diagnosing
venous sinus thrombosis but it is an
invasive procedure. Multi-detector
CT venopraphy shows promising
potential (Fig. 91).

Fig. 9g Non-conirast axial CT shows a hyperdonse friang
thrombus (arrow) in the posterior aspect of the superior si;

sinus {Cowrtesy of Or Judy Lam, Departren! of Disgnostic Rad
& Organ imaging, PWH, Homg K.:mg}

Fig.9h Carebral vanagram frantal vigw showing muliiple filing das

along the superor sagiltal sinus farowheads) and .lm'! Iransye-
ginus (arrows) in keaping with venows sinus thrombasis




Discussion Case 9

Intracerebral haemorrhage

MR venogram oflers a radiation-
free altermative. The technique
relies on a loss of  fow-related
signal within the venous sinus for
dizgnosis (Fig. 91) or the presence
of a filling defect (Fig. 9k, 1).

\'I'
:J . AT

Fig.9i Multi-detector CT venegraphy clearly delineates the superior
sagittal sinus (arrowheads) with iling defect within (amrows).
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Fig.8j MR venogram of a differani pafient with thrombesis invalving
the anterior aspect of the superior sagittal sinus. This MRI sequence
ralins on the nomal fow of venous biood in the veins and sinuses fo
produce signal (amows). In this palient, there is a lack of flow (therefore
no signal, amowheads) in the anterior aspect of the suparior sagittal
sinus indicaling thrombosis.
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Dviscussion Case 9

Intracerebral haemorrhage

Note:

(1) Chronic uncontrolled
hypertension is the mosl
common cause of
intracerebral haemorrhage.

(2) Patients with
intracerebral
mfarcts and mtracerebral
haemorrhage may have a
similar presentation and
clinical signs. A CT scan
is necessary 1o
differentiate
the two prior to starting
any treatment.

(3) Atypical location/
appearance of the
haemorrhage may
prompt further
investigation 1o

exclude other causes.

Fig. Sk, | Contras! enhanced coronal TTIA MS images show 0 Flirg
defect (arrew) within the superior sagittal sinus (Fig. 9% and 1=
lransverse sinus (Fig. 3) [Courtasy o.rgﬂr Judy Lam, Deparmeng =
Diagnostic Radislogy & Organ Imaging, PWH, Hong Kang).
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Pituitary macroadenoma

Piiuttary macroadenoma (Fig. 10a,
b} with suprascllar extension and
compression of optic chiosm,

- Patiemis with a visual Geld defect
die 1o a large pitwilary fumour
require surgical decompression,
The chance of recovery ol vision
depends on the time lapse since the
visual field defect began. The chance
of a full recovery is remode in patients
who have been sympromatic for a
longer time (4 months).

Discussion:
= Piluitary adenomas
- The most common sellar!
juxtasellar mass
= Microadenoma (=10 mm}: oflen
endocrinologically functional
= Macroadenoma (=10 mm}; ofien
endocrinologically nonfunctional
Patients may present with:
- Endocrine symploms
= Mass effeet: bilemporal
hemianopia duc 1o compression off
optic chiasm
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- Pituitary gland compression Fig.10¢ Nor-contrast axial CT showing a large, shghtly hyperdense
resulting in hypopituitarism mass {arrows) in the region of the pilwtary fossa. Nole the dilalation |
s 1 i of the temporalinferior homs (arrowheads) of the laleral vanidcles
Pituitary apoplexy: sudden suggesiing obstructive hydrocephalus dus lo the mass. A MR is the
hacmarrhage into a piluitary investigation of chaice for further evalualion.

adenoma causing headache and
visual disturbance

CT is unahle o identily small
pituitary microadenomas,

- Large pituitary tumours can be
seen on CT scans (Fig. 10¢):
however, MRI is the investigation
of choice for pituitary lesions.

= MR 8 far superior o CT
defining the extent of tumaour,
its adjacent relationships,
associated complications and
post=treatment follow up/
evaluntion.

MRI appearances ol a piluitary
macroadenoma:
Intermediate TIW and T2W signal
Heterogeneous signal il there is a
haemorrhagic or cystic component
{Fig. 10d)

Fig.10d Coronal T2W MR showing a large pituita
(arraws) with suprasellar exiension, compression of
wilh hetercgenscus signal intensity. The focal area of high signal
{amowheads) represants cysiichecnolic change.

lumour
chigsm
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Discussion Case 10

Pituitary macroadenoma

106

Enhances following mpection of
gadolinium (Fig. 10e). except
fior ¢ystic (Fig. 107), neeratic or
hacmorrhagic componenis
There may be superior exiension
mnta suprazellar cistem,
compression of optic chiasma
(causing visual Bield delects) and
floor of 3 veniricle (cavsing
proximal hvdrocephalus)

May invade the cavernous sinus

and encxse MRCavemous P'.liiil:lﬂ

of internal carotid arlery

. j BLEN
Fig. 10e.f Post-gadolinium enhanced T1W sagiltal and coronal g...
showing uniform enhancement of the large piluitary macroicie,
(arrows) wilh facal non-enhancing areas [arrowhedtds) vl
suggestive of cystichecrolic change. Same pationl as " Fig




Discussion Case 10

Pituitary macroadenoma

hwiR] apprarances of pituitary
microadenoma:
Hypoiniense or isomiense on non-
contrast T1W images
«  May cause mild asymmetry or
deviation of the infundibular stalk
Following injection of gadolininm
there is absent  Fig. 10g) or
delayed enhancement of the
microadenoma  compared Lo the
rest of the pituitary gland.

lircidemal finding of small ¢vsts or non-
tlunctioning microadenomas is commaon
samd wsually of no clinical significance

Empty sella syndrome

- Following involution of a pituitary
neoplasm or an enlarged pituitary
glind {Shechan's syndrome m

pregnancy ), the scella tarcicn Fig.10g Coronal TIW dynamic MR scans following gadolinium
: O he injection show a small, wel-dafined non-anhancing lesion (arowhead)
communicates with the in the pituifary gland on the lefi. Note the infense enhancement of
subarachnoid space (thus subjected the normal piiwitary gland {asterisk]). Arrows indicale the lip of the

to normal CSF pulsation), The ICA an both sides
pitumtary gland may be pushed
inferiorly giving the sella an
emply appearance | Fig. [0h).

IWILSAS SNOAYIN TVH.LNID FZ}

Note:

(1) MRIis the investigation
of choice for pituitary
lesions.

{2} Microadenomas (<10 mm)
are often endocrimologically
functional,

(3) Macroadenomas (=10 mm)
are often
endoerinologically
non-lunctional and
present with signs and
symploms caused by an
enlarging mass,

i
.10h Sagitial T1W MRI! shows mos! of the sella conlains
F fasterisk). The pitulary gland 15 pushed posterc-inferarly
anuwheads} he infundibulum (arow) is displaced postenony and
exlends to the foor of the sella {the infundibulum sigmn’).
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Discussion Case 11

Multiple sclerosis

Mulriple selerosis (Fig. 11a, b)

In view of the patient’s history (oplic
mewritis and muliiple episodes of
reminting and relapsing sensory and
motor sympioms) and high signal
periventricular lesions on MR, the most
likely dingmosis is multiple sclerosis.

The lesions in the corpus callosum
represent areas of demyelinztion and
similar lesions/plagwes may also be found
n the oplic nerves (Fig. 11e) and the
spinal cord (Fig.11d).

Discussion:

Multiple selerosis:

Autoimmunc demyvelinating discase
with a typical history of multiple
focal newrological deficits with a
femntling and relapsing course
Svmploms depend on anatomecal
location of lesions bul visual boss,
gat and sensory disturbances ane
COMMon

Fig.11c Axial T2W fat supprossed MR
scan of fhe orbit shows & high signal
demyelinalion plague (arrows) in the

righl oplic nerve in & patient with muiliple
SCIOSIS,

Fig.11d Sagittal T2W MR of the sping
showing a high signal demyelinating plague
(@rrows) n the cenvical cord (C2-5) in a
patient wih mulliple sclerosis (Courlesy of
Dr Wynnle Lam, Depadment of Diagnoshic

Radiglogy and Organ Imaging, The Chinese
Unrversiy of Homg Kong)

108




Discussion Case 11

Multiple sclerosis

MR is the imaging investigation of
choice for multiple sclerosis:

1. Plaques arc wsually multiple and
may be found anywhere in the
CHNS

. On TIW scans inactive plagues
show low signal intensity and do
not enhance following the
injection of gadolinium, The
enhancement in active plaques is

B

variable and may be homogeneous,
heterogeneous or ring-like (Fig.
Ile, 1)

Fig.11e,f Axial TIW MR scans before (o)
and after {f) gadolinium showing a smail,
fow signal intensity lesion farrowhead) in
the medulia oblongata which enhances
farrowhesad, f) following the infection
of gadolinium in a patient with muitiple
scherosis. The enhancement suggests if is
an aclive plague.
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Discussion Case 11

Multiple sclerosis

3. Mlaques show high signal on
FLAIR (Fig. 11g) and T2W
images (Fig. 11h) and typically
appear as oblong. elliptical
lesions a1 the callososceptal
interface amd subependymal
periventricular white matter
extending into the deep white
matter (Dawson's Angers).
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Fig.11g,h Coronal FLAIR (g} and T2W (h) scans showing .
msll: signal plagues (arrowheads) in a patien! with mMuleie
S0Brosis. |

110




Discussion Case 11

Multiple sclerosis

Ischaemic/inflammatory change and other
causes of demyelination also appear as
focal or multiple areas of high signal on
FLAIR and (Fig. 111) T2W scans (Fig.
13, k). inthe periventricular region. The
dingnosis of multiple sclerosis therefore
depends on a combination of clinical,
laboratory and imaging findings.

o
N

INILSAS SNOAHIN TVELNIDE

Fig.11ij Coronal FLAIR [f) and axial T2W () MR scans showing figh
sfgnal f{ﬂuﬂs in the paiumrkular areas (amows). In this patient
they reprasent areas of ischaemia and may mimic ihe lesions sean
i inte sclerosis. [t is therefors impodtant fo comelate the clinical
piciure with the imaging fn order fo diagnose mulfiple sclerosis,
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Discussion Case 11

Multiple sclerosis

(1} Although MR can
demonstrate plagues in
multiple sclerosis the
diagnosis depends on a
combination of clinical,
laboratory and imaging
findings.

(2} MR is also used for
moniloring treaiment
response,

Fig. 11k Sagiial T2W MRI of a patient with brainslom encephs
showang a high signal lesion {arraws) in the brainstem

IWILSAS SNOAHAN TVHLNID
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Discussion Case 12

Meningioma

Meningioma (Fig. 12a, b and ¢)

= In view of 115 extra-axial location,
dense calcification, close
relationship to the tentorium
cerebelli and enhancement of the
adjacent dura, the dingnosis is a
meningioma.

Discussion:

- Meningioma is the most common
extra-axial intracranial tumour with a
predilection for elderly lemales

= Lecation: majority are
supratentorinl-cercbral convexity,
parasagitial, sphenoid ridge;
infratentorial-cercbellar
convexity, lentorium cerchelli,
cerebellopomine angle

- CT appearances: well-defined, may
be caleificd hyperdense mass
with wide attachment to adjacem
dura and mtense homogencous
enhancement; hyperostosis ol
adjacent skull may be scen

= MEI APPCIrNNCes: h'l.'F-IbII'”L'I:'.!\i:" Fl.g. 12d Past-canlrast IT-WH‘J.EI'hrﬂd axial MR scan snﬂ'ﬂmg i iﬂf‘gﬂ
; maningioma with a dural tail {amow)

isointense on T1-weighted images

and sointensehypenimiense on T2-
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wenzhted images with iniense
contrast enhancement

= “dural tml” sign: curvilinear
enhancement apering ofT from
the tumour margin along dural
surface (Fig. 12d)

= Meningiomas arc almost always
supplied by the ¢xtemal carotid anery
and may be complicated by local
invasion into the venous sinuses
(Fig, 12¢)

Fig.12e. Posr-cmi‘ras: T1-weighled coronal MR scan showing & farga
mammgrama with invasion fnte the sagiltal sinus (&row)
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Discussion Case 12

Meningioma

Sumple memngiomas do not
demonstrate significant
periumoural sedema in contrast to
other agyressive lesions,
Memingiomas shaw imense

homogeneous enhancement unlike
some of the other lumoers such as
elioma (Fig. 121) and lymphoma.

Note:

(1) Meningioma is the most
common extra-axial
itracranial tumour,

(2) Has a predilection for
elderly females.

(3) Calcification, intense
contrast enhancement
and dural tail sign are
characteristic,

Fig- 121 Post-contras! axial CT showing an il-defined helerogeneo.
enhancing glioma in the corpus callosum [arrows). Note 1
peniurmaural cedema,
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Discussion Case 13

Astrocytoma

IDiscussion:

—  Brain tumours ¢can be classified by
location (supratentorial and
infratenterial) or histology
(glioma. lymphoma cte.). Primary
lumours in adulis are most
commonly supratentonal, The
most common form of the
supratentorial primary (umour 15
astrocyioma. Glioblasioma
multiforme is the most malignant
form ol all gliomas,

Spread by direct extension along

the white maner traeis,

sub¢pendymal, CSF or
haematogencous

Imaging findings on CT

(Fig. 13c-d):

l. Inhomogencous low-density
mass with irregular shape and
poor-defined margins

2. Associated central necrosis and
peritumoural vasogenic oedema

3, Considerable mass eflect with
compression on the ventricles and
brain parcnchyma

4. Rarcly ealeifics

-Flg.13¢ Non-conlrast axial CT showing an
seodenss mass esion with il-defined Marging
rresent in the right padetal lobe associated
vrith significan! vasogenic oedema. The
niass shows considerable mass effact with
maidiing shilt to the leff, compression on the
erfl lateral veniricle and effacement of the
wnich, Spols of calcification are present within
flig mags lasian (arrow).

9. 13d Posl-contrazt axial CT showing fhe
vass lesion has pradominantly pernipheral
oovitras! enfrancemeant. The mecial wall of the
o shows W-defined margins.
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Discussion Case 13

Astrocytoma

- Imaging findings on MR

{Fiz. 13e-g)

1. Mass lesion with significant mass
elfect and vosogenic oedema, same
a5 CT findings.

2. The wmour can conlain
haemosiderin and haemorrhage
depasis,

Fﬁg’.f.ﬂe Axigl T2W MRI mage s,nowfng' a rourdish helgrogengd.
lesion in the leff fronlal lobe with significan! surrounding vasogs
oedema and effaceman! of the adjacen! sulcl
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Discussion Case 13

Astrocytoma

- Brain tumours are usually located
in the cercbral hemispheres, but
can also be present in the corpus
callosum (Fig. 13h, 1), brainstem
{Fig. 13, k), posterior cranial fossa
{Fig. l-0) and even extra-axial in
location.

Frig.13f, g Axial {f) and coronal {g) with
qradolinium TIW MR rmages showing
the mass lesion with irregular wall and
heglerogenaous conlfras! enhancement,
Siurrounding vascgenic oadema with no
cocrast enhancement is present araund the
i sion, Associated mass effec! with midiing
sthift and compression on the fronfal horn of
leaft Iataral vantricle (arrow).

Frig.13h Non-confras! axial CT showing a |

heeleroganeous mass lesion with dl-defined
nmarging presend in the frantal lobe, splaying
aeul and compressing on the frontal homs of
ire bilaleral and lateral veniricles. Features
arre suggesiive of callasal argin. showng o
beutlerly appearance. There is associaled
aruld permlvmoural vasogenic cedema.
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Discussion Case 13

Astrocytoma

Fig.13i Posi-condrast axial CT showing the
mass lesion has heterogensous conirast
enhancement, The mass shows iregular
and poardy defined margin,

Fig.13j Corenal FLAIR T2W MR! image

shows a ghoma with hrgh signal intensity
prasant in the midbrain (amow),
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Discussion Case 13

Astrocytoma

Fig. 13k Sagittal T1W with gadolinium MBI
image shows the glhoma has moderale
contrast enhanceman! prasent in the teclal
plate of the médbrain (armows). Associalod
mass effec! with comprassion on the
aqueduct causes mild ditatation of the lateral
ventrche.

Fig.13l Non-conirast axial CT showing a
well-defined midline vermian hyperdense
mass in the posterior cranigl fossa. The
fumour encroaches on the fowrth veniricle
{arrow) with hydrocephalus as avidant by
dilated fermporal homs fopen arrows). Aliny
hyperdense noduwe (arowhead) is presant
in the fhivg venlricle which is suspicious of
subspendymal melastasis.
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Discussion Case 13

Astrocytoma

Fig.13m Pesi-contras! axial CT showing
the mass fesion has inlense homogenaous
cantrast enhancemenl, The liny hypardense
roduta aleo shows mid conlrast anhancement
Ancirer liny nodule on the left which is mol
swideni on the non-conlras! axial CT image
is mow enhanced and compalible wilh the
subependymal malasiasis (armow). Bopsy
proven mindulioblastoma wilh subapendymal
spniiedl,

Fig.13n Axial T1W with gadolnim image
of the same patien! i Fig. 16m also shows
intense contros! enhancament of the
medulioblasioma in the wermis. Significant
knear anhancemen! of (e quadngeminal

cizstorns {arrows) suggestive of direct
imvasion by medulioblasioma.
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Discussion Case 13

Astrocytoma

FFig.13e Coronal TTW wilh gadohriuem image
sshowing the invasion of the rocf of the fourth
wirnlricle (arrows) on fop of the lumour mass
ian the vermis. Tumowr deposit /s also prasent
fan the right lalaral venincle (open armow)

(1) Primary brain tumours in
adults are most
commonly supra-
tentorial.

(2) The neoplasm may
induce considerable
surrounding oedema
which in turn results in
significant mass effect
and symptoms.

(3) Imaging is crucial for
determining the size,
location and mass effect
of these lesions.
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Questions

| Case1-11

Discussion

Ruptured intracranial aneurysm
Carotid artery stenosis

Abdominal aortic aneurysm

lliac artery stenosis

Occlusion of superficial femoral artery
Dissecting abdominal aortic aneurysm
Gastrointestinal bleeding

Renal artery stenosis

Ruptured hepatocellular carcinoma
Deep vein thrombaosis

\ Superior vena cava obstruction/syndrome

124 - 134

135 - 138
139 - 140
141 - 143
144 - 145
146 - 148
149 - 152
153 - 155
166 - 169
160 - 161
162 - 164
165 - 167



A 3i-vear-old man presents fo the Accident & Emerpency Deporiment with acute onser headack: i
and vomiting, Clinical examination reveals reduciion in level of consciousness wirh o GCS of 1

15, A CT hrain was Ih‘r'fﬂl'!JrL'ifnlx art inivial imvestigarion (Fig, Ta, by

Duestions
(1% What abnormalities are seen on this non-conteast CT scan 7
- A small amount of hyperdense (indicating its relatively recent nature) blood is seen in the basal
cistern serrounding the lelt side of the pons and in the left Sylvian fissure,
= The wemporal homs are prominent for patient’s age and the development of early
hydrocephalus has o be considered.
(27 What is the most likely dizpnosis ?

Fig.1a, b Hypardense acute subarachnoid haemormrhage is seen in the basal cistern around the left side of &'
pans (amow) and in the left Sylvian Fssure (arrowheads). This suggests that the site of biseding is ety 2 &
o:n'rh.ﬂ'r left side. Note the eady dilatation of the third ventricle and the temporalfinferior horms of the fass-*
W e,
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A Flvear-gld men Preseais Wikl recarvent q'lr.-.'.'\.r:-n".--. af Freomsient fsofcremie attocks amd a confirmed

epizocle af retinal infarct on the feft despite e wse of aspivin. A Duplex Dappler was perforaed on his
feft imternal carotid artery (Fig. 2a)

U“rxli:lln 5

(1} What abpormality has been demonsieated amd whiag is the diaomosis 2

450
400
<50
JCo
]

FSV 453 88em/s
EDV 195.90cmis
Rl 0.57
—~ erelll = = 5|0 231
dinal Duplex colowr Doppler sonogram showing a stenosis (arrow) in the iefl common

Fig.2a A longifu
carolid arlery.
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A To-vear-old man, a smoker with a hisiory of myocardial infarction, presents with g pulia
i - 2 0 z . 7 i o
mrass in the abdomen. An nliraseund (Fig. 3a, b) followed by a contrast CT (Fig. 3¢, dy of e

abdomen were performed.

Questions
(1) What are the abnopmalities shovwn on ultrasound and CT 7

: — c .
Flg.3a, b Transverse (a) and fongitudingl (b) wirasound images of an abdominal aora with miral i
(arrows). Nota the true aoric lumen [astersk)

Fig.3c, d Two axial images of a conlrast enhanced CT scan of an infrarenal abdominal aorta wilh mural o™
{amows). Note the lack of invelvament at the level of the renal arteres (arowheads)
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A 48-year-ofd man who has been smoking 30 cigarenies a day for over 25 years presents with a 3
vear histery of increasing bilateral butiock claudicaifon worse on the right side with a clandication

distance gf 100 - 200 m. An arieriogram of the lower limbs was performed (Fig. 4a).

Questions

(1) What abnormalities are present on this investigation 7
- Bilateral proximal commeon ilize arteries stenoses, likely 1o be caused by athcromatous plaques.
- The right external iliac artery also appears more nammowed than the fefl.

(2) What risk factors for this condition showld vou extract frem vour history taking and what do you
expect to find when vou examine this patient's femoral pulses 7

Fig.4a Digital subtraction anglogram (DSA) of the liiac arferies showing bilateral proximal common iliac stenoses
Amows) and a relalively namowed right extamal illac artery (amowheads).
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A GF-vear-old man with dicberes. hyperfipidacmia and ischacmic heart disease presenss with ¢
g year Jr.'.h'::l.l'l'o-' of H'__PJH' :‘ﬂ.l',lr elandicarion, A H.:.'rfn.l'rr:r'nnr comirast enhaneed MR ﬁ.lpgjg:.g;-;mr of ik

lower limb arterics was performed (Fig. Sa),

OQuestions
(1) What i the main abnormality demaonstirated on this investipation 7

1
Fig.5a A muttistation gadofinium entanced magnelic resonss
angiogram of the lower limb artenes showing a right superfzs
famoval arlery occlusion (armows),
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A ?r}-rl,-:-.;pr.:rfr.l' mrrerrn widlr a kmowm J|.;_|.'.'.;||'.|.' .'.!,I'- .I'.'.|.'||'.u'r.|'|'.l.'\rr.l.-.' resenis to the Accident amd Eﬂfﬂ"n’ﬂ:‘ﬂf‘_‘l'

Depariment with acule onset epigasivic/upper abdominal pain radiating to the back. An urgent
'F P 12F 1 ]
rlftrasonnd examination of the abdomen was performed (Fig. tal,

Questions
{17 What is the abnormality showin on this examinaiien

==

e - -

Fig.6a Longitudinal senogram of the abdominal aora with a dissection fap {arrawheads) seen within the
abdominal aorfa (amows).
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An Bfi-vear-old man presents with gastraimtestinal bleeding amd chronie anacmia, Upper Gj
:'mdn.w'r:py aned mfﬂnwrop_y done prr_'wau.s.f_r and o s adurission fﬂflré'fnll fa ,-'dgnn_‘lﬁ- the Qe r;,;’

blceding. Paticnt continued 1o pass tarey stools. A Technetivm (Te-99m) labelled red cell (rRC,
sean wirs performed (Fig, o b,

Questions
(1) Whai abnormaliiies are shown on Figure 7a and b ?

Fig. Ta, b Tc-99m labelled red cell scan.
L

Fig.Ta Dynamic images fake
il 5 min show abmormal frace
accumilation (arrows) in &
loop of bowel, most probab
diztal smail bowel.

Fig.7b Delayed imagss |
raken al 1.5 hr show frans!
of the isotope mto the larg?
bowel farrowheads)

R Lateral 1.5Hr L Lateral 1.5Hr
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Case 8

A Jd-yvear-old man presents with a history of hypertension that is becoming more difficult to control
despite the use of three antilivperiensive drugs over the last two vears. Clinical examinarion
reveals a vascwlar bruft in the region of the right kidney. Renal function is normal, An MRI and

MR angiogran af the reral arteries was perforsred (Fig. 8a, b).

Duestions
{1} What abnormalities are scen on these coronal MR images (Fig, 82, b 7

Fig.Ba, b MRI and MRA of the kidneys.
e , . " il - : Fig.8a Coronal T1 waighted MRI

through the kidneys showing
marked reduclion in size of the
rghl kidnay (arrows) as a rosull
of renal arféry slenosis.

Fig.8b MRA of the renal adedes
confirming the presence of a
>7 5% slenosis af the ostium of the
rght renal artery (@rrowheads).
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of right upper quadram pain,  Clinical )
prlse of 120/min, BP9 ruarding over the abdomen. Am ar

the abdonen was perfe

Questions

Fig.90.b Multifocal HCC
&l leas! one large and one
srrows). Cenlral




Case 10

ppler of

Questions
{1} What abnormal

ifg-10a, b Duplex Dopplar uifrasound of deep vein thrombosis. Fig. 10a and b are fongitudinal sc
=uamman femorad vain (amows) and feff popliteal vein (arows) respactivaly.  Echoganic thrombus (@
(Eaen In both Scans.,




A 33-year-old heavy smoker for over 30 years presenis with dyspnoes, Jacial and bilateral NPT
limb swelfing. head fullness ond light-headedness.  Clinical examination reveals venous disiension
in the chest wall and neck, facial and wpper limb oedema. A CT scan of the thorax was performed

{Fig. Ha. b, e).

Questions

(1) Wha abnormalities are present on these images 7

Fig. 11a, b, ¢ CT of the thorax

5 b 1] e L 7 ¥ ¢
Fig.11a Axial section at the level of the carina showing a large 10 em lumaur farrows) encasing the SVC
(armowhead) - narrowing fis dismeter lo 4-5 mm - and encasement of the carna, The lumour abuls i
asconding and desce acrta. A wedge shaped area of consolidation is seen peripharally in the mght jung
fopen arrow). Fig.11b Coronal oblique muitiplanar reformat image showing encasement of the SV

(arowhesd) by the large tumour (arrows). Fig.11c Volume rendered reconsiruction dapicling encasemen of 16 |

SVC (amowhead) by the lumour.
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Discussion Case 1

Ruptured intracranial aneurysm

Eup.rr.rrcd irmtraeraiiial GHENFPSIN {F'r:._'. (F |,'|]

= The most likely diagnosis is subarachnoid hacmoerrhage duc to rupture of an intracerebral aneurysm.

- A CT anglography will be uselul for assessment of the Circle of Willis, A cerebral angiogram may
alse be required especially when embolisation ol the cerebral ancurysm is to be performed.

IMiscussiomn:

- Subarachnoid hacmorrhage may be spontaneous or post-iraumatic in onigin. The most common cause for
acute spontaneous subarachnoid hacmorrhage ina relatively young patient 15 rupture of an
intracerebral ancurysm

- Chher causes include AV mal formation, hypertensive haemorrhage, haemorrhagic tumeour, embolic
haemordhagic infarction and bleeding endencies (ineluding istrogenic causes such as anticoagulants).

- Acute blood appears relatively high in attenuation on an unenhanced CT brain. The presence of blood
should be looked for in all the CSF contmining spaces = the basal cistern, suprasellar cistern, quadrigeminal
cistern, Sylvian fissures, cerebral sulci and within the ventricles. A normal CT does not entirely exclude a
dizgnosis of subarachnod haemorrhaze.

« Complications of zcute subarachnoid hagmaorrhage include vasospasm which may lead 1o infarction,
hydrocephalus due to obstruction to CSF flow (in the cerebral agueduet or outlet of the fourth ventriele) or
reduced reabsorption of CSF and mass efleer related 10 the amount of blood present.

» | 4

Fig.1c CT angiography (G TA) of the Circle of Willis of the same patient showing o small angwrysm anging from the
maningahypophysaal reak of the laff intermal carabid adany(arraw).
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Discussion Case |

Ruptured intracranial aneurysm

Rale of imapging in patients with acute
subarachnoid hacmorrhage
- Conflirm the presence and assess the
amount and extent of subarachnoid
Prloud,
- Assess [or presence of
hydrocephalus or significant mass
effiect.
- A CT angiogram may demonsirale
the exact bocation of the aneurysm
causing the bleeding (Fig, 1) and
act as a guide for neurosurgical
(clipping) or endovascular (coiling)
intervention. Digital subtraction
angiography is sill considered the E
gobd standard’ for the disgnosis of
intracerebral ancarysms (Fig. 1d)
and is particulariy useful when 3
0 cSson oe vt ) Fig.1d Selactive left internal carolid angiogram confirming 5
performed. The most commonly used

presence of the anaurysm (armowhead) shown on CTAL

embolic agent for intracerebral : —- m et e ;
ameurysms are detachable coils (Fig. i
Tl A cerchral angiogram, however, v TS SRR
carmics a 19 nsk of preducing a siroke ] &

in the patient { from disial embali,
dissection or mduction of vasospasm),

Fig.1e Posi-embolisalion image showing complale otdiusren o
the main butk of the aneurysm by detachable cods (arrdwhair
wilh preservalion of fow through the left internal carolid arMery.
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Dviscussion Case 1

Ruptured intracranial aneurysm

Fig.1f, g Pre- and posi-cantrast emhanced
scan of anolher palien! with subarachnoid
hagmarrhage showing subarachnofd
bisod around the Circle of Willis (armws)
wilth enhancement of an aneurysm in the
ragion of the right middle cerebral arlery
(arrowhead). Nole the early dilatation of
« both temporalinfenor horns of the lateral
"vanincles,
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Discussion Case 1

Ruptured intracranial aneurysm

(1) While CT brain scan is
useful for detection of
subarachnowd
haemorrhage, a normal
study does not entirely
exclude the diagnosis.

{2) A CT angiogram of the
Circle of Willis may be
useful for identifying
intracerebral aneurysms.

(3) Digital subtraction
cercbral angiography
remains the gold
standard for diagnosis
of intracerebral
aneurysms, and

embolisation by Fig.1h CTA of the patien! in Fig. 1f and g showing a 2 cm MEMT;_

- == ; (arraw) canlred over the first division of the right middle cere L:_

detachable coils has artery. Node thal the right middla cerebral arfery is seen on the k&t

become a “-idﬂ}. used side of [he image a5 this gives the neurosurgeon's perspechas
obsarving from cranial to caudally.

Ireatment t‘J[][iI:JI'I.

i
Fig.1i An example of & larger anewrysm (arow) ansing from the d st
infernal caroltid artery,
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Discussion Case 2

Carotid artery stenosis

wCarorid artery stenosis (Fig. 2a)

-- There is a short segment narrowing
in the left internal carotid anery
suggesting 1CA stenosis,

— Treatment is normally recommended il
there is a >70% s1enosis in the internal
carotid antery or the common carotid
artery. The two options currently
available are carotid endartercciomy and
carotid artery stenting.

ID¥iscussion:

-- High grade intemal carolid and common
carolid stenoses are associated with
increased risk for transient ischacmic
atacks and stroke [rom carotid
seclusion or emboli from the site of
S1ENOSIS,

== The European Carotid Surgery Trial
(ECST) and the Morth American
Sympiomatic Endartereciomy Trial
(NASCET) have shown significant
reduction of ipsilateral stroke in reated
paticnts with high grade stenosis and
have recommended =80%: and >=70%
dinmeter stenosis as their threshold
for surgery respectively.

= Carotid anery stenting is an alternative
to surgical treatment for treaiment of
symplomatic carolid stenosis. With the
refinement of stenting techniques,
mereasing experience of the eperators
andl the routine wse of cercbral
profection devices, the resulis rom

«earotid stenting are similar w those ol
ssurgery, Carolid stenting is associated
with 2 high technical suceess rate of up
tio 99% and 30 davs stroke or death rate
Vhas been reported between 3 and T8,

Fiig. 2b shows a seleclive angiagrarm of the
fealt comrmon carolid arery demonsiraling a

ox atheromaltous stenclic segment at
the ongin aof the lelt infarnal carahd artery
{mrrows) - the narrewe st podtion has a »90%
didamaeter slenosis.

Fiig. 2¢ shows ihe post-sienting angiogram
aflter a soif expanding melallic slenl (armows)
heas been plaged from the commoarn caratid
armeny across the slenclic segment into the
prra:u-l;nnf.lg.ff mternal carotd anary with good
Faas s,
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Discussion Case 2

Carotid artery stenosis

Hole of imaging in carotid artery stenosis

< The rode of Dupbes. Doppler whrasound in e imaging of extraceanial common caratid and imernal caroid
stenotic discase is well established.

< MMRA and CTA wall play an imcreasingly crucial role in the non-vasive assessment of carotid amery
stenoses, cepecially when the imsweranial portions of the imernal carotid arteries are not sccessible by
ultrasound.

= Pragnostic digatal subteaction angiography carmies a < 1% chance of cansing a stroke ((rom embolic
vomplications or dissection) and is usually reserved for dillicul cases afier all non-mvasive options have
been exhaustied or done as pant of an interventional procedure,

(1) High grade sienoses in the common carotid artery and the internal carotid artery
are associmed with increased risk of transient ischaemic attacks and stroke.

{2) Most institutions would recommend surgical or endovascular intervention !
when stenoses within the common carotid artery or internal carotid artery are >=
T0% m symptomatic patients,

(3) Duplex Doppler ultrasound, MRA and CTA are all possible non-invasive
methods for assessing the common and internal carotid arteries. The latter two
imaging modalitics have the capability 1o image the intracranial portions of the
internal carotid arteries.

(4} Carotid anery stenting is now becoming an allernative 1o surgery.
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Discussion Casce 3

Abdominal aortic aneurysm

Abdominal aortic aneurysm (Fig, 3a-d)

- There is aneurysmal dilatation of
the abdominal aorta on both the
ultrasound and CT images

= In the absence of anacsthetics or
other contraindications, elective
surgery may be considered in this
paticnt as the diameter of the
ANEUTYSMm exceeds 5.5 em.

Discussion:

- Focal dilatation of the abdominal

gorta of greater thon 3 cm s

considered ancurysmal.

Atherasclerosis is the most common

cause accounting for around fowr-

fifths of cases. Other causes include
trauma, inflammationfvasculitis and
infection.

Most centres consider 5.5 cm as the

cut=oll" limit for recommending

clective surgical or endovascular
intervention. The surgical monality
lor non-ruptured aneurysm is oround
2=4%0 while the mortality for

ruplured aneurysm is around 0%

Ruptured abdominal acrtic ancurysm

can be diagnosed on the

demonstration of obscuration or
anterior displacement of the
aneurysim by an irregular, ligh
density mass or collection, which
extends into one or both perirenal
spaces and, less commonly,
pararcnal spaces. The psoas muscles
may also be obscured (Fig. 3e).

Although infravenous conbrast is

ot required for the diagnosis of

ruptured aortic ancurysm, conbrast

enbancement nuty document achive

arterial extravasation (Fig. 310).

- In recem years, endovascular repair
hus evolved as a plausible alternative
10 surgical repair in sclected paticnts
(Fig. 3g-j)

- Apart from being less traumatic,
endovascular repair may be used in
patients with poor cardiovascular
reserve in whom cross clamping of
the aorta from surgical repair may
be potentially hazardows.

Fig. 3e Rupiured aartic anaurysm. Unenhanced CT scan of a patient
wilh @ 8.5 X 8.0 cm (AP X J'g] aortic aneurysm (arrows) which has
ruplured. Nobe the disruplion fa the wall of the aoda af the 10 o'clock
posilion [open arow) and the farge omounl of irreguigr soff lissue
sirands represoenting scule haemowrhage (arrowheads) extending
from the mght side of the aorta info the mght penrenal space and
around the right psoas. This patignt required urgen! surgery siraight
affer the CT scan

Fig. 3f Ruplured aodtic aneurysm. Confras! enhanced CT scanof a
patiant with a large aortic aneurysm (arrows) which has ruptured and
demonsirales aclive leakage of the hyperdense contrast (arowheads)
ground the aorfic aneurysm ai the ime of scamaing.  This patient
was lransfarred 1o the operaling thealre for urgent surgery straight
after the CT scan,
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Discossion Case 3

Abdominal aortic aneurysm

- Follow up CT scanning is
mandaiory following endovaseular
repair to mle out endaleaks,

Role of imaging in patients with

abdominal aortic ancurysm

- Confirm the diagnosis

- Define the proximal {relationship
with renal arteries) and distal (iliac
aneries involvement) extent of the
aneurysm 1o determing the site for
cross clamping at surgery (supra- of
nfra-renal in position), the type of
surgical grafl required, the possibility
of endovascular repair.

- In the acute sctiing, imaging helps
16 ke oul ruplure or :mpundtng
rupure in haemodynamically
stable paticnis,

Hacmodynamically unstable patiems
with suspected aoric aneurvsm
rupture often go straight 1o the
operating theatre and precious
minwies are nol spent waiting for
imaging,

- While ultrasound is good for
serecning and monitoring of size
increase of abdominal aonic
ancurysms, CT 15 the modality of
choice for pre-operative and pre-
interventional assessment. CT is
also the investigation of choice in
the hacmodynamically s1able
patients presenting acutely with
suspected rupture or leakage of
abdominal aoric aneurysm,

Fig.3h Fu-'.'.{.rerpluymam of an endovascular aprtic stent 13rf~f"H ANTEM,
below the engim of the ronal arteras
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Discussion Case 3

Abdominal aortic aneurysm

Fig. 3 Angiographic image post deployment
of the endovascular aartic sten! grall
showing exclusion of the ameurysm by the
sten! graft

Fig. 3f A 3D reconstruchion of the abdominal
aorta fromr a CT angiogram ol the aora
ﬁ'.l.'.'uwlr.‘g gRdavascuar repair

(1} The abdominal aorta is
considered aneurysmal
over 3 cm in maximal
diameter and elective
surgery should be
considered in patients
with aneurysms over
5.5 cm n diamelter.

(2) Ultrasound is useful for
confirming the diagnosis
and follow up of the size
of abdominal aortic
aneurysms while CT is
the investigation of
choice for pre-operative/
pre-endovascular repair
assessment. CT is also the
investigation of choice for
suspected rupture/
ancurysm leakage in the
acute setting in the
haemodynamically siable
patient.

(3) Haemodynamically
unstable patients with
suspected ruptured aortic
aneurysm often go
straight to operating
theatre rather than waiting
for imaging,
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Discussion Case 4

Iliac artery stenosis

Mige arfery sfenosic {Fig. 4a)

- The patient’s [emoral pulses are
likely 10 be weak bilaterally, and the
patient may have risk factors such
as smoking, diabetes,
hyperlipidacmia. hypertension and a
family history of arenal disease,

- The common iliac arienies and the
right external iliac artery are
amenable to angioplasty and
stenting  (Fig. 4band c).

Discussion:

- Endovascular treatmient for stenstic
disease in the iliac segment is highly
suecesslul. and Uhe technical success
rate from angioplasty and stenting
in the iliac segment is around 95-99%,

= For iliac ocelustons of less than 5 em,
technical suceess with endovascular
treatment drops to 83%.

= For occlusions greater than 5 cm in
length, surgical bypass will be the
treatment of choice,

= The 3 and 3 year patency for iliac
stenoses angioplasty and stenting
are 66% and 74%, and 619 and 72%
respectively. The 3 year patency
for iliac ocelusion angioplasty and
stenting are (0% and 64% respectively,

- Enddovascular tremiment can be
repeated should patient again
become symplomatic and dovs not
preclude surgical bypass eptions,

« The possible complications from
pngioplasty and sweating inclede:
1. Major complications (4%6):

a. Diswal embolisation

b, Vessel rupture

¢. Acute occlusion al the siie of

angioplasty/stenting

. Damage 1o the femornl arery an
the anerial punciure site {0.3%)

3. Groin haematoma from the

puncture site [2-3%)
4. Urgent surgery [ 1-3%%).

(]

- 2 - i
Fig.4b Seif sxpanding mefallic slen(s farrows) deployed in botn
commen ilfae artaries and in the ight external liac arlery . Arowheads
identify the righl ureter following excretion of angiographic conirast

B e, T

Fig.4c Digifal subtraction angiogram following slenting of bzt
cammon iiac aderies and the ight oxternal ilac arary Showing good
technical resulls. Arowheads idenlify the rght ureter foligeang it
axcration of angicgraphic cantrast,
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Discussion Case 4

lliac artery stenosis

- MNote:

(1) Endovascular treatment of peripheral vascular disease involving the iliac
segment with angioplasty and stenting is highly successful, repeatable and
does not preclude surgical bypass options.

(2) Groin haematoma at the puncture site 1s the most common complication for
most angiographic procedures (2-3%).

{3) The overall major complication rate for angioplasty/stenting is around 4% with
a need for urgent surgery ol around 1-3%.
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Discussion Case 5

Occlusion of superficial femoral artery

Oocfusion of superficial femoral artery

(Fig. 3a)

- There 15 an occlusion in the disal nght
superficial femoral artery just above the
region of the adductor canal

- The patient is likely to have weak /
absent popliteal, dorsalis pedis and
posterior iibial pulses on the nght and
normal peripheral pulses on the lefi.

- The wrestment options include exercise
therapy, endovascular intervention and
surgical bypass.

Discussion:

- Conventional imaging of peripheral
vascular disease relied heavily on
digial subiraction angiography (DSA)
which has the disadvantape of being
invasive.

- Duplex Doppler ulirasound (Fig. 5b
and ¢} subsequently emerped 1o be the
widely used non-invasive imaging
maodality of the peripberal vascular tree.
Unforunately. ultrasound has the
disadvantage of being operator
dependent, time consuming and
imagmng of the iliac segments is ofien
suboptimal due 1o patient’s habitus or
bowel pas,

- Magnetic resonance angiography
(MRA]) is becoming the non-invasive
investigation of choice for peripheral
vascular disease. The entire arterial
tree from the iliac aneries 1o the fool
arterics can be assessed on this single
cxaminalion. Many studies have
shown excellent eormelation of MRA
(Fig. 5d) with DSA (Fig. 5¢), and in
many centres, D3A 15 reserved
for patients who require endovascular
inlervention.

- With the increasing use of mubtidetector
CT, CT angiography is also likely 1o
have a role in the assessment of
peripheral vascular disease, particularly
in patients in whom MEA is either
comraindicated or unavailable.

- The majority (75%) of paticnts with
clawdication have stable symptoms
Cly a minority of patients with limib
claudication would progress 1o

WP Rt A T e e
hawrn SN Rl

o By

T

. e

Fig.5b Groy-scale sonogram of the rght external iliac artery wih
calcified stharomalous plagues (arrows) casling acoustic shadows
irt the posterior wall of the arfery.

Fig.5c Colour Dogpler fow and speciral Doppler tracing of fios
through the nght exfarnal ifac arlory. '
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Occlusion of superficial

"Tf?-_-' :

=
o T

g o e |

d i E50 B e : L
Fiig. 5d, e, I Figure 5d and & shows the comalation befween the MRA image and the DSA image of the right
seuperficial famoral artery occlusion (arrows). Fig. Sf shows the DSA image of the nght superficial femoral artery
pros! angroplasly with restoration of low following a successiul procedurs

veritical limb ischaemia — rest pain, ulcers, gangrene and tissue loss, and betweon 2 and 5% would
jprogress 10 limb loss,

= In the absence of tissue loss, the deeision o perform endovascular intervention ar surgical bypass
vdepends on the severity of symptoms and limitaton of daily activitics, In general, shon stenoses
and shor ocelusions (<10 cm not invalving the popliveal arery) are amenable 1o treatment with
:angioplasty while longer ocelusions and diffuse femoropepliteal discase are better treated with
ssurgical bypass,

The technical success rate for angioplasty of stenotic lesions is around $0-95% while that for
wocelusions <10 cm i in the region of 60-80%, The long term .-cn:n:umll:u‘}' parlency rle of
sangioplasty for stenoses and occlusions ot 5 years are 68% and 35% respectively, with an overall
| paency rate of around 40% at 5 vears. Although this does not compare w ith the 3 vear patency
1ol femoropopliteal bypasses - femoropopliteal vein graft 80%, above-knee femoropopliteal
IPTFE graft 75% and below knee femoropopliteal PTFE graft 65% - angioplasty is less invasive
iand does not usually preclude surgical bypass oplions.
=" The use of stents in the fermoropopliteal segment is still 0 conteoversial 1ssue. While some
sstudies have shown increased immediate technical success and improved long term patency
tcompared with angioplasty, ethers have shown no significant dilterence in fong ferm patency,

Riole of imaging in paticnts with peripheral vascular disease
TThe main goals of imaging in peripheral vascular discase are as Tollows
Iy Assess severity of discase
a) Distribution of vessel invoelvement
b) Stenoses vs occlusions
¢) Distal run-off
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Discassion Case 5
Occlusion of superficial femoral artery

20 Assess suitability for intervention

1} Endovascular intervention

b Surpery
3} Improve procedun: planning

a) Anteprade vs retrograde punciure

Bl Angioplasty va stenting

¢) Transtuminal vs subimimal approach
4) Improve informed consent

a) Stemwsis v oeclssions

h) Chance of sucoess

) Distal run-off assessment which relanes to the chance of major complications from distal
embali

(1) Non-invasive methods including Duplex Doppler ultrasound and particularly |
MRA are increasingly replacing diagnostic DSA as the investigation of choice
for the assessment of peripheral vascular disease. CT angiography also has a
role Lo play in patients in whom MRA is either contraindicated or not available.

{2) Angioplasty is the main endovascular intervention option for stenotic and !
occlusive disease (<10 em) in the femoropopliteal segment. Although long term
patency 1s not as good as surgical bypass, angioplasty has the advantage ol

being less invasive, repeatable and does not usually preclude surgical bypass
options,
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Discussion Case 6

Dissecting abdominal aortic aneurysm

Dissecting abdoninal aortic anenrysm

{Fig. 6a)

- The image shows a Nap within the
abdominal aora, suggesting a
dissecting a0rlic aneurysm.

- ACT scan of the aorta from the level
of the aortic arch down to the level ol
the aortic bifurcation 1s indicated for
lunber evaluation.

Discussinm:

= Aoric dissection is coused by
spontancous separmtion of the intima
from the adventitia by blood gaiming
access inta the media of the aortic wall
and separating it in two. This can be the
result of degeneration of the media,
increase in haemodynamic forces
aceentuated by hypertension and stress
in the aortic wall as a result of
persistent aortic motion secondary (o
cardiac motion,

= The dissection may extend
proximally or distally, Proximal
extension may compromise the arch
vessels and the coronary anerics.

5 | R i .

% % ; ; Fig.6b Sagiffal reconsiruction from a 16 shice multidefector CT

Further proximal disscction can scanner shawing dissection of the abdominal aora. Nate the itimal

compromise the aortie root and also Rap (arrowheads) which contains displaced infernal calcification
saparaling the true and false lumen.

cause haemopericardium,

- Distal extension may compromise
the viseeral vessels, renal arteries
and even the lower limb arterics.

« Aortic dissection rarcly oceurs in
avelic ancurysms <35 ¢m in dinmeler
with a peak incideney in paticnts
around 60 years old.

= Predisposing factors inelude:
Hypertension
Trauma
Aontic valve discase

- poftic stenosis, bicuspid aortic
valve, prosthetic heart valves
Syndromes
- Marlan, Tumer, Ehlers-Danlos
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Discussion Case &

Dissecting abdominal aortic aneurysm

- The imaging modality of choice for
dissection 15 CT as it has high
sensitiviey (87-94%) and specificity
(92-100° %) for aortic dissection and is
readily available in most institutions
(Fig. B-i).

- The Stanford classification is the
most commanly used classification
[or aomic dissection because of il
simplicity. Stanford Type A proximal
dissections affect the sona proximal
10 the lelt subelavian snery and
usually require urgent surgical
management. Stanford Type B distal
dissections affect the aona disial 1o
the left subclavian anery and can
usually be manaped conservatively.

- Transoesophageal echocardiogram
and MRI (Fig. 69) have similar
sensitivities and specificities 1o CT
and may be used instead of CT or in
conjunciion with CT in some
centres. Aonography is seldom
performed for the diagnosis of
dissection these days. 1t may be
uscful fior showing the exact site of
entry of a dissection il endovascular
stenting were 10 be considered.

Role of imaging in aortic dissection

= Confirm the deagmosis

- Delineate the extent of the dissection,
particularly the relationship of the
dissection with the lefi subclavian
artery for the Stanford classification,

Fig.bc, d, e Axial CT of ihe same patient (Fig. Gh) af the leval of ik
coeliac axis, renal adedes and infrarenal aorta raspectively. The bnd
lumen {amows) sl supplies the cosliac axis and the renal amanss |
bul s diameler Is considerably compromised by tho false lumes
{arrowheads). The reduction in renal blaod flow led o detanoration
renal funclion in the palient
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Dissecting abdominal aortic aneurysmn

e G6f, g shows an oxi i 1 of the aorla exfending proximally from the aortic arch
al aorta. The : ) g o left common carolid arery (small

i nd rate the inlimal calcification displacement,

wmen (small open amow) whila the leff ranal




Discussion Case &

Dissecting abdominal aortic aneurysm

MNote:

H(h

{2

CT is the main imaging
modality for aortic
dissection. Ultrasound
may have a limited role
in imaging within the
abdomen.

The distinction between
Stanford Type A and

Type B dissection is key

0 management.
Dissection may extend
proximally or distally.
Occlusion of vessels
imvalved may occur and
cause complications
relating 1o the
corresponding vessel,

- . = : ;
Fig.6f Sagital oblique MR! showing a Slanford Type B dissechona =
the intimal flap (amowheads) involving the thoracic aorfa jus! distar iz
thie lelt subclavian artery (astensk)
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Discossion Case 7

Gastrointestinal bleeding

Gastroiniestiral Bleeding (Fig. Ta, b)

- In Figure Ta, on abnormal focal aren
of tracer accumulation appeared at 5
mvinutes afler injection ol the isotope
in the lower abdomen. likely 1o be n
the distal small bowel. Transition of
the isotope (o the large bowel 15 seen
on the 1.5 br delay sean (Fig. 7hb).

Idiscussion:
= Lipper Gl endoscopy and colonoscopy
are the most imporiant teols for the
investigation of gastrointestinal
bleeding and can detect up to 93% of
causes of chronic Gl bleeding, The
remaining 5% ol couses fall into the
category of bleeding from obscure
origin (negative upper and fower GE
endescopy), and the small bowel 15
usually the culpria.
- The amount of bleeding 15 ofien small
and these patiems wnd o presem
with chronic iron deficiency anaemias,
although occasionally the bleeding
may be more gevere, These patients
are best investigated when they are
actively bleeding with a Te-29m
labelled scan or with viseeral
angiography.
In vivo labelling Te-9%9m red coll scan
15 the most widely vsed. Labelled red
cell sean can detect bleeding rates as
Tow as 0.1 mlfmin and is a good
investigation when there is
intermittent blecding. However,
labelled red cell sean can only lecalise
the site af bleeding and does not
usually shed any highit on the
actiology of the bleeding lesion.
Visceral angiography on e other
hand is less sensitive (can detect
bleeding raes of at least (L5-1 ml
min} and invasive requiring femoral
arery punclure. Angiography can
localise the site of blecding in 50-72%
in patients with massive Gl hleeding,
but the yield drops o 25-50% in
patients without active blecding,

I

Fig.Tc Selective ané',nngram af the supenar mesantenc ey with a
focus afatrn:n?naf confrast extravasaion (indicative of active bleeding)
i the ascending colan (arrows).

Fig.Td Posi-embolisation image with cessation of confras!
axiravasanomn

153



Discussion Case 7

Gastrointestinal bleeding

Angrography can be used to diagnose Fig. Te, f Meckel's scan.

the nature of the bleeding lesions (e & . . .
angicdysplasia, tumowrs) and, in suitable - ‘ " *
cases, embolisation 1o stop biceding can ! is 4
be anempied at the same time.

- The main causes for bleeding from
obscure ongin are listed below, The
majonty occur in small intestine .‘ * ‘.-
distal to doodenal bulb and proximal - o= -~ &
1o ileocaccal valve: e oy .

= Angiodysplasia 70-807%% "
* Tumours 5-10%% o L 1 =
Others:

= Crohn's disease
« Meckel's diverticulum |- 2 -~ T
+ Zollimger-Ellison syndroms
* Infiections - - - o
* Dirugs o _ o 48 i e

Fig.Te Dynamic images with an abnornal focus of fracer aCcumisai

* Vasculitis seen in the fght iac fossa (arow) af 20 minwbes mirramng the hmng
= Radiation ententis of Iracer accumulation in the stomach (amowhead),

* Jejunal diverticulosis
= Pancreatic psewdocysts £

= Meckel™s diverticulum when . ‘
presenting with Gl bleeding, usually
conlains gastric mucosa and is I':‘
caused by persistence of the \
omphalomesenteric duct (also
kmowm as the vitelline duct) which =~
usually obliterates by week 5 of
gestation. The well known mile of -
2 applies: Anterier THr Postarior 1Hr
Occurs in 2% of the population
Around 2 inches (5 ¢m) in length
Located within 2 feet (0.6 m) of the
ibeal eaecal valve
Fatienis present usually befare the
ape of two

- A dedicated nuclear medicine
examination called the Meckel's
scan can be performed for the
detection of Meckel™s diventiculum
with an i.v. injection of Te-99m :
pertechnetate (which is excreted by = m:y::'"‘ L - L:‘"' L s
reaicoad cellt ol astinic miees: g.7f d scan laken al 1 hr with the Macke!'s divarficulam 332
The Meckel's dﬁ:'l'tuulum o 1 DNCHITRINIR TGN Noac inc it soco)
positive study would appear as a
focus of increased tracer
accumilation, usually around the
nght iliac fossa with the activity
mirroring that of gastnic mucosa
(Figure Te and [). Allematively,
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Gastrointestinal bleeding

a Meckel's diverticulum con be
diagnosed at angiography by
demonstiration of the vitello-intestinal
antery (Fig. 7g and h).

Role of imaging in gastrointestinal

hleeding

- Upper Gl endoscopy and
colonoscopy remain the first line
investigations for gastrointestinal
bleeding

- Imaging has a erucial role
particularly in the investipation of
small howel pathology and in
wentifying and possibly embolising
the source of bleeding in the acuie
siluation.

E (1) Inthe bleeding patient,

| labelled red cell scan is

| the most sensitive lesl

II for localising the site of

i bleeding (can detect

| bleeding at rates as low
as 0.1 ml/min).

(2) Angiography, although
less sensitive {can detect
bleeding rates at 0.5-1.0
ml/min), may shed light
on the cause of bleeding
and may facilitate

| embolisation at the site

of bleeding.

I pEm———mae

Fig. 7g, h Angiographic appearance of Meckel's diverticulum,

Fig.7g Sef&cr:m angmymm n.f' Hrr:r Suparior mmn!em: an
aemansicaling the persistence of a vitelio-infestingl artery wﬁmhs?
diagnostic of a Meckel's diverticulum (arrows) (Courtesy ol
Dr. James Jackson, Hammearsmlh Hospilal, Londoan, ULEL).

e

Fig.Th Super-selective angiogram of the vitello-intestinal
artery damonsiraling the Mackel's diverticulum (arrowheads)
{fﬁujﬁasy of Dr. James Jackson, Hammersmith Hospital, London,
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Discussion Case ¥

Renal artery stenosis

Renal arsery stenasis (Fig. 82, b) Fig.8c, d Duplex Doppler ulirascund of ihe renal arfery ol
transplant kidney,

- The right kidney is significantly
smaller than the lefl.

- There is ostial stenosis of the right
renall arlery.

Discussion:

- Renal artery stenosis is the most
common cause of secondary
hyperiension and is the cause of
hyperiension i up to 6% of
hypertensives. Renal arfery stenosis
should be suspected if 2 patient has:

- Hypenension refractory to
multiple drups ireaiment
(3 or more)

= Abnarmal renal function while
receiving ACE inhibitors " - = .

- Ape of onset of hypertension Fig.&c¢ Colour Doppler examination of the [.rr'x_r-ﬁ'_;;rrﬂf arfery
<30 or >50 showing furbulen! fow (arows)

- Hypentension previowsly well
controlled becoming difficult 1o
contral

- Imaging study, e.g. ultrasound
suggesting significant difference
in size of the kidneys

= A vaseular bruit over the
abdomien in the region of the renal
anecries

- Other vascular disease, e.p.
coronary arenal, cerebral
vascular and peripheral vascular
disease

. - . A . =

- Sudden onsel of pulmenary eedema

Fig.Bd Speciral Doppler assessment of the graft renal arlery revea
abnormally high peak sysfolic velocity of 450 cmis (=200 cm's o
laken as ﬁbﬂl.'.ﬂ'l"l!l” d.-ag.'msl'.'l: aff zfanoss af the _f}rﬂﬂ' renafl ariz=
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Discussion Case 8

Renal artery stenosis

- The conventional imaging modality Fig.Be, f CT angiography of the renal arteries.

of choice wsed 1o be Duplex Deppler r
ultrasound (Fig. 8e, d) - commonly
used parameters for diagnosing renal
artery stenosis include main renal
artery velocity of =200 cm/s,
acccleration time of > 70 ms, and
intrarenal tardus parvus wave fomm

- Ulrasouwnd, however, is operator
dependent, afTected by patient’s
body habitus and bowel gas, and is a
time consuming invesiigation,

- The above problems with ulirasound
can be overcome by both magnetic
resonance angiography (MRA) and
compuicd tomography angiography
(CTA). MRA and CTA have both
been shown to have good correlation
with digital subiraction angiography
lindings, and have both been adopted
by different institutions as the non-
invasive sercening modality of choice
for renal anery stenosis depending Fig.8e Volume rendered image of the renal arteries (arrows)
on local expertise and availabiliny. fram & normal subject

= MEA has the advantage of not using
ionising radiation, uses gadolinium
rather than iodinated contrast
{petentially nephrotoxic and has a
slightly higher incidence of
anaphylactic reactions) and is less
affected by calcification in vessels

- CTA (Fig. 8e, ). on the other hand,
is faster and more available in most
instifutions.

- Both techniques allow 30D
visualisation and simultancous
assessment of the kidneys,

- DSA is usually reserved for paticnis
in whom the diagnosis remains in
doubt afier the non-invasive tests or
for patients who are 1o receive
cndovascular intervention (Fig. 8g. h).

- The ultimate purpese for imaging
of the renal arteries is to identify
treatable disease for endovascular
inlervention or surgical
revasculansation.

Fig.8f Muthiplanar reconsiructed image on the normal renal arfenes
{arrows) from the same subject.
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Disewssion Case 8

Renal artery stenosis

= There are two main Iypes of remal Fig.8g, h Stenting of a native right renal artery.
anery stenosis: (i) atheromatous FREEE AT T B o T v
disease and (i1} bromuscular
dysplasia. Atheromatous disease tends
10 affeet older patients and the ostium
{ongm}) of the renal arteries. With the
advent of metallic stenis, technical
success of endovascular intervention
for remal artery s1enosis has incrcased
subsiamtially (M%), although
re-slenosis remains problematic
(rate of 15-20%%vear).

- Fibromuscular dysplasia, on the
other hand. tends to occur in younger
patients (children and young adults,
30-40) and mainly affects the mid
portion of renal arieries.

= Stenting can also be performed on
renal anerics from transplant
kidneys that are prone to develop
stenoaes around their anastomotic
sites (Fig. 8i. j).

Role of imaging in renal artery stenosis ] cH S s M I

- Comfirm the disgnosis of renal Flirg-_ﬂg Tight =00% Slanosis {naxt to the 25 m:ﬂlﬂm&f) al the st
artery stenosis, af the right renal arfery.

- Allow simullancous assessment of -

renal size, conical thickness,
function (by contrast exeretion) and
presence of other significant renal
lesions (e.g. tumours)
= Allow patient selection for
endovaseular intervention of surgery.
- Performed as pant of endovascular

inbervention,
Ly
.
4
L o ' i
Fig.8h Post-stenting image - note the marked improvemer: ;



Discussion Casc §

Renal artery stenosis

e Fig.Bi, j Stenting of two renal arferies from a transplant kidney,
| Note: :
L(n) Although the majority of
.f hyperiensive patients
| have primary
' hypertension (90-95%),

renal arterial stenosis is
the most common cause
of secondary
hypertension.

{2) Non-invasive techniques
for imaging the renal
arterics, in particular
MRA and CTA are
increasingly replacing
DSA for the assessment

i of renal arteries.

; (3) DSA tends to be reserved
for patients in whom
diagnostic doubts remain
after MRA or CTA, or be

performed as part of

renal artery endovascular
slenting.

Fig.8i Hymmmmmngumrmumnmm
of 850 pmold and =90% slenoses of bath the renal arfenies of his

f1 (amows), He was due fo be fransfarmed onto the dialysiz Izt
wo remal artery stenis wore insared will
(Fig. 8j) and the patiant’s crealining
course of 10 days and was discharged homea.




Discussion Casc 9

Ruptured hepatocellular carcinoma

Ruptured hepatocellular carcinoma Fig.9¢, d Embalisation of HCC.

anterially enhancing lesions are scen
in the right lobe of the liver. The
larper of the 1wo lesions shows central
lowe antenuation change likely to
represent central necrosis. A rim of
hyperdense material is scen in the |
subcapsular region overlying the right 1
lobe of the liver hikely to mepresent a
subcapsular hacmatoma, Further lower
attenuation free fAluid 15 also seen
around the upper abdomen. The
appearances are likely to represent : f
multifocal hepatocellular carcinoma o Sl o
with rupture of the larger of the two §
lestons and subcapsular hagmatoma, k
- Incidentally, a replaced right hepatic

artery — the riehi hepatic artery arisin Fig.8c Selective angiogram of the coeliac axis wilh demaonsiralon
fmmrthr.: suwﬂm mTicmcri-:r:nm' £ ofa hypervascular umour farrows) in the rght lobe of the tumows

{occurs in 25% of the population) — &5 : }'
seen .

Discussion:
= Hepatecellular carcinoma (HCC) is |
the most freguent primany viseeral l\
malignancy worldwide, and accounts
fior BO-90% of primary liver
malignancies.
- s incidence is higher (5.5-20%) in \
geographical regions where hepatitis
13 and hepatitis C are prevalent -
Southeast Asia, Japan, sub-Saharan
Africa, Greece, and Italy,
= HCC is highly associated with
cirrhosis, and between 60 and 90% of L S
HUCs arise from cirthotic livers, Boe ok & : of i
- HOC s a vaseular tumour and usually ﬁgwﬁa.-ﬁ'sz.»gEﬁﬁﬁﬂﬁgﬂﬂgﬁhﬂfﬂgﬁ;rm o
derives its blood supply from the

the right hepatic antery with a microcathelar and embofisation w
hepatic anery, and thus HCC polyvinyl alcohol parficles

classically shows early anterial phase
enhancement on CT.
« The majority of HCCs are mullilfocal
(65%), while the rest are
predominantly solitary (30%) with a
small proportion being infilirative {5%).
- Invasion of the poral vein is a
common finding (57%) and
caleification may be seen in a tenth of

HCCs.

{Fig. 93, b) r

= Al least one large and one small . *
( B e
— X

i \H = i 5 a
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Discussion Case 9

Ruptured hepatocellular carcinoma

« Extrahepatic spread is also common vie nodal spread and hacmatogenouws spread (tepically w lungs or adnenals)
- As HOC= are vascular tumours. and up 1o B% may present with spontancous mepture, cmbolisation of
the hepatic artery may be performed for treatment of HOC ruptare

Role of imaging in spontancous hepatocellular earcinoma rupture

- In the patient whao is stable hacmodynamically, CT has an important role in estahiishing the diagnosis
of a uptured HCC and for evaluating the extent ol intraperitoneal bleeding. While ulirasound may playv a
rale in diagnosis and follow up of HCC, its role is limited in the acule siuation of meplure,

- Angiography can be disgnostic and therapeutic, and cmbolisation has become an established
treatment option for ruptured HCC (Fig. e, d).

 Note:

E{Ij The most common aetiological factors for HCC are cirrhosis, chronic HBV and

| HCV infections.

i{?} HCC is a vascular tumour and vusually reccives its blood supply from the
hepatic artery.

| (3) In spontaneous rupture, CT is the imaging modality of cheice. Angiography

} can be diagnostic and therapeutic as embolisation has become an established

treatment option for ruptured HCC,
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Discussion Case 10

Deep vein thrombosis

Deep vein thrembosis (Fig. 10a. b) Fig.10c, d CT venogram (same patient as in Fig. 10a, &)
- Echogenic thrombi are seen on
both of these images dingnostic of
deep vein thrombosis in the Lefi
common lemoral vein and the lefi
popliteal vein
- The lefi deep vein thrombosis is likely
10 be caused by compression of
the liac veins from the known pelvic
malignancy. A contrast enhanced CT
venoeram (Fig. 10¢, d) of a magnetic
resonance venogram (WVIRV) (Fig. 10¢)
may be useful for funther assessment
of the ilize veins and IVC if they are not
sdeguaiely scen on ulirasound,

Fig.10¢ Axial sechion al the level of the fermnmaral veing showing nom-
opacificalion and oxpansion of the lofl comman femaral vemm (armows)
consistend with deep vein thrombasis

Fig.10d Extension of the thrombus inio the (VG with a filing defed
soen centrally within the IVC (arrows). Note also that thore 15 8
necrofic lymph node (arrowheads) with a low attenuation I-'E’"f"'i‘l
seen 1o the left of the aarta and the left ureter is dilalad (open Mo}
likoly from compression by the same pelvic mass which coused tha
degp whin thrombaosis
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Discussion Case 10

Deep vein thrombosis

Discussion:

- Deep vein thrombosis above the
knee joint is 3 common medical
emergency. Unless prompily
treated, it may cause pulmonary
embolism and become life
threatening 1o the patient,

- The more central the location of
the thrombus, the higher the risk
of pulmonary embolism (PE).

The assessment of the iliac veins
and IVC may be obscured by bowel
gas and hampered by patient’s body
habitus.

- ACT venogram can be performed,
with acquisition of the images
performed 3-4 minutes afler injection
of an i.v. contrast bolus.

Fig.10e Magnetic resonance venogram (MREV]

MRV of the lalt lower Iimb of anothar palen! presenitng with 3 M-'El'l'rng
of the lower limb. Nolice the long segmenl slenosis i the le
commuoan disc vein (arrows). This examination uliised a lechaique
called “time of fighl" where the property of flowing blood was used
fo creale contrast belweaen the vein and the surmownding Siruclures
that are stationary. No Ly conlfrast agemn! was necessany.
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Discussion Case 10

Deep vein thrombosis

Role of imaging in deep vein "

thrambosis

- Establish the diagnosis of deep vein
thrombaosis,

= Determine the upper extent of the
Thrombus.

- An IVC filier can be deployed below
the renal veins 1o reduce the sk of
pulmonary embalism (Fig. 106, g).
IVC filiers act predominantly by
fragmeniing large clois into smaller
ones rather than trapping them.

The main complication of IVC filter

deployment is thrembosis of the

IVC with extension to the renal veins,
= Imaging for pulmonary embolism.

Fig. 10f.g IVC filter deployment

Fig. 10f IVC cavogram done with a piglail
catheter inserled via the rght infernal jugedar
approach. This is done o dalerming the
pasition of the rendl veins,

Fig.10g Deployment of a ratrigvable (VC
filfer {arrows) below the fefl renal vein.

(1} Duplex Doppler ' f
ultrasound is the first
choice modality for the
investigation of deep
vein thrombosis.

(2) CT is useful for assessing

! the pelvic veins and IVC

l for thrombus extension.
It may also be possible to
assess the pelvis for

! masses at the same time.

! {3) The deployment of an

i IVC filter can reduce the

|

|

|

risk of pulmonary
embolism and is
particularly useful in
patients in whom
anticoagulation is
contraindicated or when
the risk of pulmonary
embolus is high.

N —— b ] .
1 For "
= A e

i
i
|
|
i
?
|
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Discussion Case 11

Superior vena cava obstruction/syndrome

Superior vera cava ebsirnction’
syandremme (Frig. Hla-c)

- ‘

- Fig. 1a shows a large soft tissue moss
encasing the superior vena cava and
narrowing i1s lumen, The mass abuts
the ascending and descending aorta
and also encases the earina. An area
of consolidation is scen peripherally
in the right hemithorx,

= O the coronal obligue multiplanar
reconstruction in Fig. 11h and the
volume rendered reconstruction in
Fig. 1le¢, the encasement of the 3VC
by the mass can be belier approciated
The features are consistent with SV
obstruection (SVOCO) or SV syadrome
caused by a malignant tumour -
bronchogenic carcimoma is the most
likely,

Discussion:

- Malignancies are the most common
cause of superior vena cava syndrome,
accounting for 8-90% of cases -
bronchopenic carcimoma (=509 ) amd
lymphoma are the most common
TUAORITS,

- Bemign cawses include central venows
cathcters and pacing wires {recounting
for around a quarier of all henign
canses), coniral venous stemosis m
renal haemodinlysis patients,
granulomatous medinstinius imdection,

substernal goitre, ascending noric
anewrysm and constrietive pericanditis

Fig. 11d, e, f, g, b SVC stentin » =
Fig.11d A n!?aan:a{jrnr:,-sr.s ,r}.,?.'mnr with e ]
superior wvena caval obsiruction due fo
muliple central vertous catheler mnseron.
Alelt intermal juguilar cathetar i5 Se0n i Sl e
vith the Hp in the leflt brochiocephalic vein :
The right internad juguiar vein was punciured —_— _"";:1-_
and a vanogram was pedormed conlfirming e W
complade SVCO (arrows), _ N

Fig.11e Venogram performed alter a
hydrophitic guidewire [arrows) was passed
threugh the site of ohsirciion in the SVC
and manipulated past the right atrium info
the IVC,
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“‘i"'fu‘\i'”” Case 11

Superior veng cava obstruction/syndrome

- The treatment for malignamt SVCO
tends 1@ be palliative a5 by this stage
the wmour would usually be inoperable.
Aparnt from lymphoma which may have
dramakic response to chematherapy,
radiotherapy &nd SVC sienting are
the two main Uealment options for
other malignant Wwraours,

- SVC stenting provides near immediate
reliel from symploms,

- SV stenting can also be used in
selective cases on benign SVCO,

- One of the most common uses is in
venous slenosis in haemodialysis
patients caused by intimal hyperplasia
(Fig. 11d-h).

Hole of imaging in superior vena cava

abstruction/syndrome

- Establish the diagnosis and
differentiate between benign and
malignant causes

- Assess the seventy of the obstruction
- narrowing vs complete obstruction

- Assess for suitability for SVC stenting

- Assess and follow up of reatment
response

Fig.11f Deploymant of the self axpandin
SVC steni {arrcws) across the sita of 5 I.fl‘:iDgl
Tha steni was expanded lo its infended size
{16 mm diameler) with an angioplasty batoon
{Fig. 11g).
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| Discussion Case 11

Superior vena cava obstruction/syndrome

(1) Malignant tumours arc

| the most common causc
of superior vena cava
obstruction/syndrome,

{2} CT of the thorax is the
investigation of choice.

(3} SVC stenting is an

important treatment
option for SVC
obstruction/syndrome,
especially as relief from
symploms is more
immediate than after
radiotherapy or

chemotherapy.
"'.'. ¥, - o 3 R e
Fig.11h Posl-slgnting venogram performed from the nght intemal
Jugular vein showing freg flow of contrast through the SVC
into the nght atrmium
—
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4 48 y0arcid M, with good pasi health, complatned of lethargy, polvdipsia and polyiria for 3 mong,
Physical r.r:m;,-,m“'_mr -...i: unremarkable aside frome miuscle Inpotonia and bone 1endermess Laboraiae,
I ESHgI reyveated hypercalcasniies amd hypophosphatacmia, Alkaline phosphatase and pearathymig
hormone levely Were elevated Hyperparatiroidisn was suspected and radiographs of the hands ang
the skl were P""ﬁlﬂﬂﬂf frf_l.f |I”-."|| ol

(Quesiions
(1) What "h“nm:a'liui..-s do you see on these radiographs ¥
Frontal view of hand; Generalized 1.'l=-li.'ﬂlpl.'lli3
Cortical bone lunngling
Subperinsteal bone resorplion
Moutled calvarium (sali and pepper skull)
Blurred inner and outer tables

Well-defined Tueem lesion in the parietal bone
(2 What 15 the dispnosie ?

Lateral skull vijey:

4170

Fig.1a Frontal view of he
hand shows gengrahred
asteopena and contical
thimming.

Fig.1b Magnified viewd!
the third middie phatany
shows a lace-like conter
due to bone resarplon
and enfargement of e
Haversian canals (larer
soan as he aumeous Tzl
in the cortex, [arrows]
Thare is 5o subpenasies
bare resorplion
(arrowheads).

Fig.1e Laleral view of the
skull shows blurring of inner
and outer [ables of the skl
(normally of distinel borders).
There is alse a generalized
motiied appearance which is
due lo widespread granular
bone resamtion. This is
termind & sall and pepper
shull. There is a woll-defined
tucant lysion in the parietal
bone indicating a Brown
lemour (armows)




M 67-year-old woman with no known primary malignancy, complained of gemeralized bone pain for 3
maronifis. She appeared pale on physical examination with tenderness on deep palpation aver the flumbar
sipime. Examination of other systems weas unremarkable, Labaratory invesiigations revealed nermochronmic
mermocylic anaemia and raised ESR. Serum elecirophoresis demonsirated the presence af abnormal
Md-paraprotein. In view of the faboratery results, a biood dyserasia was suspected and radiographs of the
shkull, ribs and femur were pcffc}rmr:d (Fig. 2a-c).

(Duestions

(1) What abnormalities do you see on these selected radiographs 7
Skull: Multiple well-defined lucent lesions afTecting the cranial vault
Ribs : Osteopenia and nb fractures
Femur : Osteopenia, cortical thickening and focal cortical lucencies

(22) What is the di o

Fig.2a Lateral view of the skull shows muitiple small
punched-oul (well-delined) lucant lesions (arrowheads).

Fig.2b Obligue view of right lower ribs shows generalized
osteopenia and rib fraclures (amows)

Fig.2c Lateral view of the proximal right fermur shows
neralized osleopenia with funneling farmowheads).
ore discrele lesions are also swﬁ Frows)
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B et B0 s O )

A db-year-old man presented vwith insidions onser Fight knee pain which progressively deterioraicd
over @ four week  period. He had o fow grade fever for ihe pasd 3 davs, There was no recerl hiskn
af irauma. On examination, the kee was swollen with local crythen, tenderness and Timitea rosge
af movement, Labaraiony investigations revealed lewcocrtosis and a raised ESR. An infection va
suspecied and rediographs of the right knee (Fig.3a, B) were performed, followed by an ultrasond o
the right knee (Fig. 3c).

Questions
(1) What abaormalities do vou see on imaging ?
Radiographs: Fullness of the suprapatellar pouch (arrowheads)
Osteapenia on both sides of the knee joind
Marginal bone erosion ot medial tibinl condyle (arrow)
(2} Abnormal: longitudinal view of the suprapatellar pouch
Joint effasion (asterisk)
Thickening of the synovium {between crosses)
(3} What is the diagnosis 7

Fig.3a Latersl &
of the knea ot
shows fulness &
suprapalelir pout
farrowheads). T
may ha M e
joint affusion sk
synovial thickeang

Fig. 3 Franfal v
of the knee.
mild pe:

osteopenia. Thes
vmu-ﬂpgﬂﬂ?‘?“
i

clive o
giﬂw'.ll_wi'hﬁ'“m"

- Fig.3e Longiludingl sonegran ‘“:,w

P Wes  supropateilar pouch. Black SR
~u Indicale the antevior coneX of | namaly

fernur. There is increased -""""}LM

& thin film) withir the supra-Pa

pouch (asterisk). There is STV

synovial thickening as marked &

ErosEeg,
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Case 4

A _]g-.)ﬂ,.r.m',;f MCHFICRR -.’-::-f-'rp.r(-'fflq."-'-" .-rlr' m;.-.'.'.-_r:j'q_- Joint _|'_|.;r|'.|.' ﬁ:." six menths, mosd .H'n.'n:.l:'n'}' r.l_{."n:'l.'“n’lg rhe
small joints of botlh hands. There war miorning stiffiress which improved with movemenr. Physical
eraminalion showed swelling of both wrisizs assoctated with decreased range of movesrent. Laboratoery
investigations revealed raised ESR. White cell count was not elevated, In view of the padients istary,
radiographs of botl ancls aned wrisis were performed (Fig. 4a)

(uestions
{1} What abnormalities do you see on this rmdiograph
Overall:  Bilateral symmetrical distribution of discase
Wrists:  Loss of joint space most markedly affecting the radiocarpal joint
Erosion ol the carpal bones and distal radial articular surface
Hands: Periarticulor osieopenia
Loss of joint space in some of the metacarpophalangeal (MCP) joints
Sofi tissue swelling around the third proximal interphatangeal (FIF) joints
Loss of joint space of the thied PIP joints and marginal crosions

(2} What is the diagnosis 7

Fig.4a Fronfal view shows pedarticilar oslecpania and soft issie swalling especially af the proxmal infermhalangea
jointz, There is loss of joinl space with enosions (arcwheads) which is most marked in the carpus, aspacialy he
radiocanpal arffculation.
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the right Imee {Fig. 3c).

Questions _ S
(1} What abnommalities do you sce on imaging
Radiographs: Fullness of the suprapatellar pouch (arrowheads)
Dsteopenia on both sides of the knee joint
Marginal bone ercsion at medial tibial condyle {arrow)
(2) Abnormal: longiludinal view of the suprapatellar pouch :
Joint effasion (asterisk)
Thickening of the synovium (between crosses)
(3) What is the diapnosis 7

A 46-year-old man presented witl insidious ansel right ':‘""’*' F:”; :I"'""I‘f""‘?;"jﬁ'ﬂ?h‘.n'a' vely deterioraged
over ﬁﬁﬂ'nr week period. He hod a low Smd"ﬁﬂw ."rbr i it F a“l:s ;Lm Was no recen
of tranma, On examinajion, the kuee was swollen with local ‘5'”' temad, ‘-."_' crmess and limiy
of movemeni, Laboralory imvesiigations revealed leucocyiosis and a raised ESR,
s.um.wcd amd radiographs of the right knee (Fig.3a, b were performed, followed by gy ultrasound of

I history

ed range
An infection was

CAOSE0E,
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Fig.3e Longiudinal son
suprapalailar pouch. Bl
indicate the anterior corfex of ihe gl
famur. Thare is increased Musd fnomaty
a thin fim) within the supra-patedar
pouch (asterisk). There [s sovamn
synovial thickening as marked by tha

Fig.3a Lateral view
of the knésa joant
shows fuliness of Be
suprapalelar pooch
(arrowhaads). Ths
may ba due o s
Joinf effusion andor
synovial thickenng.
Fig. 3b Fronis view
of the knee shows
mitd priicLia
osteopania. This
would suggest
hyperagmis sound
the joint and 58
Non-Spaciic miEsr

o of the
tibiral condyle (Sros
This is anirm'i?D'

f active synoval
gcﬁfmﬁn?mmﬂm

ram of e
AFTOWS

s 3 e




Case 4

A 38-year-ofd woman complained of multiple foin pair for six somths, most severely affeciing the
small Joints U_.r‘ borh hands, There was morning seiffeess which improved with movement, Phvsical
eramination showed .sl.l.'r_"f.rurg r_:__."'fla.rulr writiy astocioied with decreaved Ferge r.!'|‘r.'H|'.lI'|,'.'I.'|:'.'.'f .r__r:.l'.l(:lrr.ln'{,rr_v
rrJ1'|,-’.1‘u-5"':Hff}.H.5‘ r‘r_"l.'umrn;'d rru.ﬂ_'.;f .r,sﬂ |l".l'.ur|_' f_'g"|r|r SOl Wias Hol L'J':'l':al';'g.f i 5'r.-|,"|I. t.lJr e Ir.l'u.'!n:'.'rr'\ }u.-:rm-_-.-_
radiographs of botl hancds and wrists were performed (Fig. de).

Questions
(1) What abnormalities do you sec on this mdiograph 7
Overall: Bilateral symmetnical distribution of disease
Wrists:  Loss of joint space most markedly affecting the radiocarpal joint
Erosion of the carpal bones and distal radial articular surface
Hands:  Periarticular osteopenia
Loss of joint space in some of the metacarpophalangeal (MCP) joints
Soft tissue swelling around the third proximal interphalangeal (P1P) joints
Loss of joint space of the third PIP joints and marginal erosions

(2) What i5 the diagnosis ¥

AVLITIHSOTINISNIN

Fig.4a Fronial viaw shows perarticular ostecpenia and soft lissue sweilling especially ai the proximal inlerphalangeal
joints. Theve is loss of joinl space with arosions (arrowhaeods) which is most marked in the carpus, aspecially the
radiocarpal articulation.

173



VLI TINSOTNOS NIA RN

A Glyear-oid relired constriction site worker .-_'.;}\.rnp.l'a.'m-'d ﬂ_,l'- right knee pain for | year The pain .
aggravated By novement, There was o associaled morning stiffress. Physical examination T,:m_;
mild varus deformiry of the knee with reduced range af movement. Local tenderness was t-.l.h_.:r
over the I"r""--"-"rrﬂl-_.'-:'.'H!r space and crepiius _II':.".I'I ulr_rarrf.l'{'ﬂ'r'.lﬂ andd cxtension af the right knee. 'r-“h':"’d.'-'-r:
irvesiiganons were normal, Fromial and laieral radiographs of bree were performed (Fig. 5a, b)

uestions

{1} What abnormalities do vou se¢ on these radiographs ?
Frontal view: Luoss of joint space {warse in medial tibiofemaoral compartment]
Subchondmal sclerosis

Marginal ostecophytes
Intra-anicular bodies superimposed over lateral tibial condyle
Loss of joint space, subchondral selerosis best seen at dorsal surface of the patella

Intra-anticular bodies form a chain behind the lateral tibial condvle
(2} What 15 the divemosis 7

Lateral view:

e sl boss of fofnl space,
Erew) and misginsd Gstocphytes

viewe of the knea shows |

n i ; i iy Celadpindes and SubCnona
Fui e medipl hbis-  of the patelicfermoral joinl (open amov), T
) g e oosiliod ifigd bo Y the popideal |
. iy - iy =l e -
=y o L v within I a=rG
ctdposching prod ool G
(arrawheads) and in TR [
PR, M FFERERFELEV T
Loy
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yestions
(1) What abnormalities do you see on these radiographs 7
Pelvis: Ankylosis of both sacro-iliac joints

Partial ankylosis of the pubic symphysis

Loss of joint space, erosions and secondary sclerosis of the right hip

Lumbar spine: Squaring of veriebral bodies
Syadesmophyte formation
Ankylosis of intervertcbral facet joints

Ossification of interspinous and supraspinous ligaments

(2) What iz the diagnosis ?

_;3__1-¢-rr.r-on":.l' man with good past health complained of insidions onsel of low back pain and stiffness
ey year, particularly in the morning. Physical examination showed restricted range of movenenr
A [jumbar spine and local tenderness was elicited over both sacro-iliac regions. Examimation of eves
n-l.'ql'!hrt'l"lr evidence of bilateral wveitis. Laboraiory investigations were unremarkable apart from raiced
SR level. In view af the symptoms, radiographs of the lumbar spine and pelvis were performed

Wig.6a Frontal view of the pelvis shows ankylosis of the sacro-iiac
!}';;"fs (open arrows). There are also erosive changes and loss of joint
i %'-";!""gﬂl‘-’ﬁﬂI pubic symphysis (amows) indicating symphysitis. There
it of joint space in the rght hip feint (arrow heads). This loss of
g Space involves the whaole joit (as opposed fo the supemiateral
- “ghl-bea area in ostecarthrosis). There are also subchondral
cat8 {licant foci) sclerosis and marginal osteophytosis related fo
““fondary degenerativa changes. in the dght hip joint.

fﬁ'u Lateral view of the lumbosacral spine shows thin assification
W . dMenar aspact of the intervertebral discs and the antenor
iz dludinal ligament {arrowheads). The vertebrae are square
cangows] in outline (‘square vertebrae’) and the facet joints are
¥iogsed (apan amows)

AVLITIMSOTNISNIN
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A 33-vear-old woman with a known histery of susiomic Iupus ervthematosns was treated with aral
Eorticomtingids for 2 vears. She has been suffering progressive frip pain _for the past 3 monhs There
was mo fever or history of tranme. Plysical exantination showed decreased range of movemen in fefr
hip and slight limb shortening. Loacal tenderness wes elicited aver bath J'r.:lra,-r_ Lﬂﬁe}!‘t-’l‘orﬁl' investigarions

J.lnfr;.;.l'.urg ESR amd WO were nmremarkable. fn view I:!.r the .'|"|'r.l:'|f}.f-ﬂ'.l':'r.'¢ & J"ﬂ:.fiug.r;;ﬂ.l’; C,I_.f- e .I'-""II"'-'-‘ Wil
J‘Jw_',l'iu'nn'n:fffr_\:_.{. Fal

Cuestions
{1y What abnormalities do you see on this radiograph ?

Mixed sclerosis and lucencies of the superior part of the femoral heads (worse on the lef)
Flatnening of the femoral heads
Superolateral subluxation of the lefl femoral head

(2) Whal is the dizgnosis 7

Fig.Ta Fronlal view of the pelvis showin

afvis showing abnomalities in bolh femaral heads. On the right the lemoral heed &
flattened and there is sclerosis within the femoral head, On the Jeft. the Mattaring (with hgﬁi’. lozss) is worse and 14
femoral head is subluxed supamoay and lataraly.
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Case 8

A diflyear-ofd man, a heavy drinker for 30 vears, complaing of severe pain over the right big foe for 2 deavs
Simifar attacks of pain have ocourred intermittently over the pasi 10 vears, Phvsical examination showed g
her, reel and swollen J'.'|'L'|"f.'|"|:Ji'.\'r:--,l'.r.l'.'ﬂnrn:.-rrg:-'n!)-r.lm'n' af fhe big roe with marked frenderness. Hard subcnraneons
whitish masses were also nored in this area. A radiograpir of his foot wes perfarmed (Fig, Sal.

Questions
{1) What abnormalities do vou see on (his radiograph 7
Sofl tissue swelling over the medial aspect of the first metaarse-phalangeal (MTP) joint
Bony defect in distal metatarsal head
Loss af joint space of the first MTP joint
Lateral subluxation of the first proximal phalanx
(2) What is the diagnosiz 7

=
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:':9..83_ Frontal view af the first MTP joint shows a large soft tissue 315«%‘-»9 {arrowheads) wilh some calcification
—rdicaling a lophus. Thar (s adiacent bone erosion and loss of foint space (open armow).
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Case 9

A 13-vear-old boy complained of malaise, weight loss and a progressive painful swelling over the disial
feft thigh for 3 monihs, There was po fever or history af recent tranmia. Plivsical examination shewed Rard
mass over the disial thigh with mild localized tenderness. The lgft knee was unremarkable, Labararon
imvestigations revealid refsed ESR and mormal WCC. In view of the Ristory, radiographis af the disial femur
were performed (Fig. %a, b .

QIJ calions
(1) What abnormalities do you see on this radiograph 7
A mixed osteolytic and sclerotie lesion with ill-defined margins
Cortical thinming and dismoption
Spiculated new bone formation
Owverlying soft tissue mass

(2) What is the diagnosis 7

Fig.9b Lateral radiograph shows the marging of ihs |
lesion (amowheads) slightly belter

Fig.%a Fronlal radiograph of the distal left femur shows |
&8 mixed sclerolic and lWic lesion in the metaphyseal
region. The marging (black arrowheads) of this lesion are
-ghefined, especially the proximal bordar wiich shows a [
wide rone of lransition, There is thinning of the medial
corfex due o fumaur infilfradion (white arowhead]. The
penalration of tumour through the cortex hag reswlied in
spicwlated new bone formaban (arrows) and & soff Uissue
mass (open arrows). The perpendiculany crentated '
(wath respect fo the corical surface) periosieal new bang
farmalion is considerad o represant & fast expandimg
lesion (Rl enough time for sufficient calcilicalion’
ossdficalon fo astabish a horfzontal fayer).
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A 13-year-old bov complained of malaise, weight loss and a progressively painful swelling over the right
ankle for 3 months, There was a listory of recent trauma,. Plysical examination showed swelling over
the malfeclus with mild localized tenderness.  The opposite ankle foinr was unremarkable, Laboratery
imvesfigations revealed ralsed ESR and wornal WOC, Tn view of the history, radiographs of the distal fibnla

erined tibic were performed,

Questions
(1) What abnormalities do you sce on this radiograph (Fig. 10a) 7
= An ill-defined area of lucency with a math-eaten pattem of bone destruction and cortical
disruption.
= Mo obvious (racture scen
(23 What is the diagnosis?

H"J'g-_m., Frontal radiograph of the distal tibia and fbula shows a mixed lytic and sclerolic lesion in the distal fbular
Meladiaphysis. The corfex s thinned (amow) and the proximal border of the Jesion is dificull fo define (e wds
200 of transilion).

o S
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A 63-vear-old man, with known history of carcinoma of lung. complained of generalizod bone pain fir 3
months. The pain was dull in nature H‘?frﬂwgm-"-".‘"’u"ﬂ'”msm’f'i':"'ﬁ F'r’."-"'i'-f“'f"lr*-'-'fﬂ'l'l‘fr'!:'-t-ln'l'u.ll.t.l’;rn-r.;{,m.mkm.;. -
over the lefi sided ribs. lower thoracic spriree aned fefi iliac bone. i view of the histary and H“'d!_,i':l'-lf-i:‘nu.".r.-
of symptons, e bone sean was performed (Fig. Ha). i
Questions

(13 What abnormalitics do you see on this bone scan ?

- Multiple foci of increased iracer uptake mamly in the axial skeleton (spine, pelvis and nibs)

- Lesions also seen in the appendicular skeleton, right femoral shafl and left femoral head and neck
(2} What is the dhagnosis 7

Fig.11a Whole body bone scan of this patient demonstrales mutpe i
foci of increased radionuclide uplake (hol spols), especially in the 214 l
skeleton (spine, ribs and pelvis), The appendicular skelalon is &%

imvodvnd, mas! nolably in the right femoral shaft {arrow) and around b=
left hig joint farrowheads).
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A M-vear-ofd man with a hictory of Hoemophilia A, presemts with a poinfiel left koee swelling.
Fromal and lateral radiographs were pecformed (8. 1 2a aud b

Questions
(1) What abnonmalities do you sce on these radiographs 7
Frontal view: Loss of joint space capecially in the medial tibiofemorsl companment
Subchondral cortical bone iregularities and sclerosis
Enlarged intercondylar groove
Perianticular osteopenia
Lateral view: The joint capsule is distended as indicated by bulging of the suprapatellar pouch
and popliteal fullness.
There is alzo a subtle increase in density of the entire joint space
The extent of subchondral cortical bone irregularity 15 more clearly scen, and
also involves the patella aside from both femoral and both tibial condyles.
(2) What iz the diagnosis ?

Fig.12a Frontal view of the laft knee showing foss Fig.12b Lateral view of the left knee shows a distended

of joint space, worse in the medial tiblofemoral  joint as indicated by the bulging suprapateliar pouch and the

Compartment. There are multiple subchondral cortical  popiiteal fullness famowheads). Thene is also a sublle diffuse
v imegulanities with underlying sclerosis (armaws). increase in densily of the joint capsule due lo deposition
@ intercondylar groove 15 markedly anlarged of iron. On the fatéral view, the front to back extent of

[drowheads) s a result of bone erosion by pannus.  subchondral cortical bone imegulanty is more clearly Sean.
hra is peniarficular osteopenia (8 pafient of this  This invalves the patalla (amow) aside fram both femoral

390 should normally have thicker corfices and more  and tibial condyles.

Yenze rrabscwas),
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46 1I“r,,:rr*—m’n‘ wonnantt ewly diagnosed with disseminared carcimgme af breast, complained of o insidig,
: ot ‘,Ir‘.l'm-rrr\-rhmwu' spine pain for one menih and recent weakness af both legs. The pain rodiare
U piumbilical region. There was wo fever ar recent travma, Plvsico/ examin

the p !

arton showed fendemgy
e JOVET thoracie verlebrae, There was decreased musele power in both lower Mubs aned semon

deficit 1 the T9 and THY dernaronres. Both aikle amd knee jerks were brisk, Laboraion: investigating

were gnrctiarkable. Rediegraphs of the tharacolumbar spine were performed {(Fig. | S amd .

Questions .
(1) What abnomialitics do you see on these radiographs
poteral: Mild wedging of the T10 vertebral body
Selerosis of T10 vertebral body
Frontal: Sclerosis of TI0 lefi pedicle
Lefl paraspinal sofl tissue bulge at the T1O level and reduced vertebral height
M8, Intervenebral dise space is preserved
(25 What is the diapnosis 7

Fig.15a Lateral view of thoracolumbar spine shows
wadging of ihe body of T10. There is no destruclion of
the gnidpiaies. The vertebral body, aspecially ils postero-
infarier aspect, is sclarolic compared to the adjacant
varnabra.

Fi

di

9.15b Frontal view of the rn:rﬂsnar;m;g tawal shosd
Gcredsed h HNTE T
disc sm,_-_,ﬁ:"“_i'ru of the T10 vertebral body. Thea -"'F:;

¢ pedic
scloratic gy ore, well preserved. The ol pedick® &

10! well dafingd farrowhead). Ther®
:Lij;g;rg:dw of the paravertebral Sofl tissue (aTe*
Process U Paravenebral gxlansion of the pathalod

1

i
E



- pcir-olel marital worker complained of severe low back pain radiating 1o lefi buttock and leg
-1l after lifiing a freeny abject. Plyvsical exanunation showed localized tenderness at imbosacral
=osn with limited fexion amd exiension, No abnormal decroase in musele poier or sensafion weas
yonistreted. No fractures were seen on radiographs of the lembosacral spine or pelvis. An MRI of
Jimhosecral spive was performed for further evaluation, :

=sations

What abnormalities do you see on these sagiital and axial MRI images (Fig. 16a, b and ¢) 7

Sagiual image: Loss of lumbar lordosis

Disc desiceation ol lower lumbar levels (L34, L4535, L3/SH

Corresponding loss of disc height
Posterior dise protrusion
Compression on caude equing

Partial eMacement of the left neural exit foramen
#Axial image:  Central, paracentral, left paraforaminal and lateral dise protrusion

Left multifidus muscle arophy
TWhat is the dingnosis ?

Fig.16a Madian sagittal T2W MRI image
of the lumbar sping shows sfraighlening
of the normal lumbar lordosis suggesling
muscle spasm (from pain). The lower threa
discs (L3M, L4/5 and L&/S1) demonstrale
the lypical findings of degeneration: disc
desiccation (decreased signal = decreased
fuid contant): possible claft of gas (arrow];
foss of disc height (due fo loss of nucleus
pulposis from desicealion andfor prolapse);
posierior dise prolrusion (opan amowheads)
which compress the cauda equina. Node that
the spinal cord (arowhead) ends af the L1/2
Javal in this patient (wiich is the usual level for
most). There is alsa signal change (termed
Madic change) in the bone marrow adjacent
to the endplatas (open amows) believed fo be
a response fo altered sfress as a resull of disc
degeneralion,

Fig.16b Left lateral sagittal T2W MRI image
of the lumbar spine shows parital afacement
aof the left L4 and LS nerve ool exil foramina
a5 a rasull of the paraforaminal disc profruson
(amowheads). This impingament may cause
nerve rool spmplams. Modic changes aré
prasent (amows)

Fig.16c Axial T2W MRI image al the
L5/51 lavel. There is posterior central
{opan arrowhead), bilateral paraceniral
{arrowheads}, laft paraforaminal (arrow]
and faft lateral jopen amrow) disc profusian.
Thara is significan! canal sfenosis and the
cawda equina is compressed (curved arrow).
Thare is parial fally replacement of the left

multifidizs muscle (gstensk) as a resull of the
‘dananvalion”,
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Discussion Case 1

Hyperparathyroidism

Hyperparathyroidism (Fig. 12-¢)

Discussion:

This is a disease due 1o over-activity of

the parathyroid gland. It may be: primary,

due 1o a parathyroid adenoma; secondary,

due 1o chronic renal disease leading 10

foss of caleium and phosphorus: tediary,

parathyraid plands acting independent
of calcium homeostasis afler prolonged
secondary hyperparathyroid izm

Increased parathormone (FTH) resulis in

increased osteoclast sctvity, leading 10

increased bone resorpiion and increascd

serum caleium levels, The radiographic
findings reflect some of the pathology,
ineluding:

- Subperiosteal outer cortical bone
FCSOMPLION - MOSL Promanent in
middle phalanx of 2* and 3" fingers
(Fig. 1a)

- Cortical wnncling - bony resorption
within Haversian canals of conex.

- Lace-like appearance of bone conex
dug 1o a comiination of the above
signs (Fig. la, band d)

- Apparent joint-space widening due 10
bone resorplion

- Brown tumour (osieoclasioma) -
well-defined cystic besion in affecied
bone, representing a focal mass of
osteoclsts and Abrous hissue (Fig. le)
Commaonly in skull, femur and pelvis,

Fig.1d Fronial view of a fool showing similar changes [0 1o s
in the hands with lace-dke corter and bomne resorphon
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Bse
IParqhyroidism

—rafiC ;
ey Cractyres as a result of

G Fig.1e Bum_a scanaf 3
=11 AHLLE | hﬁ:m:s {Fig. le. ) ditfarent palien! shows

eV oy : ed fracer uptake in
. 17 . - Mmcreas FACE, Ll'p
=5 Y Sey e caleification -

: both sacral alae and the
miEM Serun catcium levels : sacral body forms an H'
"”"L“_Ic.mﬂxis - ealcification - ﬁ:@:;;ﬂzui:ﬁrg '}{fglrfaa'
c.c:lfl”n__r_-_‘_-,, sign and signifies sacral

=it My chow g "superscan’ y ;:I;%;Tigmf

=N wherg there is difluse merease
= M the epipe sheleton due 1o
= bone “'-"';i'-"';_'r'-

i c i ‘ a fracture of the rght
Fig Af CT of the palvis (bong window] shows @ e i
sagraﬂ ala {arrow), The undedying bongs are osteopamnc This is 8
camman site for insulficiancy fracturas.
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Discussion Case 1

Hyperparathyroidism

Parathyroeid adenoma is the underlying
cause in majority {~80-80%) of cases
(Fig. Th}. Other less common causcs
include parathyroid hyperplasia and
parathyrond carcinoma.

Ultrasound of neck is sensitive in
detecting parathyroid and helps the
surgeon 1o accurately localize the
leston before surgery, I an ultrasound
cannol detect a parathyroid desion in
a patient with biochemical evidence
ol hyperparathyroidism, radionuclide
MIBI scan should be used 10 deteer a
hyperfunctioning adenoma.

Role of imaging in paticnts with

hyperparathyroidism
Demonstrate bone and soft ssue
changes radiographically as a
baseline for menitoring progress

= Demonstrate complications sueh as
Brown tumours or insuMicicncy
lractures

= Identify/localize a parathyrord
adenoma

(1) Hyperparathyroidism is
a chinical diagnosis,
based on biochemical
tests.

Subperiosteal, outer

cortical and peri-

articular bony resorption
are characternistic
radiograph findings,
most commonly
demonstrated on plain
radiograph of hands.

{3) Ultrasound neck or
radionuclide MIBI scan
help pre-operative
localization of a
parathyroid adenoma.

—
1=
—

Y
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%
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Fig.1g Bone scan
shows a ailfuse
mcrease m acialy in
all bones secondary fo
hyperparatiyroidhsm,
his is also called a
suparscan. The way
to diagnose thig is io
lock af ther renad sctraly
relative (o the bongs
In fhis patient and v
cihers, the bone aclny
is much, much higher
rrd for Mk Al
achivity (see olher
axamples of a bona
scan in other cases in
this chapter for
companson).
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Discussion Case 2

Multiple myeloma

Muftiple smeyeloma (Fig. 2a-c)

Discussion:

Muliiple mycloma (difTuse malignant
plasma cell proliferation) 1s the most
comumon primary malignant bone twmour
and eecurs mostly in paticnts over 5(
vears of age.

Bones containing red marrow are
particularly vilnerable and arc wargeted in
aradiographic *skeletal suevey”.

- These bones include: Aat bones
{skull, pelvis, nibs etc.), lower
thoracie lumbar spine and
proximal femur and
humerus, Radiographs show evidence
of bone marrow infiliration such as:

- Multiple lucem lesions in bones
{Fig. 2a. b, g).

= Destruction of cortex
{Fig. 2e, d)

= Generalized osteopenia
(Fig. 2e, 1.

AVLITIMSOTINISNA

Fig.2d Reformatied C T of the right proximal
femur In the coronal plange shows focal
theewaning as a resull of periosteal and
endosteal reaction (arrowheads) and
lnnaiing (duve fo lumour infiltration). More
diserele corfical lesions are also present
{#rows),

Fig.2e Laleral viaw of the lumbosacral sping
thows generalized osteopenia (genaralized
incressed lucoency of the varfabral body).
The cortical bone iz refatively lass alfected
by osleoporosis than meduliary bone,

Fig.2f Frontal view of the lumbar spine
shows generalized osieopenis. Note fhe
bomes demonstrate & generalized moied
Imultipla tiny (ucencies) appearance.
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Discussion Case 2

Multiple myeloma

Multiple myeloma and metasiases are
the two most common causes of multiple
bone lesions in elderly patients. Multiple
myeloma 15 a neoplastic process of
plasma c¢lls and involves bong marnow,
However, in most cases, it docs not elieit
much osteoblastic response. Therelore
a bone scan in these patients 15 usually
normal (no hot spois) and thus it is
not used for evaluating discase extent
{as opposed to the evaluation of bone
metastases). This lack of osteoblastic
response is less commaon with other
neoplastic/metasiatic diseases.
As a hacmatolopical neoplasm,
complications may arise duc 1o
thrombocytopenia (ie. haemorrhage)
(Fig. 2h), hyper-coagulability (1.e.
infarction, Fig. 21, j) or leucopenia (i.c.
infection).

Fig.2g Lateral skull view of another palient with mulliple myefoms
Hera the skill lesions ware more axlonsive with mulliple sms
lucencias. Thig is termed a ‘raindrop’ sk,

‘¥

gl |
2
L i

2 [ ¢ ].‘ |

Fig.2h Sagiied MRI, T2W {carebrospinal fuid and fat are prf;nrra:r;'jf
of the tharacolunbar region of another patient. There is diffusg MaT™
replacomant (for an elderly patient this part of he Spine AOT=S
comnfains bright fatly marrow) by myslomatous infiltradon Thera &

r el
posteror opidural lasmalama (amows) compressing the owe 5
covd and conus meduliars. I

ey,

—nom

i

190




Discussion Case 2

Multiple myeloma

Fig.2i Sagiltal MRI, T2W image af he
thoracolumbar region of another palien!.
There is diffuse marrow replacement by
myelomatous infitralion. There 15 a focal
aga of conal enlargement with high signal
[arraw), Thiz was lafer shown fo be an
area of spinal cord infarction (prabably
8 consaquence of hyperviscosily and
cociusion of vessels),

Fig.2j Axial MBI, T2W wmage (T12 lavel)
shows anlargement and increased signal
foediema)within the conws medulfans
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Discussion Case 2
Multiple myeloma

Plasmacytoma s a focal form of
malignan plasma cell proliferation. It
tends o produce a larpe lesion allecting &
single bonefarea (Fig. 2k).

Role of imaging in paticnts with

multiple myeloma

- Radiographs as a survey 1o monitor
discase extent and complications
{fracturc)

- MBI andfor CT for complications
(hacmorrhagic, infections, elc.)

MNote:

{1} Multiple myeloma
should be considered
in elderly patients with
multiple osteolytic
lesions.

{2) Diagnosis is based
on combination of

TVLITINSOTNISNN

laboratory and bone | ng&z;l: an.!ﬂ_lvfan;nf the laft hip, of another patien, srfmwsmﬂﬁj %
{1 an estructian of the lefl pubve body and SURETOF ramus By &
marrow biopsy results. | plasmacytoma (amowheads). '

(3) Radiographic skeletal ! -
surveys help support
the diagnosis and assess
the extent of skeletal
involvement. i

(4) Generalized osteopenia
and multiple osteolytic
lesions are the typical
radiologic features.
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Driscussion Casc 3

Septic arthritis

Sepifc artliritis (Fig. Ja-c)

Discussion:
Septic arthrilis is an infection of the
synovial membrane (hyperacmic and
thickened) which produces an exudative
efMusion. Proteolytic enzymes arc
released which damage chondrocytes
leading to anticular cartilage loss and
the infection may emer the underlying
bone (osteomyelitis). At the joint
margins {capsular insertions), the
1infected synovium may erode into
tthe adjacent bone and also cause
eosteomyelitis. In the early stages of
sseplic anthritis, radiographs may he
pnormal (except for perhaps evidence of

e 5 o Fig.3d Axial fal-saturaled, post-contras! MR image of the sugmapaledhar
za joini cflusion). Therefone, aliemative pouch (fuid is dark, contrast enhancement is brght). The effusion
iimaging investigalions are ¢ssential {due  within the suprapatediar pouch gravitates fo the fateral necess (ashansk],
Tha hyparrophied (reactive) synovium enhances and is markedly
fhickened (belween arrowheads). Same palient as in Fig. Ja. b, c.

1o the possible serions conscquences).
Sonagraphy is the madality of choice
{[Fig. 3c). It is readily available and good
2l demonstrating the presence ol a joing
e2fTusion (which may not be clinically
aspparent in the hip or in obese patients),
lit also allows image-puided aspiration
ool the effusion for microbiolagical
¢=valuation.
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AAs the discase becomes more established,
beony radiographic changes may be seen,
T hese inclule
(FFig. 3a, b):
== Perianicular osteopenia, especially
in the subarticular zone (under the
subchondral coriex}, due to
hyperaemin,
— Marginal erosions by the synovium
— Loss of joint space due to cartilage
destruction.

Fig.3e Coronal fat-saturated, posi-contrast MR image of the knee
(Mwid is dark, contras! eémhancement is bnght). Contrast enhancenment
extends info the femoral and libial condyles indicaling bone
involvement by the infection (osteomyeliis] (arrows). This @& due
o ercsion by the inflamed® emic synovium. The madial hfmn’
condylar erosion seen on the tal radbograph can be sean 1o Gonfain
soma non-anhancing fwd, Same patient as i Fig. 3a-d
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Discussion Case 3

Septic arthritis

These chanpes are not specilic and may
be seen inother forms of inflammatory
arthropithy such as rheumnatoid arthritis,
Definitive diagnosis is based on
microbiolopy resulis,
Il here is extension of the infection
into hone, radivgraphic changes dug
to osteomyelitis may be present (refer
tes ease 14 for further nformation on
osteomyelitis)
= ll-defined, permeanive bony
destruction by the infection al the
metophysis
- Periosteal reaction as the
infection spreads outwards through
the Haversian canals in the corlex
and hifis up the periosteum
- Cortical disruption due 1o
destruciion
In these eases, MRI will show both the
synovial and bony inflammation, and
is therelore good al providing a global
view of the extent of the discase (Fig,
3, e
In poorly treated or resislant cases
of septic anhritis, possible sequelae
include degencrative joint disease (Fig.
31, o) and ankylosis {Fig. 3h).

Role of imaging in patients with septic

arthritis

- Exclude other causes of a swollen
joint such as a fraciure or neoplastic
lesion usually with radiographs

- Confirm the presence of a join
effusion, usually with ultrasound,
and guide aspiration lor
microbiological culture

- Look for signs of osteomyelitis
(MERI more sensitive)

- To moniter progress and follow-up
{or complications

1 P L ]
Fig.3f,g Same palier! as in Fig. 3a-e. Three months fofer, froqts
and lateral views of the knee show loss of joint space, particutardy ©
the lalaral comparimard (befween amowhaads). There & assoolae!
subchondral Dong sclorosis
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Discussion Case 3

Septic arthritis

Note:

1 (1} In the presence of a hot,
painful and swollen joint,
septic arthritis must be
excluded.

(2) Early radiographs may be
normal. Ultrasound 1s
good for demonstrating a
Joint effusion.

(3) MRI is better al
demonstrating bone
involvement.

Fig.3h Frontal vigw of the feft hip of ancther patien! shows the
aftermath of a8 previous seplic arthrits. The jain! space is almoast
complalely obliteraled, there is marginal new bome formaltion and
paraicular selerosis (arowheads).
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WAL TAMEO DN

R dy sl

e tissue disorder which targets synovizl tissue (pannus formation)
sction and most commonly begins betawen 20 and 40 years ol ape

ands reft @ pathelogieal feaures of rheemaroid anleins (Fig. Ja and b
n affecting mainly the radiocarpal, MCP and PIP joints

1o perizritcular hyperaemia in response o synovial inflammation,
beads 1o increased bone resorpiion and ostcopenia

= due to synovial thickening and joint oflusion

pannus altacks the marging of the joint first (due 1o proximity )

nvades into subchondral bone

£

gar -oltl woman with rheumalold ardhabis, Changes are mos
sublueation is prasen o the first intepbalangeal §
i, arrons)  Marpingl erosions are best Seen af the
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Discassion Case 3

Rheumatoid arthritis

Nermal appeaning mdiographs do not
extlude the diagnosis of rheumatoid
anbmilis, H:u.in\l,:r:l.ph\ Qe -:s|:|E:1 onee of the
many criteria for diagnesing the disease.

Any synonial foint may be affecied
[Fiz_dc)
Late mdiologecal featupes ol rhewmatond
srthritis inelude:
- Fibrowss or bony ankylosis of afloeted
Juinks
- Secondary degeneemive changes

Rale sl imaging in paticnis with

rheumatoid arthritis

- Confirm climical suspicion of disease

= Determine site and severny of disease

- honitor progress of joint involvemen
and treatment e k] A

| Note:

L1} Bilateral symmetrical
erosive arthropathy
predominantly involving

| proximal small joints of

hand and wris.

{2} Diagnosis of rheumatoid

| arthritis is based on
acombmation of

| clinical, laboratory

{ and radiological

investigations.
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Fig. de Fronfal radiograph of ihe rght shouldar affocied by ihaumaiort
arthailig, sm;«mg fass of jolnt space and glencld marginal erosions

{arrowheads). There iz supenor migration of the humeral head
imdicaling associated rolator cedf fendon fear.
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Discussion Case 5

Degenerative joint disease

Degenerative joimt disease (Fig, 50, b)

Discussion:

This is the most common form of arthropathy. It is non-inflammatery and the primary pathology is cartilage
loss.,
The characteristic features of degenerative joint disease reflect the consequences of cantilage loss:
- Joimt space narrowing due 1o loss of canilage. This is wypically worse in the medial tihiofemoral
compartment and may result in a varus angulation of the knee joint {genu varum)
- Marginal osteophvies
- reactive new bone formation in response Lo altered stress on the articular surface
- Subchondral sclerosis
- reactive bone formation in response 10 slress
- Subchondral cyst formation
- synovial fluid driven into delects of the subchendral bone under pressure
- Joint subluxation.
- Intra-anticular bodics

- cartilage fragments are nourished by synovial fluid within the joint, they grow and may calcify or ossify.
- Joint effusion

- seen as ingreased density in suprapatellar pouch in lateral view
Knee joint is one of the commonest sites of involvement in osteoarthritis (Fig. 5¢). Other common siles

include weight-bearing joints (such as hip joints, lumbar and cervical spine (Fig. 5¢, d)) and hands (typically
the distal interphalangeal joints and first carpometacarpal joint).

F ‘Ig- 5';-‘ Radiograph of both knees, showing loss of joint space (especially in the medial tibiofemaral compariments)
indicaling cartilage loss, There is subchondral sclerosis {amowheads) and marginal esteaphytes famows). whish
are reactive changas.
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Discussion Case 5

Degenerative joint disease

> =

Fig. 5d Laleral cervical spine radiograph shows degenerate  Fig. Se Laleral lumbar sping radiograph shows
ehanges affaciing the lower cervical spine. There s degeneralive changes. There is loss of disc height,
loss of disc height, subchondral sclerosis and marginal endplate sclerosis and marginal osfeophiytes, most
osteophytes, most markediy af C5%6 (amowheads). Facet markediy at L1/2 and L4/5. There is also mid
Joint degenaration is most severs at C4/5 (armow). rl:*I'l'::l.'.-s.‘:'?iEr,s.'I:J:f:| {postardor subluxation) of the L2 and L3
vartebral bodias.

Radiologic features helpfil in distinguishing DD from inflammatory arthropathy (e.g. rheumatoid arthritis

(RAJ) include:

- Bone density - preserved in DID (Juxta-articular osteopenia in BA)

»Peri-articular erosion - absent in DJD (perianticular bony erosion in RA)

- Reactive hone changes (selerosis and osteaphytes) - present in DID (absent in RA, peri-articular
osleopenia in RA)

- Distribution of joint involvement - DJD usually alfects weight-bearing joints or DIP and CMC joints of
hands (RA usually bilateral symmetrical and can involve any joint),

Role of imaging in patients with degenerative joint disease

*Confirm clinical suspicion

- Exclude other pathology (inflammatory arthropathy, septic anthritis or fracture)

*Determine site and severity of disease (compartments involved, intra-articular bodies, varus'valgus
defomity)

' Note:
. (1) Degenerative joint disease (osteoarthritis) is a common cause of joint pain
_ particularly in elderly patients.

(2) Joint space narrowing, marginal osteophytes, subchondral sclerosis and cyst
. formation are characteristic radiological features of osteoarthritis.
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Discussion Case 6

Ankylosing spondylitis

Ankylosing spondylitis (Fig. e, b)

Discussion:

This is a chronic inflammatory condition
involving mainly the axial skeleton,
There 1s a male predilection with
symploms vsually bepinning between 15
and 35 vears of age.

The caleification and ossification of
connective Lssue dominates this discase
(as compared with joint space loss or
CTOSIONS).

Fronial and laieral radiographs of lumbar
spine and sacro-iliac joints in these
paticnts show characteristic features of
ankylosing spondylitis:

- Squaring of verichral bodies:
due to osteitis of the cormners of
vertehral bodies

- Syndesmophyte formation:
ossification of annulus fibrosis of
imervertebral discs

= Ankylosis of interverebral facen
Joinis:
betier seen in lateral view

- Ossification of interspinous and
supraspinous ligaments
The above signs in combination
give the bamboo-like appearance
(Fig. 6e, d)

- Ankylosis of both sacro-iliac joints:
due to long-standing inflammatory
sacro-ilitis

Early changes of ankylosing spondylitis
occur in the lumbo-sacral region and
sacro-iliac joints (Fig. 6e). Later it may
extend upward 10 involve thoracic or
even cervical spine (Fig. 61, g).

Apart from spine, the other common siles
of joint invalvement are large joints (hip,
knee and shoulder), which is different
from rheumatoid arthritis (small joinis).
Onee the diagnosis is established,

the possibility of extra-articular
complications (such as uveitis, upper
lobe pulmonary fibrosis, asnitisfaoric
ancurysm) should be considered,

Fig.6c Fronts! view of the lumbar spire (same patien! as in Fig. T&

b) shows syndesmophyles at the margins of the interverebeal
discs (arrowheads).

Fig.6d Frontal view of the thoracic spine in a palient wilh mae
advanced syndesmophyte formation (lermed a ‘bamboo sping ). Tha
inferspinous fgaments are alzo calcifediossified {armawhesds), gnd
a total of thrae longiludinal ines (fogethar with the inferverebal &S
syndesmophytes (fermed the ‘trollay racking” siga).

- =] - :. e = L , -
Flg.6e Fronial view of the sacro-iac foints of anothor pahant 5“‘?;:3
sary changes {pre-ankylosis) of sacro-ilitts. The cortices o1 fra
sidas of the joinls ore poorly defined (loss of the continuaus uer
ling) and thare are also erosions. These changes are usually
seen on the fiae side rather than the sacral side of the jein! [

heads). T
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Discusgion Case

Ankylosing spondylitis

Fig.6I Lateral view of the cervical spine shows Fig.6g Lateral view of the cervical spine with maore
syndesmophyles (arrows). The facet jaimis are oifficull to - advanced disease. The individeal vertebral bodies
duscem as facet joint ankylosis is présent (arowheads). are difficull lo discem as the veil-like calcificalion!
ossification abscures all marging (arrowheads). This
sping is suff (ke a stck of chalk) and prone o fracture.

Role of imaging in patients with ankylosing spondylitis
Confirm clinical suspicion ol ankylosing spondylitis
Dretermine site, extent and severity of discase (number of segments, amonnt of calcification/ankylosiz)

ote:

(1) Ankylosing spondylitis should be considered in young males with chronic low
back pain and signs of sacro-iliitis.

(2) Bilateral symmetrical sacro-iliitis, syndesmophyte formation, ligamentous
ossification and articular ankylosis are characteristic radiological features.

(3) The calcification and ossification of connective tissue forms a large component
of this disease.
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Discussion Casc 7

Avascular necrosis of the femoral head

Avasenfar necrasis af the femoral head
(Fig, Ta}

iscussion:

Avascular necrosis 15 a form of
osteoncerosis (death of the osteocyies
in marrow§ usually used for describing
the discase in the cpiphysis. AVN may
he primary (idiopathic) or secondary
to trauma, alcoholism, coricosteroids,
hacmoglobinopathy, collagen vascular
discases, cle.

The bone undergoes three pathological
phases:

(17 Avascular: ischacmic death of

0SLE0CYIEs:

(2} Revasculanzation: dead bone

invaded by new vessels,
resulting in bone resorption and
immature new bone deposition
(weak and prone o siress
fraciure);

(3) Remodelling: new bone matures
Radiographs of avascular necrosis reflect
the pathological progression:

- Mottled trabeculae (sclerotic and
lucent foci) in femoral head -
sclerotic foci containing thickened,
infarcied trabeculae (with new
bone laid on) mixed with lucent
foet of reparative bone resomption,

- Homogeneous sclerolic arca - central
area of dead bone with collapse (Fig.
Th)

- Flatiening of the normally
hemispherical cortical outline -
miero-fraciure or plastic  remodelling
(Fig. 7h)

- Collapse of femoral head - in severe
discase (Fig. Te)

- Sceondary osteoarthrins - lae
sequelae due 1w altered mechanical
stress on jomnt {Fig. Te)

Fig.Th Magnified frontal view of the right hip shows that contour
flattening cccurs prmarily in the superor aspect of the femoral head
{the weighi-bearing porfion), The joint space is preserved. Thers
15 sclerosiz within the femoral head (arrows).

Fig.7c Magnified frontal view of the left hip shows loss of W"“j
the superior one third of the femoral head. There is SUF'-"'{":"E"'M
subluxation of the femoral head. There is also some J'LJESF'-'-' e
space and cyshic areas (arrowheads) in the femaral head {secondary
degeneralive changes).
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Discussion Case 7

Avascular necrosis of the femoral head

- Subchondral crescent of lucency
(Fig. 7d) may sometimes be
present as an intermediale stage
before collapse. This lucent rim
represents subcortical undermining
of bone.

Radiographs are usually normal in carly
cases of avascular necrosis. I there isa
high index of clinical suspicion. further
evaluation by MR or radionuclide
marrow and bone scan helps in detection
of carly disease.

MRI {Fig. Te) is an extremely sensitive
method for detecting AV 1t 1s
particularly useful in carly AVN when
radiographs are normal.

Osteonecrosis occurmng outside

the epiphysis is usually called boawe B, :
infarction. These tend to remodel well Fig.7d Frontal view of a laft shouldar (different patient) showing a
and have no major sequelae (compared 1o fucent subcortical crescent (arrowheads) representing subchondral

L =R oA bane resorption. The contour of the ovardying corlex 1s very sighlly
the joint degeneration al AVIN) flattened (nof as spherical as the rest of the humeral head).
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Role of imaging in paticnts with

avascular necrosis
Confirm clinical suspicion of
avascular necrosis

- Determine site and severity off
disesase

= Allow progress 1o be closely
monitored

1

I Note:

| (1) Collapse of the femoral

i head with patchy

_ sclerotic change is a

i typical radiological

| finding in avascular .
RECrosis ol ]cmolral head. | Fig.7e Coronal MR, T1W scan (fat is bright, fuid is dark) of a nght

(2) MRI is the imaging | hip of @ different patient, There is a geographic area oullined by &

: - - |\ dark band {armowhesds), This geographic area is an area of avascular
modality of choice for RECIDSIS aEm the dark band marks the area boundary between dead

confirmation and i F.Ensida band) end viable bone (outside). At this early stage, there

= no fattening or collapse of the femoral head as avidant from the

detection of early disease | preserved superior sphencal confour.
when radiographs are l

usually normal.

v
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==Y arth g (Fig. 8a
iBcussion:
his i ap infl

ammatory arthritis
—condary

o sodium
—<Position (e, one
rthropathy), The e 15 3 marked male
—redilection usually ,-,t}'f.-;linl_, patienis
—0-60 vears gld. The lower extremity s
—Ommonly involved, es pecially the Irinl
=ITP joint, bug i occasionally affects the
ntertarsal and knee Joints, Acyte gouty
=arthrilis is a clinical I.!i:!gnm,i:; and the
=adiographs may be normal. Definitive
mliagnosis can be made by the presence of
=positively birefringent urate crystals in
synovial (joint) Muid under fluorescence
microscopy.
In chronic (tophaceous) gout, 1ophi (large
amorphous deposits of urate) build up
over many (5-7) years. These tophi tend
o be deposited at the extremities and less
vascular Wissucs such as the ear, tendons,
skin of the hands and Feer,
Radiographic features of chronic
tophaceous goul comprise (Fig. sh, el

= Peri-articular sofl lissue .‘i".‘-'l..'“ll'l_.l._! -
due to joint clMusion (inflammation)

- Eccentric subcutancous sofl tissue
mass with/without caleification -
representing gouty lUI'-'hf'. -

- Bony erosion; (a) at artic ular margin
due to inflamed synovium; (b .
periarticular. tJllL‘_ o IJF_'-‘“‘““-‘. ‘-“r"-'s"-'"
by adjacent tophi; (C) infransseous,
diie 1o Inrapsseous tophus

- Joint space NAMOWINE - IEprcacnts
:_-;_"nl;:glm‘u-* destruction and occurs

L T BT Crysial
I¥pe of erysig)

Jate in the discase.

: ] view of the first MTPJ
Fig.8b Mﬁ?ﬁrﬂgﬂammarm arthropathy,
SHOWE, 'f;ﬁ,d by lass of joint space [ arrow)
@5 indie irval erosion (arcwhead). The large
g::.’.f.':rdl'?aﬂ {astensk) in the head and neck
Loy dﬁgr mdatarsal is the result of bone
of the CE due fo the formation of @ large
rasaP i i the bone. This has breached
"":"'T"st--.a} and extended info the suround-
e GOE causing the soff lissue swelling.
ing 40" the destruction, the margin of the
H“?‘r::,rfs well dafined by a sclerolic nm {open
[hTIE o

L..r.rv'-'-'ﬁ.i' Ir

; iggraph of both foel of another
F'E.'-'.ﬁf:- E?:ﬁﬁgaﬁar&eﬂ' soff tizsue swolling

pa owheads) areund the first MTF joinis,
{arro

i
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Outy arthritis

i£g.8dl Frontal visw of both hands fof another patfent) shows marked deformily caused by tophacecus gout.
s solt lissue swelling (with some calcification) ane present indicating tophi (arrows). Thero is associated
;—Eﬂﬂclfﬂt ﬁrm evosion. Signs of inlammatory arthropathy are evidant as loss of foinf space and manginal erosions
tawhe ads)

th severe disease more joints are atTected resulting in significant deformity (Fig. 8d).

'~‘|il!i1;'=!||}* indicated, abdominal ultrasound may be performed in patients with chronic gouty arthritis for
“=lection of renal stone and renal nephropathy as pure urate caleuli are radiolucent and nat detectable by
Hdiggraphy.

'le of imaging in patients with gouty arthritis
Exclude other causes for symptoms (fracture, infection, elc.)
Document extent of disease in tophaceous gout
Guide joint aspiration (if required, and usually with ultrasound) for definitive diagnosis

"1} Recurrent arthritis affecting metatarsophalangeal joint of big toe in a middle
aged male is the typical clinical presentation of acute gout. Radiographs may
be normal at this stage.

2) Chronic tophaceous gout is visible on radiographs as a combination of soft
tissue swelling, erosions and joint derangement

N AL LA

205

=
&
7
0
c
r
o
7]
-
m
F
i
>
F



Discassion Case 9

Osteosarcoma

(rsteosarcoma (Fiz. 92, b)

A subsequent bone scan did not
demonstrate anv oher lesion. On biopsy
the femoral besion was found 10 be an
O5ICOSArToma.

Discussion:

Osteosarcoma is the most common
primary bonc tumour in children and
young adults_ [t has a bimodal age
distribution (10 1o 25 vears and over 60
wears)

In the older age group at s usually in
bones with pre-cxisting sbnormalities
such as Paget’s disease, multiple
exos1osis or multiple enchondromata,

It commaonly alfects the metaphyseal
region of long bones, and the distal femur
5 U Mot comman site,

The radiographic and macroscopic
appearances depend on the degree of
ossification.
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The more sclerotic lesions have higher
serum alkaline phosphatase levels.

On radiographs. hall of all osicosarcomas
are selerotic, a quarner are lvtic, and the
remainder mixed.

Radiographs. CT and MRI reflect
dafferent aspects of the pathological
features (Fig, Yc, d and ¢)

Fig.%e Fronlal radiograph of the distal
fermur of anolher patient shows a mixed
selarothe and tic lesion (bovdars outhned by
anowheads). There is 2 focal area of cortical
thinnéng with overying perosieal reaclion
medally [arrow].

Fig.9d Relormalled CT coranal view of
[he same region qives a simiar thowgh
clearer image of the son (amawheads).
The periosieal reaclion is also beller
demonsiraled [amo).
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Discussion Case 9

Osteosarcoma

- Mixed osteolytic and sclerotic lesion
with ill-defined margins representing
areas of  destruction by the lumour
(I¥tic area) and areas of new bone
formation (sclerotic area)

= Cortical thinning, break through and
disruption

= Periosteal new bone formation as it is
lifted by tumour. This may be:

Disrupted periosicum elevation
(Codman’s triangle) adjacent o the
primary tumour (Fig. 90

Spiculated (sunburst appearance)

which indicates rapid growth (in turn
suggesting an aggressive lesion) (Fig. 9g,
h)

Fig.9e Coronal, fal-galurated, posi-conlrast
Ti-weighted image (high signal indicates
contrast enhancemen, fat and fuid ane dark)
i e same patient az in Fig. 9c.d . The frue
axient of the lesion is betler demonstrated
flonger in axten! than appreciable on the
cormesponding radiograph or CT). Also,
the circumferential nalure of the perosteal
rmaciion farrows) [s soon.

Fig.8f Frontal radiograph of the distal femur
of another patient with an osleosarcoma.
Lamellar continous reaclion is pressnt over
one cortex (arrows). On the other side [he
perfosteal reaction is disrupled in is cenire,
leaving behind the edges of the perosteal
reachion (which form Iriangles, ganfman:s
fiangle, arrowhaads),
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Discovsinn Caie 9
Osteosarcoma

SELE MES

: tissue codema which

ricdema

3 Be dus o sympathetic

d i Fig. g hi

LEL findings zre
=g e % be seen in other

s of e
Fg.8g Fromal radbegraph of the proximal
i - i

noher panent shows a scemalic
ed m the neck of the fibula

2 mdogragh of the same region
25203 1he ossrhied solt biasue
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Discussion Case 9

Osteosarcoma

MRI is beter a1
- Delineating the extent of tumour
within the bene and adjacem sofi
fEssire.
- Meurovascular bundle and intra-
articular tumour involvement.
The complications of osleosarcoma
are: pathological fracture (Fig. 9i, j)
ard mretastasis. Bone metastases are
effectively screened by bone scans, and
[ung metasinses are best sereencd using
CT.

Role of imaging in paticnts with

oslensarcom:a

- Confirm clinical suspicion

- Determine site and extent of lesion

- Direct biopsy

- Post-chemotherapy/Tollow-up lor
PrOgrcss.
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Fig.9l Fromtel radiograph of another distal
femur showing a pathological fraciure
extending from the medial corfex [@rrow)
lo the intercondylar region [arrowhaad).

Fig.9f Coronal proton density MR (fat, fuid
and umour of differert shades of grey) of
e same region as in Fig. 9. The eccentrc
lumour Is well demonsiraled, as is the
path ical fracture extending (hrowugh the
lumour from the medial corfex (armow) lo the
Intercondylar region (amowhead).

| Note:

i (1) Osteosarcoma is the
commonest primary
malignant bone
tumour in children and
adolescents.

| 2) Mixed osteolytic and

sclerotic lesion with

ill-defined margin,
spiculated periosteal

| reaction and overlying

soft tissue involvement

are typical radiological
features.

{ (3) MRI is necessary for

' pre-treatment staging.
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Discussinn Case 10

Ewing’s sarcoma

Ewing s sarcoma (Fig. 10a). Aggressive
lesion of the distal fibula, A biopsy of the
leston pevealed o Ewing's sarcoma,

DViscussion:

Ewing s sarcoma 15 2 malignant bonc
ncoplasm of primitive cell type (may
have denved from stem cells in the bone
mamow ), Most patients are under 30
years old,

It usually affecis the long bones
(penipheral skeleton) in younger patients
und flat bones faxial skeleton) in older
patients. The diaphyseal or metaphyscal
marrow is involved,

Radiopraphic features include:

= Mixed osteolytic and sclerotic lesion
with ill-defined margins, representing
areas of  destruction by the tumour
{Ixtic area) and arcas of new bone
[ormation: (seleratic area) (Fig. 10,
band <. Diffuse sclerosis may be
seent i flat bone lesions (Fig. 10d).
Pure Iytic bestons are rare,

- The leston is deseribed as permeative,
1e. wide zone of ransition.

- Periosteal reaction is commonly thin
and continuous (Fig. 10b) and may
b laminated {onion-skin-like)

= Cortical thinning. penctration and
disruption

- Overlying sofi tissue mass:
may represent either soll Hissuc
oedema or infilication

Many of the imaging indings are non-
specific and may be seen in other forms
of neoplasm and also in infection. Final
dragnosis depends on biopsy resulis.

Fig.10b A coned down fronlal radiograph
of the radial shaff of another patient shows
& mixed r;:.-r: and sclarotic lesion in the
daphysis. The distal part of the lesion shows
cortical thinning and disruplion ([opan amow],
There is 8 thin condinuows Iameliar pericsteal
reaclion (arrowheads). The proximal and
destal bordars ars ddefined [armows). Blopsy
confirmed an Ewing's sarcoma
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iscussion Case 10

‘wing’s sarcoma

lie of imaging in patients with
ing’s sarcoma

oanfirm clinical suspicion
esterming site and extent of lesion
erect biopsy
cst-therapy/Tollow-up for progness.

3. .10¢ Frontal radiograph of the right
'vris of another palient shows & large
read Iytic and sclorolic lasion, The borders
fthis lesion {arrowheads) are poorly
Trned. There is cortical destruction meadially
rcows). Biopsy confirmed an Ewing's
TEOMA,

. ¥10d Frontal radiograph of the rght palvis
yrmother patiant shows a diffusely sclerotic
icon (arrowheads). Biopsy canfirmed
Erwing's sarcoma.

1111 A

1}) Ewing’s sarcoma is
a common primary
malignant bone tumour
in young patients.

21) Mixed osteolytic and
sclerotic lesions with
ill-defined margin, thin
continuous periosteal
reaction and overlying
soft tissue mass are
typical but non-specific
radiological leatures.

AYLITIMSOTINISNIN _
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Discussion Case 11

Multiple bone metastases

Mulriple bone mefastases (Fig. 11a)

DViscussion:
Whole bedy radionuclide bone scan
features of bone metasiases include:

= Muliiple "hot® spois alTecting the
skeleton, representing local increased
ostcoblastic activily in response 1o
metasiatic infiltration.

- Predominam involvement of the axial
skeleton

The advaniages of radionuclide bone scan
for detecting suspecied bony metasiases
include:

- More sensitive than radisgraph,
diagnosis can be made belore
radioeraphic changes occur

- Allow imaging of the whole bony
skeleton with a single injection
{rather than aking multiple
radiographs)

Radionuclide bone scan involves Fig.11b Corrasponding frontal radiograph of the hips and femoa
intravenous mjection of a shows a long lytic (desiructive) lesion involving the medial covar of
radiopharmacewtical which is taken

the right farnoral sl'g&l’a‘ {amow) which cjarruspn.-rn's fo the hot spod o
up by skeletal tissue. The extent of hone scan, Na Jasion, Iiic or scleralic, 15 $een around the jeft hp

. : mint. Radiographs are not sensitive for defacling bene melasiasis
uptake mn"—ﬂ's.m" I{_'H:‘_ﬂl blood supply J.'|‘ 5 esr.ln:g?ed that approximately 50% of normal bona has lo M
and osieoblastic activity. Bone scan destroyed before a destructive lesion is visible on radiographs (Fig
is, hewever, not specific for bone

11a-g balong to the same palient),
metastases, and any form of bony lesion

with increased osteoblastic activity (such
as fracture, infiection, etc.) will appear

as *hot” spot. Therefore cormelation with
radiographic and clinical information is
necessary 10 refine the diagnosis.
Radiograph of pelvis in this patient
showed features of bone melastases

(Fig. 11b)

- Bony destruction {Iytic) of right
femoral cortex comesponds 1o bone
scan hot spot (Fig. 11b)

- However, there were no
radiographic lesions in the lefl
femoral head and neck and left
inferior pubic mmuos comesponding
1o these arcas of increased activity on
bone scan (Fig- 11b)

- Sclerotic T vertebral body (Fig. 11¢)
The radiological appearances are not
entirely specific for bone metastases,
Muliple myeloma or infection could
have the same appearance. Clinical
history of known malignancy supports the
diagnosis. An MR of the thoracolumbar
spine confirmed the presence of the
lesions and also provides information
regarding imponant adjacent struclurcs
such as the 5pi|i;|.| cord [F'-IE. 11d. ).

Fig.i1e Fronlal
radiograph of the
fower Thoracic sping
of tha same palant
Tha entire T7 varfebr
hody iz sclerolic oy
vertebra” indicating
diffuse osteoblastc
activity as a responsi
for infilltration by
mratastatic cells. An
fvory veriabra is 506
in Pagel’s diseass,
lubarciulosis and many
Iypes of neoplastic’
melaslalic
diseazes (Fig. 118§
balang to the sama
patiant).
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Discassion Case 11

Multiple bone metastases

TVLITIMSOTINISNIN

Fig.11e Axial T2W MAI ol the LT vertebra of & differant palient with
bony metastasis. There is mefastatic invalvement of the verfabral
body (arrows) which extends (o the right pedicle (arrowhedds),
Pomc...la.r.-_q-.-n.lpemgnr;5mgm:..-.s'.“.:.»ggr:rs.'u'ueu.’neop.[asm;mrmrecrmnj

I

Fig.19d Sagittal TIW scan {fal is bright,
Muid is black) of the thoracolumbar spine
Fror a patient of this age. the vertebral bodies
sshould shew oiffuse marrow replacamant
by fal {bright or largely bright signall. In this
poatenl, the T7, L1, §2 and 53 vertebral

"85 show a dark gray signal indicating
thisgase invotvernent. Af the L1 level, the
ipinal cord is surrounded by neoplastic
Wissue (arrows) which has breached the
wedabral corfex and extended info the spinal
Canal {Fig. 11a-g balong to the samea patient)
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Discussion Case 11

Multiple bone metastases

Computed tomography, due to its high
resolution, is frequently used 1o look for
a primary lesion in patients found to have
bone metasiasis (Fig. VT g).

Mote:

(1) Radionuclide bone scan
is the initial imaging
modality of choice for
detection of bone
metastases.

{2} A bone scan is sensitive
but non-specific for bone
metastases, Correlation
with radiographs and
clinical history is
necessary,

:

Fig.11f Frontal radiograph of another palient (62-year-oid mate]
who presented with mght hip pain. There is bone destuction which
has resulled in loss EFHH} infanior ifac conical margin (amows) and
has extanded superiory fo the ifac wing (amowheads). A bong a0
was parformed and revoalad this to be a solifary bone lesion

| *F (.
Fig.11g A contrast enhanced CT of ihe abdomen and pelas of i
pabard in Fig. 111 was pedormed (o look for a prmary ieson. A
reconsirucled coronal image is shown in this figure. The chostructve
lesion in the mAght iiac bone can be seen to harboor & larga 508
lissue mass which has extended oulwards info the glueal regon
farrowhead's). There is a smal (2.5 cm) soff Nsswe donsily feson R
the upper pode of the left kidney (arrows). This lasion fured St B
be o primary ronal coll carcinoma, Bone metastases from the iy
amd thyrond arg classically large and expansila.
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Discussion Case 12

Haemophilic arthropathy

Haemeophilic arthropatine (Fig 120, b)

Discussion:

Haemophilia A is an X-linked recessive
disease characterized by a deficiency off
Factor VIII (Factor IX for Hacmophilia
B) and hence a bleeding tendency.
Recurrent episodes of hacmarthrosis
results in synovial hypernrophy (pannus
formation). The pannus then crodes

the cantilage adjacent to it and scis ofT
acycle of camilage loss, subchondral
bone erosion and repair (sclerosis) and
degencrative joint discase,

The typical joints involved are the knee,
elbow and ankle.

The radiological findings refect the jomnt
pathology:

- Distended joint capsule
thaemanhrosis and synovial
hypertrophy)

- Loss of joint space (loss of cartiloge)

- subchondral cortical irregulurity
{erosion of the subchondral bone and
subchondral cyst formation )

=
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Fig.12c Lataral view of the nght efbow of anolher patien! shewing
’ 2 gross joinf deformily, The head of the radius farow] is dislocated
= Degencrative joint discase antariarly. The small frochies is sitling in an enlarged clecranon

- Wil inlere RE - {both the result of erosion and revmodeling). There are déganérative
. tdencd |.|1In..:r-_nr!dj lar noich of changes wilh loss of ol space, sclorosis and subchondral cysis
femur (boae erosion by pannus) {arrowheadds)

- Subtle increase in density of the joint
capsule (iron deposition from
recurrent hacmarthroses)

= Periarticular osteopenia {bone
resorption due to periarticular
hyperaemin and disuse)

With chronic hacmophilic anthropathy,
there will be gross joint deformity (Fig,

I2c}.

(1) Haemophilic arthropathy is characterized by pathology combining both synovial
hypertrophy (joint distension and erosions) and degenerative joint disease (loss
of cartilage and resultant bone reparation)

12) Radiographic changes therefore bear resemblance to both inflammatory
arthropathy and degenerative joint disease.
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Discussion Case 13

Vertebral discitis/osteomyelitis

Psoas abscess amd vertebral divcinis’
osteamyelins (Fig. 1 3a-¢)

Discussion:

Pathology involving the psoas museles,

due 1o their deep retroperitoneal location,

are relatively occult clinically and
radiologically/sonographically.
Vericbralfdiseal infection may exiend
o involve ils surrounding structunes
{paraspinal muscles, mediastinum,
retroperitoneal structures, e1c.). In the
lumbar region, the paoas muscle is

commonly involved due to its proximity.
Orwing 10 the course of the psoas muscle

{lumbar spine to lesser irochanter], the
paticnt may complain of groin pain and
movement of the hip may apgravate the
pain.

Psoas abscesses may oceur without
lumbar veriebral or diseal infection.
Although the imaging appearance is
not organism specific, abscesses due 1o
tuberculosis tend 1o have extensive soft
tissue spread and large collections (Fig.
13¢. ). Monetheless, needle aspiration
(usually under image guidance) is
required for organism identification,
Another common cause for a psoas
mass is a psoas haematoma (Fig. 13g).
These usually occur in patients on anti-
coagulants or with a bleeding diathesis.
The patient usually presenis with back
pain or loin pain and laboratory wests
may show angemia. The size of the
haematoma may be clinically deceptive
due to its retroperitoneal position,

Role of imaging in patients with

discitis/spinal osteomyelitis

- Confirm clinical suspicion of a psoas
abscess.

- CTIMRI to determine the extent of
infeciron.

- J|11:5§¢l~|._::|ld|.‘|] aspiralion for ofganism
identification.

- Image-guided dranage lor treatment.

Fig.13d Sagittal MR, T2W (uid is bright) image of the fower lumid :.‘
sping. There is deslruction of the endplates [arrowheads) on bas
sidas of the L3 disc. The signal in the L3 and L4 vertebral bod<s
i5 increased indicaling cedema (inflammalion) wiich in fils chives

sefting implies ostecmyalitis. There is also destruction of the 202
walls of these verlebra, through which the infection has spread &
form paraspinal abscesses. The armow shows the epidural covmpansnt
which is indenling the dural sac.

Fig.13e Axial T2W MR al the L5 lave! shaws the aght psoas r“ﬁi
betng expanded by an abscess farrowheads). The normal r'L”TJI[’ o
(P} cowld be used for companson, The psoas abscess has gutdioe

3 . - TR
laterally through the rigit obligue abdominal muscles to D66
subcttangous i location farrow).
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Discussion Case 13

Vertebral discitis/osteomyelitis

| (1) Presence of back pain and

: clinical evidence of sepsis

i raises the suspicion off
infective discitis,

1 (2) Disc space narrowing

with adjacent end-

plate destruction are

characteristic radiological

features.

{ (3) MRI is the imaging

modality ol choice

for detection of

complications such as

abscess,

IVLITINSOTINISNN T

I8 1Y . - (.
Fig.13f Coronal T2W MRI shows the varical pxtent of the right psoas
abscess (amowheads), s medial refation with the infecled L3 & L4
verabrae, and ils lateral extension into the subculaneous fal {afmow)
P=normal left peoas, Kskidney, Same palient as in Fig. 138

Fig.13g Axial nan-confrast CT showing a large hasmatoma owlside
(aslerisk} and within the loft psoas muscle. Thers i5 8 blood-fud
favel (haematocnl, arrowheads) for the hasmorhage insice the lell
psoas.
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Discussion Case 14

Chronic suppurative osteomyelitis

Chronic osteomyelitis of ribia
(Fig. 142, b)

Discussion:

Chronic asteomyelitis represents

a continuation of unresolved acute
infection (due 10 poor respense (o
treatment or other associated conditions
such as an immunocompromised state,
foreign body).

The extremitics are most commenly
affected and the metaphysis is the usual
site of initial infection.

The pathological process (and some of
the radiographic changes) are:

= The infecting organism is deposited
withan the medullary cavity
{haematologically or direct spread
[rom a wound or penctrating injurv),

- Inflammatory reaction occurs
around the focus of infection.

- Resultant oedema and exudate
increase, raising the intramedullary
PrCasUne,

- Raised pressure compromises blood
supply resuliing in bone,
haematopoietic tissue and mamow
fat infarct.

- Mew penosteal bone forms a thick
wall around the infected arca
(invelucrum Fig. 14¢).

= Sinus tract formation (cloaca Fig,
14d} as pus pushes through the
involecrum.

- Dead bone (sequesirum), from the
infaret.

Fig.14c Axial post-contrast fal-salurated T1W MRI (fal is blacs
Mud is Black, contrast anhancement s bright) of the titua of anclhar
paitent with chronic osteamyalilis. There are 3 conceninic nngs
surounding the meduilary cavily. The imnarmos! iin Ang is & laye
of endostesl resclion (arrowheads point oul the conlras! enhancng
andosteum). The outermost layer is a thick layer of pemsheal nird
bone (Black arrow). In between these two layers is the orginal contes
bone (ouwter surface indicaled by arrows).

Fig.14d Axial T2W MRI (fat iz brght, Muid is bright, cordical bong &
black) of the distal femur of ancther patfent with chronic osieDmyeiod
Thare Is a thick and unduwlating layer of pariasteal #ew bost

Eﬁrmwrmﬂaj‘ The infection has decompressad through o cfoadd
Eligat)
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Discussion Case 14

Chronic suppurative osteomyelitis

One variation is Brodic's abscess (Fig. 14e, D which iz 2 smoldering and indolent bone infection in
childhood. Here the bone reaction manages 1o wall ofT most of the infection (thus aptly named an abscess).
The gross spread and remodelling (Fig. 14g) seen in suppurative chronic osteomyelitis is not scen.
Imaging docs not identily the causative organism. Needbe aspiration under CT guidance helps 1o obtain
infiective material for microscopy and culure iF clinically necessary.

MR accuratcly assesses the extent of bone and soft tissuc involvement (Fig. 14e, d, 1).

Role of imaging in paticnis with suppurative osteomyelitis

- Confirn clinical suspicion of infection,

- Determine site and configuration of infection.

= MRI 1o assess extent of infection, especially the soll tssue involvement
- Guide biopsy 10 oblain material lor culture.

Ci -

IVLITINSOTNISNIN

Fig.14e Frontal radiograph of a young ,[}.;ih'ﬂﬂl' with a Brodie’s abscess in the
cisfal fibva. There iz a thin nim of sclerosis (arrowheads) around the infected
fegian. A thick pariasteal réaction (arrow) is prasen! madialy.

Fig.14f Goronal TIW MRI of the distal ibfa of the patient in Fig.14e. The
abzcess is surounded by a dark rim (armowheads) of sclerolic bone. The
iasion iz closes! fo the corical surdface superomedially, There is axtonsion of
Iha infeclion owwards fo produce a focal parfosteal reaction (armow),

Fig14g Lateral radiograph of the Hbia of another patient with chromic
Cileamyeilis, Thore is exténsive and well-aslablished pariosteal reaction
dround the hibla. This new bone is structurally weak and vulnerable o
rEmodaiing, resulling in a bowing daformity:

{ (1} Chronic osteomyelitis is characterized by local bane reaction to wall-off and
' limit the infection.
{(2) Classic features are a sequestrum, involucrum, cloaca.
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Diiscussion Case 15

Pathological spinal fracture

Pathelegical spinal fracture (Fig. 15a, b)
T10 pathological fraciure (probably

due 1o metastasis) causing spinal cord
COMPrCssion.

CT-guided biopsy of the T 10 vencbhral
body confimyed melasiatic involvement.

Discussion:

MRI thoracic spine of this patient showed

features of veriebral metastasis with

spinal cord compression

(Fig. 15¢-0):

= Replocement of the normal faty
marrow signal in the veriebral body
represents metastatic deposit (Fig. 15e,
d}.

= Loss of height of T10 vencbhral body,
due 1o pathological fracture of the
weakened bone,

= Bulging of the posterior verebral
body contour, due to destruction of
the posterior corex and intra-spinal,
epidural protrusion of the metastatic
mass (Fig. | 5¢, d).

- Posterior displacement and kinking

%'lg.fﬁc MR Sagiltal T2W image (fuid is bright, rrTu;gaw Faiisr R
[ i AL == are is abnormal low signal in the compressed vartebra 1]
Dtnl.hc spinal cord by the epidural mass indicating marrow replacemant. Tha inferveriebral dise and endplates

(Fig. 15¢. 4, ¢). are preserved, The posterior corex s destroyed and theme 15 a1
- Preservation of intervertebral dise apidural mass (amow) displacing the spinal cord posfarody.
helps 1o distinguish metastases from LT
infective discilis. .

- Coronal view shows the vertical
extent of the wmour mass (Fig. 150,
involvement of the lefl pedicle and
extension of tumaour across the lell
neural exil foramina, The laner
probably causes compression.

- Involvement ol lefl T9 and T10 nerve
rools resulling m symiptoms along their
respective dermatomes (Fig. 151).

The venebrae are commonly involved in

dissemnated bone metastases, Extension

of metastate tumour mass from the
vertebral body into the adjocent epidural
space causes compression of the spinal
cord and nerve roms,

Early detection is imporant as

neorological damage 15 potentially

reversible after surgical decompression or
radiotherapy.

- A ey - v
Fig.15d MR! Sagittal post-contrast TTW fat-salurated IrThiQ-:
(ermhancenernt is brght, Fwd and fal are dark). Both the s arfenrs
and epidural companonts af the mass anhanes affer cormlras!
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Disenssion Case 15

Pathological spinal fracture

Fig.15e MRI axial TIW images al the T1 Cl
levaf, '."l'l-'--flll..'!.ll.l' ral mass 5 indented oo
of either side of the posterior lon
bgament (arrowhead) formung fwo b 5
pushing tha spiral cord {'.Ir.l'r:IIﬂ.-_I pastenany
against the laminae.

Fig.15f MR! coronal post-conlrast T1W
fol-saluvated image fenhancement is brig

Mg andd fal are dark) The epicural ¢ 5
has a roughly H shape n:rﬂ.l"g:.-rara.“ as a
rasull of fumour exlension [arrowheads)
thraugh the exit foraming. There is also
imvohrament of the T10 leff pedicle (amow).

| Note:

] {i] Spinal cord compression
should be considered in
patients with
disseminated malignancy
presenting with spinal
neurological symptoms

1(2) MRI spine is the imaging

. modality of choice.

1(3) Early diagnosis and

{ treatment is important for
good neurological
recovery.
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Discussion Case 16

Degenerative disc disease

Degenerative intervertebral discs with
profapse and spinal caral stermosis (Fig.
16a-¢)

Discussion:
Degenerative dise disease is one of the
commonest causes of low back pain
withwithout sciatica, especially in
older patienis, manual labourers and
contact sport plavers. The pain may be
duc to pathology in a vaniety of related
Slruciures:
= Dise proarusion with/without
macroscopic annular tear (the annulus
fibrosus is innervated and damage o it
CAURES Pain )
= Merve rool compression (by protruded
disc, andior hypenrophicd
higamentum fovem andfor facet joinis)
= Facel joint degenemtion (these are
synovial 1ype joints and may undergo
the typical degenerative changes, i.e.
loss of cantilage/joinl space/
subchondral selerosis and
osteophytosis
- Anterior or postenor veriehral
subluxation due o abnormal
translatory movement. The lower
lumbar spine (especially the L4/5 and
L5/S1 levels) are most commonly
affected. MR is the most sensitive
imaging modality for detection of
complications related 1o degenerative
disc disease, including (Fig. 16a-g):
- Spinal stenosis {cord or cauda equina
COMpression )
- Effacement of the Iateral recess(es)
(compression of the subjacent nerve
]

- Effacement of the neural exit foramen
(compressien of the exiting nerve root)

Fig.16d & e Saquifal and axial T2W MRI
of the lumbar sping of & normal patiant
for comparnson. The nucleus pulposis is
af narmal high signal and comtained within
the anmwlus hbrass. The axial image shows
the normally separate merve roofs of the
cauda equing suspended in CSE The deep
miuseias of tha Back ofo syrmrmeltrical.
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Discussion Case 16
Degenerative disc disease

-F-'Q.'IE.I’ Median sagittal T2W MRI image of tha lumbar
e of & different palient shows a vanely of changes
of disc deqoneration, There is pestenor disc profrusion
at the L4/5 and LS/51 levels. There is a focus of high
Hgnal indicaling an annular tear farrow) in the postenor
Wpect of the L4/5 disc. There are also less sovers
thangas at the L1/2 and L3 lavels.

’ 1 e - 1 1
Fig.16g Meadian sagiftal T2W MR! image of the
lumbar sping of a diferent patienf shows changes af
disc degenaration, Here there is anlerior subluxalion
(amerolisthasis) of the L4 verabral body. The amount of
subluxalion can be demonsirated by drawing a ling alomng
the anterfar or postemor corfex of the subjacen! vertabral
body and assessing how mush the suprajacen! verebra
has slipped. Here it is lass than 25% of the AP diameler
of the L4 veriebral endplate and thus classified as a grada
| anterolisthesis. if would be considerad grade I if if was
betwean 25% and 50%, grade il if between S0% and
5% and so on.
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Discussion Case 16

Degenerative disc disease

Radiographs of the lumbo-sacral spine are usually performed for o quick evaluation (Fig. 16h) of the
siatus of the veriebrae and discs. Reformatted CT images provide similar but more detailed information
(Fig. 16i).

Similar degencrative disc changes may also occur in the cervical levels

Role ol imaging in degencrative dise disease:
- Rule out other couses of back pain: vencbral fracture, discilisfosteomyclitis ele
- Define and locate site/sites of abnormality

- Estimate extent of canal stenosis andfor neural exit foraminal narrowing
= Follow-up imaging for progress after ireatment

Fig 160 Lateral radiograph of the lumbg-sacral spine
of & dffarent paliant shows loss of disc height al tha

Fig. 16i Median sagittal raformatted CTimage of & diffgee
paliant shows the bony architeclure in exquuiile geg
SpnG L4/5 and LS1 lavels, There are also anferor

Thare is lnss of dise height and infra-discal §a3 [ anms
of the L4/5 and L&51 discs due fo disc desccalon, The
intra~discal gas is 8 vacuum phonomenon which eoge
whan thore is a join! space enfargement (du 0 & GEiGeie
mavement) and dissolved nitrogen diffuses 1o BT g une
There is endplale jregulacily and small pits from gg:
hemiation {arrowheads). There is reactive SUSCHony
bony sclerosis fopan arrowl

endplale osteophyles famowheads),
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Discuxsion Casc 16

Degenerative disc disease

Nuote:

(1) Low back pain with/withoutl sciatica 15 commonly caused by degenerative disc
disease.

(2} MRI is the imaging modality of choice.

(3) Complications such as spinal cord. nerve root or cauda equina compression can
be assessed by MRI.
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A 7S-vear-old woman, with a known history af estcoporosis, complained of severe pain of the ‘._ﬁl.l'!”
fefi forcarm after falling on an outsiretched hand. On phivsical examinacion, there Was g ywolfinE
over the distal  forearm with localized tenderness and a fracinre was suspected. ,ﬁ;m;mxﬂrp“"

of the wrist were performed (AP and lateral) (Fig. fa and b,

Questions

(1) What abnormalities do you see on these radiegraphs 7
Fromal view: Cortical disruption of the distal radius
Discontinued white band in distal radius
Lateral view: Dorsal angulation of distal radial fragment and carpus
- Soft tissue swelling over the wrist
(2} What is the dingnosis 7

Fig.1a Frontal view of the wrist shows cortical disruption
(armow), and a white band (due to overlapped bong)
across the disfal radial melaphysis,

Fig.1b Laleral view shows thal the distal radial i
surface (while line) is dorsally angulated (@PBICHT
30 degrees) with respect (o the radial shafl (e
normally a 10-15 degree volar angulation). TS 28—
results in the classical ‘dinner fork’ sign.
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a HS-II'EGY'FM womean, with a known h:’smry of osteoporosis, fell from her bed and could wot stand
afterwards. She had severe pain over the 7 ight hip region. Physical examination showed shortening
of the lower limb which was also held in external rotation. Marked localized tenderness was
present aver the hip joint. As a fracture was suspected. radiographs of the lefi hip were performed

{Fig. 2a and b).

Questions
(1) What abnormalities do you see on these radiographs ?
Lucent line through base of neck of femur
Discontinuity of cortex of the lfemoral neck
Medial angulation of the femoral shall resulting in a varus deformity

(2) What is the diagnosis 7

e
X Ler

Fig.2a Frontal view shows a lucent (fracture) line (runni
betwean the amows) and an angulated femoral nec
conex (interrupted white line) of a basicenvical fracture
wilh ap L Them was a resultant varnus daformi
disniption of Shenlon's line (white conlinuots fine).
Shenlon’s line iz a line drawn on the frontal radiograph,
&ang the inferior margin of the suparor puble ramus and
infaromedial cortex of the famoral neck. This should be
QSR fornorai o acliias ar sippad. femons
s, femaralinack fraciures an T .2 eral view shows the fraciure line (armows,
epiphysis. [n'(his patient, the neck of the inferomedial ﬁ% aﬁmmﬂt irochanteric fracture famwnm)fggpamé

surface of the femoral nack (broken line) does not fofm @  fraciure of the greater trochanter). The latter component
smooth curve with the superior puble ramus. was nol well demonstrated in the fronfal view.
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o d3-year-old maon was hit on the back of the right shoulder during a fooiball game vl l,__m,,F;m'ﬂ;'r.l'
af severe showlder pain subsequentdy, On physical examination he conld nor actively move ’II""
right wpper limb, The lateral owtline of the showlder was ffar and o bulge was fel j-m:r fredow HE
lateral portion of the clavicle fin the efavipecroral wiangle),  dn view of the Iil‘-‘-'rurll.-_ ,-Hdmgrupﬁ-‘"
the right shoulder were performed (Fig. Ja and b framtal and ¥ views).

Questions
(1) What abnormalities do you see on these radiographs 7
Fromal view: Loss of contact between the humeral head and glenoid
Humeral head lies inferior 1o the glenoid

Y view: Humeral head lies anteromferior o glenoid
(2) What is the diagnosis 7

Fig.3a Fronlal view shows infarior dislacation of the
humeral head (arrow) with respecl to glenoid fossa
{arrowhead).

Fig.3b The Y view shows the glenoid fossa en fs
{arrowheads) and silling at the center of the Y shap
profile of the scapwla. The humeral head (arows)
dislocated amnterarly and inferdorly.
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e 3.5‘-}@&?'—51'*-‘{ womah With multiple medical problems complained of low back pain for two months
There was no fever or history of significans trauma. Physical examination revealed localized
wenderness over the lumbar spine and increased kyphosis, without newrological deficit. Laboratory
jinvestigalions showed normal white cefj CONM, ﬂ-y-m,, caleium and phospharte levels. Serum alkaline

mhosphatase level was also within normal limits. Radiographs of the thorace-lumbar spine (Fig.
ey el f!'_j -,,.,_-,_;mpg.l_]f'{.r.r'.lm:d IN vigw ;,!If',r}”_r -'J'r'.'-'-’r’.l.l‘_l.'.

1Questions

(1) What abnormalities do you see on these radiographs ?
Frontal view: Biconcavu-shnpwl T12 vertebral body

Lateral view: Generalized decreased bone density

Increased kyphosis centred at thoracalumbar junction
Wedge-shaped T12 (worse) and L1 vertebral bodies
(2) What is the diagnosis

Loss of height of

Increased density of vertebral body (due 1o bone impaction)

‘LI

Preserved outlines of the pedicles

Fig.43

and
F“ﬁrnﬂ.aadﬂ am preserved, making metastatic diseass
El

fkely

grontal view shows loss of h:&'?-ht of the T12

L1 vertebral bodies. The o

nes of padicles

_4b Lateral viaw shows the wedge configuration of
Eﬁh‘;acrums and the resulfan! exaggeraled Kyphosis
al the ihoracolumbar junction. The lower part of he
posterior margin of the L1 vertebral body is bulging
postenody (amow) suggesting refropulsion. This view
also shams{ho degree of osteoporosis of the spino. The
varehral bodigs demonstrate generalized osledpenia
with a thin bright corfical rim (relative fo the darker

osleapenic cenirs).
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Case 5

A 6i-year-old womean, with a .fri:cl'r:rll' r.::.l" Dreasi carcinoma, .l_'.:,l.lr.lp.fa.l':u-’(.l' n_,r' right pelvic pain for
months. The pain was ol fn natee and progressive over ihis period. Physical exanimarion shosed
saft tisziee swelling and local tenderness al right ilice bone. Laboratory investigations revenled a
raived alkaline phosphatase. Parathyroid hormame level was normal. Radicgraphs af the pelvs nere
performed fn view of the clinical history (Fig. 5a and b, frontal and obfigue radiograpis).

Cluestions
{1} What abnormalities do vou see on these radiographs 7
Frontal view: Patchy selerosis of the right iliac bone mixed with mottled lucencics
Break in the eortex of the iliac bone with the fracture line extending into the iliac bady
Driastasis of the right sacro-iliac joint
Oblique view: Lucent line raversing the iliac bonc

(2} Whan i= the diagnosis 7

Fig.5a Frontal view of the
pelvis shows palchy sclemus
and lucencies in the nght
iifac bone. There iz a break
in the corlex of the fac bom
(arrow). There is dlasiast
(widarming] of the rght
sacroliac folnl, compand b
the laft.

Fig.5b Obligue (45 degres)
wigh of tha pelws shows

that the fractue lne exaagdss
deap (nto the e body

amd also branches {farwl
The undarlying bonme

shows mixed sclorosis and
lucency indicating paffogy
(neoplasia or infachon,
imitarmmalory, ischagmia)
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Case 6

A d-vear-ofd boy conplains ef severe lefl forcarnr pain shartly after falling off s bievele, Plvsical
examination shows swelling and marked localized tenderness aver the distel lefit forearm. Range
of movement is severely limited by poin, A frocinre was suspected and radiographs of the Sorearm
e pr.l_'.fpr.lh-q_'r.f |',|’-'J'Lr ter frotal, B feterod vigw),

lgumticlm
{1} What abrormalitics do you sce on these radiographs Y

-0 the frontal view, fracture lines wre present extending panially aceoss the ulnor and radial shafis
= 0n the lateral view, cortical disruption ol tse distal ulnar shalt is present on one side bul mioct on
thee other. Similar but morne subtie changes are scen in the radial shafl,
(2} Whaa is the clingnosis

VINNVvH.L

Fig.6a Frontal wviow of the forearm shows fraclure inas
exlanding parliglly across ihe winar and radial shafls
[amowhpads). There s no displacamen! or angulation
presant in this vigia)

Fig.bb Laleral view of the forearm shows corticdl disrupiion
of the wnar shalt on ang side (white amowhéad) but
apparently intact on the other (arrow]. There is mild
bowang/anguiation of the whar shafl [concawly facing the
amowy. Stmifar bel move sublle signs are prasent in the
rachal shaill {black arrowhead).
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ar-old boy presen
Phyviical minalio
of mavemeni was 1
evaluation (Fig. 7a lateral,

o Kand
v jusi abe

15 af the efbow were vrmed for firthasr

(Juestions
(1) What abnormalities do you see on these radiographs 7
Frontal view: There is no evidence of a fracture
Lateral view: The anterior and posterior fat pads are clevated
There 15 a break in the anterior cortex of the humerus
(2) Wha is the diagnosis 7

=)

e
-1
Pl
P
c
3
>

ig. 7a Lateral rad
g ru’ atad by i sad foint capsule content (by
lar ure (arrowhead) 15 present (image cown
an Imaging. The Chingsa Univ




ear-old m a5 i A b _
4 .Tﬁ'-._n- i an wag inoa r;r_&.rm vehicle accidens and susiained an injury to his right knee. On
R e APF 2 =
o ere was a swelling around the knee with generalized tenderness, Frontal and lateral

radiographs were performed for firiher evaluation (Fig, Sa lateral view and b coned frontal view),

Questions
(1) What abnormalities do you see on these radiographs ?
Lateral view: Swollen suprapatellar pouch
Frontal view: Fracture line extending inferiorly lrom the lateral tibial plateau

[2) What is the diagnosis 7

Fig.8a Lateral raciograph of the knee
shows a distended suprapalellar pouch
(arrows). No bony abnormalilies are Seen,

Fig.8b Frontal view of the knea contrad on
the tibial plateaw. Thers is a fracture fing
extending from tha laleral libial plataau
infariody (amowhead). Thers is another
corfical imegularty in the tateral tibial
metaphysis (armow).
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A deppar-o ; .
\ A4 Ul raeny ws Browght in by ambulance after being knocked down by a car: He was alert gnd
e VIR ey 1 ] : s . Ry i
s nically siable on general examination. There was marked localized tenderness over the mid
cervical g " L . > Rl
¥ sgion. Myscle power was globally reduced in all forr limbs. A loteral cervical spine rotiograph

iFig. Qalwas perfarmed o5 part of @ trauma radiographic series.

(uestions
(n ::rilal- :lh.nr:-mgulil;:.ci do you see on this lateral cervieal radiograph 7
Small triangular (teardrop) fractured fragroent of bone in the anterainferior aspect ol the C3
veriebral body,
Preveriebral soff tissue swelling associated with this fracture.
Widening of the space between spinous processes of C3 and C4.
Loss of aormal cervieal lordosis.

{2) What is the diagnosis 7

Fig.9a Lateral cenvical
spine radiograph shows

a inangwar-shaped
(teardrop) fracture af the
anteroinfedor aspe of
the C3 vertebral body. Soft
fissue swelling is presant
al this hevel due 1o a small
associated hapmaloma
Thaere is an increas
separation of the dsiance
betwean the C3 and C4
spinous processes (doublie
headed amaw]

indicating a hyperleon
machanism iy and
injury o he inter-5pin0us
ligarmeni, Nolg the [oss of
narmal cerdcal lordosts.
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A .irfl—_n!'ﬂ'f'ﬂm man was browght in by ambulance sharey after falling ome his back from a height af 10
metres. Physical examination revealed localized tenderness in tharacolumbar region, and o Til spinal
jovel paraparesis. The abdomen was sofi, chesd and reck non-tender and Ho{.l.:;' pressure was el

A fromial radiograph of the thoracelumbar spine was performed as pary of o troume sevics {Fig. Ha).

(uestions

{1} What abnormalities do yow see on this radiograph 7
Loss of height of the T12 vercbral body

(2} What s the diagnosis

Fig.10a Frontal radiograph of the
thoracolumbar funclion shows loss
af height of the T12 verebral body
and sclerosis. The pedicles are
intact,
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A -{"_'T{"'"M wonia® Witk a kmown history of rirenmatoid arthritis, preseated wirth mwe moni
u)‘: nelh Papjp .;Jggmw:h't'nf by ratating the _;J;_,m_.r There was 0o TEloEy of raceni maiai or fever
Physical Cxamination showed localized tenderness aver the wpper cervical spine fn e :.'ilr"""'-_‘_lq'l"'"?f
region. The Fange of redation was limired by pain while neck flexion and extension were unaffected

T T o T : i i L
Liab o IveEsrigpeliont revealed an elevated ESR and o novmal white cell cowmt. A J'.-Jl'l.""“r corvical

¢ riaed : L ;
P Uraph (Fig. Hal was done ax pare of g cervical spine series.

Questions

(1) What abnommalities do you see on this lateral cervical radiograph 7
I”"'r_""“"d Joint space between anierior arch of C1 and odontoid process of C2
Indistinet outline of odontoid process {due to cortical crosion)

(2) What is the diagnosis 2

[ Lateral yigw of corvical spi =
s:gf-;:‘:“ {d-sr;,.,,r;';eg‘;f;fg;’ W;iiflr;h? Magnilied for the atfanto-axial joint, There is an increase in the o4anTc-acs
bl 18T arrgu, " 0 normal Gdu'.l,sﬂjrﬂ:ﬂ;h:;’ -'.I-gr{rnur arcnanf C1 and antorior aspeel of odenipid process "';:-‘2-
aianong . : - Wd measwre 3 mm or less. The corfe k o NOCEES i3
pocY & e jo rosion secondary fg the undaying inflammalery jm“ﬁrr_om.x of the ogontoid P

—_ ————
zﬁﬂ __________.--""r-_--"




Discussion Case |

Colles’ fracture

Colfes” fracture (Fig. la. b)

Driscussion:
Colles” frmeture is the commaonest frciure
to oecur in an osteoporotic elderly patient
falling onio an outstretched hand.
Radiographs in two erthogonal
projections help deteet displacement,
angulation and impaction of the fracture,
These are important considerations when
planning reduction.
Features of Colles’ fracture scen in this
patient’s mdiograph (Fig. 1a. b):
- Transverse fracture of distal
radius - usually about 2-3cm
proximal to the distal radial
articular surface
= |mpaction {overlapping) of the
ibeculaeicortices produces
discominued/continuous white
line {fraciure line)
- Lateral view shows dorsal
angulation of distal fragment
resulling in the classic clinical
“dinner fork™ deformity (normally
there is approximately 10 degrees
volar angulation of the distal

]
il
-
c
=
b

i in T Fig.1e Frontal view of the wrist of another palien! shows lateral
mﬂ:.lllurh-_uln r su:u riace) g.g?p_mmnmn: {almast full raclial shall width) of the distal radial fragment
= Soft tissue swelling over dorsal logether with the wrist and hand en bloc.

aspeet of distal forearm
- Generalized decrease in bone

density indicating underlying

osbeOporosis
s Aside from dorsal angulation, the wrist
sand hand may be markedly displaced
4Fig. Ie) and sofi tissue damoge
Ureuravascular or tendon injury) may be
S4gnificant,
TThe fracture may also extend o involve
tthe distal articular surface (Fig. 1d) which
mnay result in a step deformity of the
Histal articular surface and predispose (o
Premaure degenerative joint discase.

F’q‘-fﬂ Frontal view of the wrist of another
ff:a“““ shows & fraclure line extending fo
e md-'ﬁiaf radial arficular sudface {arow). If
i e Sf-ﬂp_uf gap s prasent, the resulfant
w::]urar aricuiar suface may result in local
F8Mmalene degenarative joinf disease,
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Discussion Cuase |
Colles’ fracture

Management 15 usually by means of
closed reduction and immaobilization.

A post-reduction radiograph is usually
performed to check for alignment.

In pateenits with sigms of (Fmtima anound
the wrist one must be aware of other
common traumatic lesions at the sile,
¢.g. fracture ol the scaphoid (Fig. 1¢) and
scapholunate dissociation (Fig. 11).

Role of imaging in patients with wrist

fractures

= Confirm clinical suspicion of a
fraciure

= Determine site and configuration
of fracture (number of fragmens,
displzcement/angulation, aricolar
surface imvohoement)

- Post-reduction/iollow-up radiographs
1o confirm satisfactory alignment.

Note:

I_I} Colles’ fracture is the
commonest fracture in
an osteoporotic elderly

| patient who falls on an
outstretched hand.
Frontal and lateral
radiographs ol affected
wrist are the imaging
modality of choice,

(2)

Fig.1e Radiograph of the wrist showing a lucent fraclure §
through the waist of the fraciure. Nole that the blaod supply G

proximal pale of scaphoid enters al the

(proximally). A fracfure hers or more proximally may disnpd B

wais! and curves backwars

s

Suppl'r_ ﬂﬂ'SI’.ﬁ'ﬂr?g‘ in avascular necrosis of the proximal I‘.r.}s'r.-‘.-r_'-'

Fig.1f Radiograph of the wnst in l:hr

el gr.}sgn.lrl"' with wiist gy

after a fal. There is a wide gap (as! ensk) of over 3 mm between »

scaphoid and lunate {scaphafi

the scapholunate gaman! 15 torm (o

wafe dissociation). This vdcales

ge courtfesy of OF Yolae,

Lew, Dapartaent af Disgnostc R-J-!f-r.‘ lagy and Organ Imaging I

Chingse Ling varsily QFH-".\H_;I Kong)
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Discussion Casc 2

Fracture of the femoral neck

Fracture af the femeral neck (Fig. 2a, b)

Discussion:
Some cases of femaoral neck fracture
may be difficult to detect on radiographs.
Acarclul search of disruption of the
continuily of bony trabeculae within
the femoral neck is required. Drawing
Shenton’s line is alzo a quick method 10
check for subtle changes in alignment
{Fig. 2a).
The major deseriptive terms are:
= Location of fracture (Fig. 2e):
(1) sub-capatal {Fege. 2d);
{2) mid-cervical (Fig. Je);
{3} basi-cervical (Fig 2a);
{4) inter-trochanteric (Fig. 20;
{3) sub-trochanteric.
= Number of large (over 2 cm)
[ragments
- Angulation of the femoral shalt with
respeet Lo the lemoral head
Susgical intermal fixation is usually the
treatmeni of choice and allows early
mebalization.

Role of imaging in paticnts with hip

fraciures

= Confirm clinical suspicion af o
fracture

- Détermine site and conliguration
of fracture (number of lragments,
displacement/angulation, anicular
srface involvement)

* Radiographs of the afiteted hip on
follow-up are necessary to detect
complications including;

(1} avaseular necrosis of femoral
head - sclerosis of femoral
head. Collapse of the
subchondral cortex in more
advanced cases. Risk of
avascular necrosis iNCreases as
the fracture line gets closer to
the femoral head,

12} non-union

13) osteoanthritis — joint space
marrewing, subchondral cyst!
stlerusis and osteophyie
formation,

S

Fig.2¢ Drawing showing the nomenclalure for the location of neck
af famur fraciures: (1) sub-capital; (2) mid-cervical; (3} basi-cenicall
{4} infer-trochandernic; (&) sub-frochanterc.

Fig.2d Frontal wT&w showing a sub-gapital fraciure (amow).
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Discussion Case 2
Fracture of the femoral neck

- Radivgraphically occult fraciures
may require diagnosis by cither

MRI. CT or bone scan.

(1) Fracture of neck of femur
should be considered
after fall in elderly
patient with sympioms
and signs localized to
hip joim.

(2) Frontal and lateral
radiographs of the
affected hip would
confirm the diagnosis,

{3) Description should
include the fracture
location, number of
fragments and degree of
angulation.

<. B

L

Fig.2f Frontal view showing on inler-irochanteric fracture (amows!
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Discussion Case 3

Anterior shoulder dislocation

Areriar shonlder dislocation (Fig. Ja, b)

[pcussion:

la some cases of anterior shoulder
dishocation, a fracture may be present
xide from shoulder dislocation (Fig. 3c)
Additional views (the Y view) are
performed to ascertain the antero-
posterior location of the humeral

head with respect te the glenoid. The
disfocation is anterior, in over 90% of
dhoglder dislocations. Another view
shich helps to cvaluate the antero-
posterion relation, is the axillary view
iFig. 3d).

Fig.Jdc Frontal view of a different patient with antero-inferior
displacement of the humeral hoad. Thera is a small frachure fragmen!
Jjust laleral fo the glenoid (arrow).

Fig.3d Axillary view of the same pationt in Fig. Jc shows ananor
displacement of the humeral head {armow) will réspect (o e gl
{outlined by arrowheads). The acromio-clavicular jomt s indicaled
by an opéan arow.
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Piscwssion € ass 3

Anterior shoulder dislocation

apnisaidly be
wof thie wiiantent 2 b
albce pesdus s L i
peebud tiren
F s tas thie LT PRER O i
anpiect f thie barrieral beed o

mtpberrs wnberarar welge ol hie gl

it a
{rivenare ool thie boermeral head O00-Sacke

il et poiscimin in PO 6ol cases dF 02, Tigj
'.sl1|||;-r|:. thiese miay b damagee tee the
prhemeeid labhpuan chiee e thie disfocaipg
i1 g W), Daliea] damages 0 antgrans
sl atiom i coaadered o nek luctor

proal i preany s rovurieni dislgativn.,

Fig.Je Axial MRI, T1W image of anofher palient valh & previous
disiocation showing a Inangular-shaped fracture (arrowheads) o
the supaniar aspact of he humeral head, This is & Hil-Sachs defect
and hes in the classic postercfareral location (exacl lecalion wil
depend on the site of impact vath the edge of the glenoud)

Fig. 3 Aviai MR ar
latwurn, fendons and

TOLIEr 340 o

TaliF e
P am

Jar
,

s

T qconiras! s et glenod
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Discgssinn Case 3

Anterior shoulder dislocation

£ oidey patienis. theere may 2lse bean
sangisted rotaior
TFae 9.

. 3o

cufT wendon 1o

L] E v k
osienr shoulder dislocahion 1 msh

eess coenmen (Fip. 3h)

iz the hum

=ving o 8 ~hight-nulb”

FRele of imering in patients with

homlder dislocation

= Codiim clinioa] sauenicion of 2
dsiocanon

- Determins oo
dsloceied homerzl

- Dspoasrals fractuses 17 presenl

— Post-redoction radiagraph
satiefacton ;.:._|_":':':-.-.'.'.

= MBE] e g2

-
<
B
c
=
>

EIREy

!!. \. s

1) Diagnosis of amerio
shoulder dislocation
can usually be made
clinically.

Radiographs of shoulder
in frontal and axial (or
lateral} views confirm
the diagnosis.

.I1
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Discussion Case 4

Fractures of osteoporotic spine

Fractures of osteoporotic spine (Fig. 4a, b)

Discussion:

In elderly patients presenting with low back pain, the differential diagnosis includes lumbar spondylosis
{degeneraion), osteoporotic fracwres, discitisfosteomyelitis, neoplastic infiltration of the spinc or adjzcent
retroperitoneal struciures.

In osteoporosis, there is reduced bone mass, However, it is of normal compasition (compared with
osteomalacia where the bone 15 of abnormal composition).

T11 and 12 are the most common sites for thoracic (ractures (higher levels are supported by rib cage).
The wypical findings of vsieoporosis in vertebral bodics are (Fig. 4b);

- Generalized decreased bone density

- ‘Picture framing’ appearance of venebral bodies, the cortex is the major weight-hearer henee

the lasi 1o be resorbed, The contical bone stands out against the osteopenia of the trabecular bone.

A fhexion mechanism resulis in wedge-shaped veriebral body fracture. If there is a significant component
of compression in the mechanism of injury, a burst-ype configuration resulis. In this patient (Fig, 4b) the
latter is present and there is bulging of the L1 posterior veriebral body cortes seen on the lateral view. This
retropulsion may push into the spinal canal resulting in canal stenosis.

MRI (Fig. 4¢) better delineates the spinal canal and status of its contents if there are lower limb neurological
svmpioms of if surgical intervention is contemplated.

Role of imaging in patients with

osteoporotic spinal fractures

= Confirm clinical suspicion of a
fracture

- Determine site and configuration
of fracture (wedge or burst ivpe,
retropulsion of posterior wall)
Act as baseline for luwre reference
{worsening of the fracture or
development of new lraciures)

= MRI for status of the spinal canal

(1) Osteoporosis is
commonly seen in elderly
lemale patients,

{2) Decreased bone density,
contical thinning and loss LA 4 S
of trabeculac are typical ~ Figde Sogitiat MRI, T2w image (fuid and marrow fat are baght) of

tho theracolumbar junciion. The lraciures of T12 and L1 are Soen.

radiological leatures of Thera is & reiropulsed fragmont in the infarior aspect of (he L1

gica vertebral body (arrowhead) This is pushing onfo the caudd €quina

0SICOPOTOSIs. & s angin (noto the conus (arrow) ending just above this 1evel)
Same patient as in Fig. 4a, b
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Discussion Case 5

Pathological fracture

MWathelagical fracture (Fig. 5a, b)
TThe radiological appearances seen

kin this case are noi specilic for bone
emetastases, Multiple myeloma, primary
Fhenign or malignant bone lumour {such
138 chondrosarcoma) or infection could

I have a similar appearance and result in
i 2 pathological fmcture. However, the
oclinical history of known malignoncy

s supports the diagnosis.

Discussion:

The iliac bone is a common site o
harbour clintcally *silent” lesions. These
cun grow 1o 3 large size or couse (ractures
beefore the paticnt presents. C7 scan
allows better apprectation of the sixe and
configuration of the lesion atfecting the
iz bone (Fig. 5c).

Onee there is suspicion of bone
metastasis, the presence of other
lesions will need 1o be sought for and o
rudionuelide bone scan may be helpful.
Ferforming a bone scan has the [ollowing
advaniages:
- More sensilive than plain
radiograph, diagnosis can be made
before rdiographic changes occur,
- Convenience: allows imaging off
the whole bony skeleton in a
single examination,

Whaole bady radionuclide bone sean in
patients with multiple bone metasiasis
typically shows multiple *hol” spots,
repreienting areas ol increase in
eileoblastic activity in response 1o

e metastatic deposit. The extent of
uptake reflects the loeal blood supply
2l osteoblastic activity. These lesions
rredominantly affect the axial skeleton.
Hewever, in this patient (Fig. 5a. b. ¢) the
Pelvic lesion was largely “cold” (armow)
Cuept for the fracture (Fig. 5d). This is
Probably because the fraciured fragment
i relatively avascular.

Fig.Sc Axial CT image of the pelvis with infravenaus conlrast (sofl

lissue window seftings) shows a large soff issue mass on bolh sides
of the fractured bone (open arow). This mass dpes ol enftance
much. The liacus muscle (arrow) is elevaled and there s medial
displacement of the iiac vessels (arrowhead). Note the diasiasis of

the right side joird,

i}

Fig.5d Bone scan of this

patient shows pholopenia (lack

of redipnuchide uplake) in the
posterior aspect of the ivac bome
{indicating ischaemia fo live area
or a pure asteslylic lesan) as
compared to the leff side. There iz
a band af ncreased radionuchide
uptake farrowhead) in the anlerior
aspect of the lfac bone conciding
wilh the fracture sife and margin of
the tumour

antemar 1 i,
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Discussion Case 5

Pathological fracture

Role of imaging in paticnis with

suspected pathological feactures

= Comfirm elimical suspicion of a
(raciure

- Dterminge site and
conliguration of frastune
{mumber of [ragments,
displacement/anculation,
anicular surface involvementy

- Assess the appearance of the
underlving bone {osteolvtic
(Fig. Jeb, ostevseherotic or
diffusely infilirated, ¢1c.)

- Detect other sites of
invohement (bone scan)

Fig.5e Radiograph of the proximal
hurmerus shows a fraclure through
a lylrc expansile bone lasion aller
minor frawma. Aside from a bradch
of the corfex (arrowhead), a frachured
fragmeni (avow] Ras callapsed into
tha fytic lesian. The undarlying lesion
iz & bone eysl. Nis nol uncommon for
bone pathoiogy 1o be discoversd only
after a fractuve through it, Often onfy
Imvial lrauma 15 nrquired fo frachwre
thvough the underlying lesion

(1} Inapmient with a
known history of
cancer, underlying
bony abnormalities
associated with
a fracture should
raise the suspicion
ol metastatic
involvement,

(2} lliac bone is a
common site for
silent lesions,

{(3) Bone scans may
not always be
‘hot” for metastatic
deposit(s).
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Discyssion Case 6

Incomplete fracture

Incomplete fracrures of radins and aina
(Fig. 6a, b)

Discussion:

Incomplets raciures are delined by a
disrupted cortex on one side of the bone
and the sther side 15 buckled or bent.
There are two types of such fraciures:
greenstick and torus fractunes,

Ina preenstick fracture, the bone is bent.
the convex side (efTect ol tensile foree) is
disrupted (Fig. 6b) and the concave side
{compression [oree) intact.

In 3 torus [racture, one or bodh eomices
bulge out (Fig. 6c) due 1o o compression
fce.

These incomplete fractures tend Lo occur
in children as young bomnes are more
deformable (plastic) when subjected 1o a
compresston force. Henee the compressad
side either bends or buckles rather than
breaks cleanly. The relatively more robust
perresteum probably also plays a role.
Incomplete fractures may be subtle (Fig.
6 and d). A careful search for subtle
buckling is necessary in children with
hit:ﬁ level of clinical suspicion of a
Iractre (Fig. 6e).

Fig.6c Frontal view of the disfal forearm of
another skelefally immalure palient shows
3 larus fracture 1 the laleral aspect of the
a@slal radial mela-diaphysis (arrowhead).
There is no exlension of the fracture to the
ot corlex of the bone, The wna appears
wmemarkable on this view

+ Fig.6d Same patient as in Fig. 6c. Laleral
‘viaw of the distal forearm shows an
iincomplele fracture involving the dorsal
teartex of the distal vinar metaphysis
ilarrowhead). The radial fracture is nol
(3880 on iz view. This case lustrates
Ihe value of oblaining orthogonal views
| (frental and lateral) to scroen for fractures
I 8lso rwinforces the principle that ring
i Hnctures (such as paired bones) fraciure
4| o places, so Jook carefully for a second
He3n if one fesion is discoverad,
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Discussion Case &

Incomplete fracture

Raole of imaging in patients with

incomplete fractures

= Confirm clinical suspicion of a
fraciune

= Determine site and configuration
of fracture

= Follow-up radiegraphs 1o confirm
satisfactory alignment

Note:

(1} Incomplete fractures are
common in children.

(2} Focal cortical disruption
{bent or buckled)
with imact cortex on
opposite side are the
typical radiological
features,

-
Y
>
c
=
P

Fig.6e Fromal view of the proxim

Phopmeres af & skaietaly ar imature

patend showing an mcomplele fracture {arrowhead)
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Discussion Case 7
Supracondylar fracture
Supracendylar fraciure (Fig
Discusiion:

Thus 15 the n

such cages, the

The fat pad sign i s that there is

ped which normally resides in
oo N many normal
j pad is normally not v
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Discussion Case 7

Supracondylar fracture

Fig.7d Lateral view of the e/bow of a differont patient
The anterdor humaral ling fwhite line) drawn along B2
anterior corfex of the disfal hurmeral shaft should nofmpty
pass through the middie third {cross-hatched) of the
capitellum. If if doesnt, this would indicale angulalan o
displacement of the capilellum 8s a resull of o facue
[@rrow]

Fig.Te Lateral view of the elbow of another patient,
the fracture (arow) is obwious as the distal fragmeant
is more posiemoy anguialed.

More commonly, the distal fragment is posteriorly angulated andfor displaced (Fig, 7e. d).

Repeated radiographs afler reduction are necessary 1o ensure no residunl angulation or roiaiional dheformity.
A line drawn along the amerior cortex of the distal humernus cartex should normally pass through the middle
third of the capitellum {Fig. 7d). Deviation from this indicates angulation or displocement of the capitellum
with respect W the humeral shafl and thus a fraciure or powr post-reduction alignment.

Role of imaging in patients with supracondylar fractures

- Conlirm clinteal suspicion of a fracture

- Derermune site and conliguration of fraciure (number of frapments, displacement/angulation,
mtra-articular involvement )

. I’nal-n..'du-.'lwrl'I:].-Hnu'-up radigraphs o confirm saltsfactory ahiznment,

Nole: i
(1) Supracondylar fractures are common in children falling on an outstretched hand |
- ' a * v . i

{2) The fracture line may be difficult to detect in both the fromtal and lateral i
radiographs. The fa pad sign may be helpful in these sitwations. |
B
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Discussion Case 8

Tibial plateau fracture

Fracture af the lateral tibial platean
{Fig. 8o, b)

Discussion:

Tibial plaveau fractures occur commonly
in motor vehicle accidents. The lmeral
platean is most commaonly affected
[approximately three quarters of cascs),
Associated abnormalities include
collateral and cruciate lipanent injury.
Tibwal plateau fractures may result in
degenerative discase of the knee joint duc
1o 2 step deformity or gap in the articular
surface. The fracture configuration,

-
aJ
b=
c
=
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I'a‘l::l.lﬂl-‘l:il.'llp {displacement, angulation Fig.8c Axial CT image of iha libial plateay shows a defact
and rotation) between fragments amd {arrowheads) created by separation of Fraclure fragments. The
sub-anticular conex irregularities are besi  posterior part of this fracture is impacled [open amow) The cortical

disruplions [avrows) are well demonsiraled (same palient as i Fig

demonstrated with CT (Fig. 8¢ and d). B, ).

Hole ol imaging in paticnts with tibial

plateau fractures

- Confirm clinical suspicion

= Determine site and configuration of
fracture

= Detect other sites of involvement
Past-treatment follow-up

radiographs for progress.

£ (1) Tibial plateau fractures

i occur commonly in

i motor vehicle accidents.
, {2) CTis usually required to
‘. delineate the fracture and
i ils fragmenits clearly.

L
Bl owr
]

Fig.8d Reformatied caronal CT ;_.-rl.age_shnws the depressed
subchondral cortex (arrowheads), indicaling that there is a siep
defarmily of the articular surface. The mataphyseal cortical break
{arrow) iz belter demonsiraled than on the radiograph (sama pabem
as ir Fig. 8a. b, ¢).
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Discussion Caze 9

Cervical spine fracture

Teardrop fractare of C3 verrebral bod)y
(Fig. 9a)

Diiscussion:

Teardrop fraciures eceur in the antero-
inferior aspect of a cervieal verebral
body. They may be caused by a
hyperextension or hyperflexion injury.
The small size of the fracture belics

the associated sofl tissue damage. The
spinal liganens are oflen disrupted
and the spinal cord stretched during the
imjury (it takes significant force o cause
the bony fracwre). However, afier the
initial displacement. the spine usually
reverts o a more normal alignment. The
radiopraphic appearance i the end result
alter the spine has “snapped back” into a
more normal-appearing alignment.

Several [Factures are unique to the

Fig.3b Laleral radiograph of the vppear canvical spine shows a fracium

cervical spine, these include: farraw] of the b of the odomnloid process of the axis (C2). The
- "Dens” (odonoid process of C2) C1 and fraciuved C2 fragmerl have moved anlenorly wilh respad
fracture (Fig. 9b) lo the rest of the cendeal spine. See Fig. 3 on how fo daw the

spnal ings fo check for alignment,

= “Hangman's" {C2 pedicle) fraciure
(Fig. ®c)

o

Fig.9¢ Laleral radiograph of the upper cendcal spine shows 4 fracdue?
(arrow) of the pedicla of the C2, This is called a Hangman s fral_lu.i
despile the facl i i5 the hangee who gats the injuny. THis fracture &

wsually due lo 8 hyperextension injury, as seen in a mofor Vel
accident,
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Discussion Case 9

Cervical spine fracture

- *Clay shoveler's” (spinous process
avulsion) frcture (Fig. 9d)

Cervical iractures are usually not
wdifficylt 1o detect. On the other hand.
¢ subluxations and dislocations may be
ssubtle and overlooked (Fig. 9c). The four
sspinal lines (Fig. 91) should be checked
B ensure proper alignment and to allow
edetection of subtle abnormalitics.

I Role of imaging in paticnts with

dgervical spine tradimn:

== Confirm clinical diagnosis

== Localize injured segment

== Laweral mdiographs act as a puide
for famher imaging

Fig.2d Lateral radvograph of the cevvical spine showng a fracture of
[he spinous procass, TS is an avlson iy caused by a Sirgmous
ol of the latizsimus dorsi, frapezius and rhomboid muscles. It
wsed fo be seen in labourers (farmers or builders) hence s nami
(also calfed a coal-miners fraciurg].
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Discussion Case 9

Cervical spine fracture

Fig.9e Lateral radiograph of the cervical spine of a
patiant with neck pam after a molor vehicle accident.
The abnormality is sublle and is al the CET level, The
cervical spine above the CF level is rofaled, as ewviden!
by the obliquily (non-overapping) of the facel joinls
(arrowheads). Both facel jounts sgou.'d roughly overdap
each other i a siraight lateral view. Al the C7 level,
therg is overlapping of the two superor articuiar facels
(black arraws). Qno of the inferior aricular facels of
Cé (white arrows) is naked (nal ariculaling with iis
counterparl] and is antedor to the superior facet of C7
This condifron is termed a undateral face! join! dislocation.

Fig.9f A normal lateral cervical radfograph with foue

spunal Knes drawn on it

1. Antevior vertebral hine: drawn along lhe anienor
marging of the vertebral bodies

2. Posterior veriebral ine: drawn along the poshenar
margins of the verfebral bodies

3. Spinclaminar ine: conneching e spinolamings
junclion af the verebral bodies

4. Postenor spinal line: drawn along the kps of the
SRINOUS Processes, also called interspious ing :

Al of these showld form a8 gentle curve. Abnorms

sligamaont is indicated by a slap in a ling or an mcreased

or decreased separation belween the segments alng

any ling. With thiz knowledge, go back fo Fig. faioe

and sae if these ines are disrupled

Mote: :
(1) Cervical spinal injury should be considered in any trauma patient with pain, |
localized tenderness, severe head injury or localizing neurological signs of :
cervical spinal cord. {

(2) Lateral radiograph of cervical spine is the radiological investigation for initial i
assessment. i

(3) Disruption of cervical spinal lines, fracture and Lo a lesser extent |jrcv¢|1u:hr;1| [
soft tissue swelling are the important radiological signs. ]I
g
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Discussion Case 10

Post-traumatic cord compression

. Fracture of T12 (Fig. 10a)
 ACT of the spine would beter assess the
* fracture, evaluate integrity of spinal canal
i and the presence and location of fracture
fragments.
MR will better evaluate spinal cord
infegrity.

Discussion:
In a major trauma setting, radiographs
may be limited. Keen observation and a
high index of suspicion are required 1o
make the diagnosis,
CT (Fig. 10b, c, d} of the same patient as
in Fig. 10a with sagittal reformat better
evabuaes the fracwure and shows:
-Fraciure of the TH and T2
veriebral bodies witl cortical
disruption of the anterior conex
(this supgests a flexion
mechanism of injury)
= Disruption of the T12 posterior wall
with retropulsion of fragments,
indicates that this is also a burst
fracture (which suggests a signilicant
avial compression mechanism).
This retropulsion results in narrowing
ol the spinal canal and impingement
of spinal cond
= Anierolisthesis (antenor subluxmion
between veriebra) of T11 and an
increase in kyphosis, as shown on
sagittal reformans, all add 1o the
namowing of the spinal canal,
Seurological delicit is relatively common
i burst fracture, The severity depends
o 1he venebral level alliected (spinal
cord usually ends at the L1 or L2 level),
the degrec of displacement of bony
fragments into spinal canal, superimposed
Znkerolisthesis and kyphosis.
MET (Fig. 10e) provides morne
information on the contents of the spinal
canal, especially the integrity and extemt
of cord involvemen,

Fig.10b Axial CT through the infedor aspect of TT1. The endpiale is
fracturad and theve are bone fragments (arows) displaced wlo e
spirtal canal,

Fig.10c Axial CT through the superor aspect of T12. The vertebral
body fracture is sevansly comminuled and thers are bone fragments
{arrews) within tho spinal canal
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Discussion Case 10

Post-traumatic cord compression
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Fig.10d Refermalied sagilal CT image shows the full extent  Flg.10e Sagittal MRI, T2W image (fluid and biood
of the fraclure. Aside from the T11 and T12 fraclures and are bright). In addition to the T17 and T12 fraciures
& retropulsed fragment wilhin the spinal canal, there is and anteroisthesis, resulling in the narrowing of the
anlerclisthesis (anferior subluxalion) of TT1. The latter further  spinal canal. extensive cord damage as avdenced
increases he degroe of spinal stenosis and the lkelihood of by the swelling amd high srq_.l:.rr!{ﬂr.ﬂd o bioad) witha

spinal cord injury. and conlributes fo an exaggerated kyphosis  the cord from the T10 fo T12 levels {arrewhesds)
atinls g, Al tha T11/12 level, the cord is comprossed {armom,

Role of imaging in patients with spinal injury
Confirm clinical suspicion of a fracture with radiograph
Determine site and configuration of fraciure (number af fragmems, displacement/angulation, spinal
alignment). More bone information is obiained by CT.
MRI for spinal canal‘cord pathology

Note: |
(1) Burst fracture of lumbar vertebrae should be suspected in patient after a fall ‘
with localized bony tenderness and lower limb neurological deficit. {

' (2) The diagnosis is usually apparent on radiographs. :
(3) CT or MRI helps assess degree of narrowing of spinal canal and spinal cord i
compression. '

—

B
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Discussion Cose 11

Atlanto-axial subluxation/dislocation

Arlantp-avial sublixarion dislecation
secandary fo rirewmarodd artliritis (Fig.
I1a)

Discussion:
Rheumatoid arthritis is one of the
commonest causes of atlanto-axial
subluxation. The presence of bony
erasion of cdomaoid process helps
differentiate it from other causes (e.e
cnngmimiﬂ:mumnliu Causcs),
Up to 20-25% of patients with
severe theumatoid arthritis have this
complication.
Atlanto-axial subluxation is important
to recognize because ol the potential
complication of spinal cord compression.
MRI of cervical spinc is indicated for
better assessment of underlving bony
erasion, degree of subluxation and o
evaluate cervical spinal cord compression
(Fig. 1b. c).
Festures of atlanto-axial subluxation due
te rheumatoid anhritis include:
= Widening of atlanto-axial distanece
(Fig. 11a) {i.e. the distance
beween posterior aspect of
anterior arch of C1 and amerior
aapect of odontord process of C2).
- In normal adults this should
measure 3 mm or less,
- 5tep between posterior arch of C1
and posterior element of C2.
« Eresion of edontoid process (due
Io synovitis in rheumatoid
arthritis),
- Depree of subluxation ofien

-l
e
b
=
=
=

Fig.11b Sagiial T1W (Mwd is black]l MR image wiew of allanto-axial
jornt.  Thare is a large soff tssue mass (arowheads) around the
odantand process (astersk) of C2. There is widenng of the atlanto-
axial joint (double head arrow). The whole of CT has subluxed
forward and the spmal canal is stenosed, severntly comprassing (he
spuinal cord (armows)

changes with movement (becoming
worse on fexion).

Role of imaging in patients with

theumatoid arthritis involving the

allanto-axial joint

- Confirm clinical diagnosis

- Detect complications such as cord
compression, myelomalacia ete.

* Bascline for follow-up/serial change.,

Fig.11c Axial TTW [luid is biack) MR image vigw of ailanio-gxial

Jjoint. There iz 8 large soll isswe mass {arrowheads) araund
ihe odomtoid process (aslerisk) of C2, widemng af the antengr
afanto-axial joint (double head arow). The spinal cord (armows) is
comprassed.
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Discussion Case 11

Atlanto-axial subluxation/dislocation

(1) Patients with rheumatoid arthritis are prone to develop atlanto-axial subluxation.

(2) Widening of atlanto-axial distance on lateral cervical radiograph is the
diagnostic radiological finding.

(3) Radiographs in neutral and flexion positions should be performed since the
alignment may appear normal in the neutral position in the early stages.
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Case 1

A St-vear-old man, with a knovwr bistory of peptic wleer disease, complained of swdden anse af sevene
epipasivic pain for one di General examinatiion revealed it the pasient wes afebrile but in severe
pain. Abdaminal exanination showed generalized tewderness and guarding of the abdomen with
“hoard fike® rigrdity, Laboralory imvestigalions were esseitially sormal. A clinieal diagnosis of
pevforated pepric wheee was made, An ereer chest x-ray (CAR) (Fie. la) and a sipime .r.u‘Jr.l'u.l.l|.lr.u.-I_|:.-ml-,
{AXNR) (Fig, 1) were performed ay initel investigotions

Questions
(13 What abnormality can you see ¥
Figure 1a: *Free gas under diaphragm’ - indicates free peritoneal gas between the dome ol the
hemidinphragm and superior surface of liver.
Figure 1b: Supine abdeminal radiograph showing signs of extralununal gas including the Rigler's
sign (also known as double wall sign} and triangular sign. Z
(2} What is the diagnosis 7

Fig.1a Ereci chest radiograph showing intrapentoneal
frovg Qas under the right hr:umm'mp.'rmgm = ol
the curvilinear lucency (arrows) belween (he rght
hemidvaghragm amd lver

= P ﬂ.—-- - —— 5 -

Fig.1b Rigler's sign (also known o5 the doubly wal s)
- ihe inner mecosal serface of e bowel wall is gelneald
by indrateminagl air (arrowes) and the outer sovosa surdes
of the bowel wall is alzo dalineatod by exiralumisy
intrapantonaal free air (arrow heads). Note the mangu
collection of gas between adjacen! foops of bowsl jaoe
arow) - lfanguar sign.,
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4 W-.l'\m.r‘-nfr.l' mienr with gur.m' st Taeerlke n:.rup.l’aium.l' {.{fn.r.firh‘ arb{?fu.r.uarm."pw.w_ CHEasig ahdoming!
digtension, vemiling and consiiparion,  On general sxamination e was afebrile, delydvated amed
wchyeardic.  Abdomingl examination showed a distended abdmmen with visible peristalsis, and theee
L M‘n‘l‘.ﬁ.‘ﬂ! mbc.frmrfm':." J':'rrr.fu;'rr:g'n.'s Bk T B T mmrn’ J.l:' Fmeuh'd .d:r\'q'l.li’]’rj.'r'&ur reviealivd Iﬂl.'.h'fﬂg
ond accentuated bowel sounds,  Theve was no abdonriral scar 1o indicate previous swgery. Laboraiony
mestigations showed slightly elevated wrea (probably related to delyvdeation) Bl vere othierwizse normal.
A rping abdoninal rerciograph of this patient was perforaned (Fig. 2ol

(uestions
(1) What edinlogical abnermmalities can you identify on this radiograph 7
- There are multiple dilated bowel loops roughly central abdominal in location,
- Valvulae conniventes appearing os striations crossing completely across the width of the bowel
Ioaps

(2] What it the diagnosis ?

Fig.2a Supine
abdomanal
rachograph
showng multiple
difgled zmall
bovel loops

in srmall bowel
alslrashon,
Male the
comsaniic
bnear 'ﬂ?hnds'
g through
tha bovesl

wall valvulaa
COnmvnies,
and the LUO
locabion,

thal these ang
oWared jafunal
loops.
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An Bl-vear-old man presenied with colicky abdominal pain, constipation for three days, awd repeated
vomiting for | dav. Phvsical examination showed a disferrded abdomen with Inperactive bowel sounds,
No abdominal mass or u.l};.:lrlol.lh'g.ﬂl_r wers detecied, .n',a.frv.rum."_'r .-m-..'s:r'.;._-:’m'orr.'. waerre uetreinarkable,
The Ll'nrﬂ.'l'ﬂ-’_':‘! dligpenis r*}rr.lr"n:'.lllrJ-'u'n:'ﬂ.r itesding! abstrnction was made and a supine AXR fFig. da) wa
performed as an initial imvestigation.

Questions
{1} What radiolopical abnormalities can you see 7
- Gas-filled dilated bowel in the periphery of abdomen (*picture framing') - representing the
location of the caccumn, ascending, teansverse and descending colon
- Widely-spaced incomplete bands along the walls of the dilated bowel - representing hausira
{this is therefore large bowel)
- Absence of reclal gas
{2y What is the diagnosis

el L

: B J o -

Fig.3a Supine abdominal radiograph show as-filed diaded proximal farge bowel and collapsed distal lagk
bowal suggestive of mechanical lage bw:?og;&rfvcrmn Gas-fled ditated bowsl In the perphery of abdames
[‘picture framing’] - representing the location of the cascum, ascending, lransvarse and desc (=]

rading colon
the prominend haustra (arows] - the widely speced incomplale bands along the walls of the dilaled bowel s
absonce of gas in the rechvm.
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Case 4

JlT sﬁ-.iw-.p.llﬂl SUGARNGER l:l‘.'ln'.ll;.lfﬁ'iuﬂ'ilf I.lr,lr.'\.rll'll{lfl"‘ﬂ eritel Severs I"Hllrlﬂ'k\' Trmver l'rurh'lll'.ln'.lln'f.ll'lll v _|'|;'.lr 4 .lln'\LHIf.\
This was apsociated withh voumiting ond constipation. Plivsical examination showed tdher she was dn agony
Witk sable BP ol Im.'fsl-_', The abdomen wers distended, with morked local tendermess anid _!,.rjrgrmfr.ug
T rbf mlfr.:r.f .III,"II1'{'I" {lll:lfﬁ'.lf.l?l,"l'.l T:llll:'!-l" IRy Koy ll'.l'u"?_l.'.‘-Jl!'l’Jur .'rr'yn l'.l_ll-n'H_I;_'n'In'HI'Jnr m',l'i-n.-r.lra.-.f ullrﬂ'ﬂr.ll'l. Il.llIlJ!n‘ul'Hft“:'I'
imestigarions showed novmal white cell count. An AXE (Fig. 4a) was perforsted as an initiel investigation

(oestions
{1} What rdiological abnormalitics can you detect
- Massively distended bowel with inverted U-shaped configuration — representing a grossly dilated
sipmoid cokon,
- *Coffee-bean sign” = distinet medline erease between the distended loog. 1t represents e Iwo
bowel walls in contact,
- Infervor convergence sign = the two limbs of the loop converge inferiorly, poimting to the lel
lower quadrant.
(2] Wha is the diagnosis 7

Fig.4a Suping
abdominal
rodicgraph
showang grossly
cilated sigmeid
colow (armows)
with the ‘coffes
bagn” sign
{amowheads)
and infarior

convergence
=ign af sigmoid
vohvulug (open
arrowsl
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WILSAS TVNLLSILNIOYULSYD

- - s gpibelom ;
A Thypar-old womean with a keown history of gallsione discase, complained Efl-_-.-”'u'ﬂ'_l- a Mal pain,

voutisisg, abdominal distension and constipation for three davs, Phvsical evamination _-n'rﬁ“"'ﬂ'r 4 distended
abdomen with hyperactive bowel sonnds on auscuftation. No focal peritoneal signs WeTE MMesent on
palparion, Per rectal examination showed an empiy rectun, Laboratory investigations wer® m"rmf”{"‘f"r"
The clinical diagnosis of imestinal obstraction was meade and a suptne AXR lp|:r_'.|r<:“'-’”'y':'|l (Fig. 5.

Questions
(1} What radiological abnormalities can you sce 7

- Gas-filled distended stomach.

= Paucity of distal bowel gas.

- Gas within biliary ductal system (acrobilia),

- A laminated, concentrically calcified nodule is present in the left lower quadrant.

- Another densely caleified radio-opacity in the suprapubic region 15 likely io be a caleified fibrod
(2} What is the diagnosis &

Fig.5a Supne
abdominal radograph
showing gasiic
dislansion, 8 pavaly
of disial bowel gas,
branching gas lueancy
in the cenire (porta
hepalis) of the Wher
suggeshing agrobdis
farrowheads), i
laminated concaning
calcification typical of
galstona in (he el
lower cuadrant (aml
A homogeanéous,
densely calcified ikmog
is also present in the
pelvis fopen amow).

266



A ID'J'L?ir.DMﬁnmfo_ witd good past health, r_':.'ln'Hj'.'ull{HHI'-’“l 'C‘!l'r"h"r‘:"'f.‘mf‘lr J:-'Hlj". lass af r:plmm'fc_ ARG T,
VOMiting aue ipose stoals for 2 davs. The pain started in the peri-umbilical region bur shified 1o the
right lawer quadrant i the past 10 howrs.  The pain was cantinuous and -T_I"“T-‘ i traliere, aed was
SEEravared fye movement andd congh,  On plivsical examination she was febrife. pale, delydrated with
wehveardia Evamination of the abdomen showed tenderness. griareling and reboune tendermess over
the lovwer abdomen with srercinn tenderness localized o the MeBurneys point. Per rectal examination
revealed fenderness over the right pelvie region.  Laboratory investigations revealed lenkocytosis amd

raised ESR. ;| CT of the abdomen and pelvis was performed for further evaluation (Fig. 6a and by

(Questions
(1} What radiological abnormalities can vou detect 7
= A distended, thick-walled and blind-ending whalar structure closely related o the caceum is
present, which is consistent with an inflamed appendix.
- Adjacent fat streakiness and bowel wall thickening due to inflammatory clange are also present.
- Mo evidence of free gas or fluid collection to suggest perloration,
= Mo appendicolith can be identified.

{2) What is the dipgnosis 7
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o Sl gl M e
IFig.6a,b Confrast enhanced computed lomography (CECT)
coemonsirales an inflamed, thick-walled and Blind-ending tubwar
sxinuclure coming oul from the cagcum (arrow). Adjacent fat
mireakiness suggestive of iInflammalory change are also present
[fameatieads). The appearances are those of appendicilis.
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Case 7

A 72-vear-ald wouen, wiilt @ kuewn history of areial fibrillation, complained of acure onser sevene
abefarminal pain and rectol Bleeding for one dov. She was confised aud i poor general condition wilk o
.'rrq;m’{.'n'l.' irregtler puise. Evamination of abdomien showed no focal peeitonssa, Digital examumarion v
teremiarkable. J'.{JJI-!-'J'-e.IhJ-':I' fhl'l'q‘.l--".l'_:!e.'rl‘-.lil.'! revealed mild lewkacyrosis, An EFgERl ebudensinl J':r.l.l'.l:l_;'.r.up-i
(Fig. 7a) was performed ax an iivial investigarion,

Cruestions
{1} What radiolopgical abnormalitics can vou detect on this abdominal radiegraph
- Supine abdominal rdiopraph shows linear pas lueency projected in the periphery of e liver
in the right upper quadrant (arrows), There is also dilatation of the small bowel in the abdomen,

" 1
ngrnss?

e (i s ot . s
: wis n S : Ly 2 -ﬁﬂ:' L Lo SR o Y
Fig.7a Supine abdomingl ragdiograph shows lnear gas lucencies in the periphery of the lver in iy sk
wppar quadrant {arraws). The penpheral localion suggests thal these raprosent partal vonous gas. There i aise
ditatation of the small boveal i he abdomen suggashing ilaus
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A TB-year-old woman complained af per rectal bleeding, significant foss of weight and appetite for
one month, Physical examirarion did nol reveal any abdomingl mass. No hpermorrhaids were present
on procioscapy. Blood tests showed a hypochromic micrecyiic angemia and raised CEA. Plain
r;i-.pgmpﬁ aj‘ abdomen was uaremarkalrle, The |1'm'k|'n__l; g.l'r'¢.-_|l--.'r.l:.."| r.?_,l".-n'-'lr.u'rh'.-.' Colunde carcinoumg wils

mgpesied and a contras! eneme was performed (Fig. 8a)l,

(Juesibans

(1} What radiological abnormality can you see in this image from a conirast encema series
- Segmental colonic stricture with “apple-core’ appearance
= [megular mucosal pattern
= Uleeration

(2) What is the dingnpsis 7

¥

Fag.fa Conlrast enerma demonsiraling 4 fypical ‘apole-core lesion (arrow) of concanims cofonic carcunan,
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A Téyear-old woman presented with on amd off left lower abdominal patn for | vear
previans episodes of acwle evacerbation with associated PR bleeding and fover wliel were treated
with antthiotics, Physical examimation showed moe aldomingl or pelvic mass, Loboratory investog

rrvealed noraal .rrm".'.lm_!.:.ru.rmr amed CEA level, A dendle conreasi harfum eneme (Figg. %0, b) was pe
tor exchivde colonic pafalogy,

Cuesiions

(1} What radiological aboormality com you identify on these images (rom a barum enena 7
- Multiple small outpeaching from colonic wall - represent calonic diverticali
= Smooth contour - inmer wall lincd by smooth muscos
- |"'|'|.‘d|1||1|n:|.|il|:.' ;:ﬂ'::cnug IFSINEYerse |_|c:.'|.':.::|-:ii|1;._: anil S-IFI'I'I(:-iIJ colon

(20 Whan is the dingnosis 7

I surfaee

.Fr'g. Sa, b Double contrast banum anema
cmanSiraiing muttiole cokors divarhcolf appeann
o5 small oufpowchings (amows) froma the ol
[
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Case 10

An ddrear-old clvomic siroker presonted with pamless propressive dvsphapia for 3 srands. He has alio
B ;ﬁgm_'ﬁ\rmr.r :l.'cj'g.l'r.r Hass eeriel cnbi :'ur'f'r"n-'l'fv witly foleraie a |'1r|ur|a.f elier. Evaurianion r.:fn'l'w erhedvarrenr
showed heparoriegaly with aw irregulor outlive. Laboratery investigarions revealed normochirontic
rorngey i araceia and fow ey i, o warking dfagnosis uj'_,m.u-:.-u.r aciephagoanl obsirmeiion
wi suspeched amed @ bovinme swallow was performed (Fig. 10o) folfowinge an unsuceessfil afiempr ar
spper gastro-aesopiicgeal endoscop:

Questions
i1} Whal mdilogical abaormialitics ean you see on ihis bariwm swallow series
= Sepmemal stricture of lower oesophagus
- Mucosal imegularities of the imvolved segiment
= Mucosal ulceration
- Dilatation of ocsophagus proximal to the stricture

12) What iz the diggniosis 7

Fig.10a Banum swaliow showing segmental oo sophageal sinclurs wilh mucosal impgulanly and wioeralions (amows)
siutng obstruction and proximal ciatation - fypical of maligmand strcluny oM carcnoma.
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Case 11

Dueslions

= Peeudpdivericula
- Prendopolyps
‘311 “.-hzl 'iﬁ h o ;!'! Ml '! L]

A Mevear-ofd man presenfed with recurrend episodes of diarrloea, weight loss and colicky abdeminad
pein. Physical exemimetion showed no abnormaline  fr wiew of climical suspicion of pathology in e
smalf bowel, g small bowel series was performed (Fig. [fa. b

(1) What is seen on these images from a small bowel series ?
- Cobblestone mucosa with uleerution present in the iermanal dleum
= Separation and displacement of small bowel loops

'

Fig. 11a Compression view wilh mucosal phase of
the terminal ilewm shovang cobblesions mucosa will
wieeration  prosent in e lerminal dewm [Serpiginous
lomgiudingl and lransverse woars separafad by areas
of the oedemal. There ane sewveral larger filing defects
present in the ferminal Bswm e of pseudopalyps
{arrowheads) which are due fo istnds of hyperplasic
mucesa batween demuding mCOSD,

Fig. 11b Compression wiew in colfapsed phasa of B
lareinal feum showing  Separation and oisplocemes
ef amal bowa! loogs witich is duwe fo

wall thickemingincrease in mesententc fal and enfarged

masantede ly rodes. Pisudodiveviicina [armosf
rapresent bulging area of normal wall oppasite o
ihe affected scarrpd wall on the antimeasenlone &de.

272



Discussion Cuse |

Pneumoperitoneum

FPrcwmoperiteneant (Fig. la, b),

probably secondary to perforted peplic
ke

Dipcussion:

- Prewmoperitoneum (zas within the
pertancal cavity) may be duie Lo many
comes, including:

« (astro-intestinal tret perforation
{pepiic ubeer, diverticulum, ischacmic
bomel, et

- Pemetsating mjuey ol the abdemen

- Pnesmomediastinum with peritoneal
exlension

-Gas-lomiing mraperitoncal infeetion

« Air entering via the lfemale genital
[

« HFy of patients with perfarated poplic

ukeer do ot have CXR finding of
PECUmOpeTi bogHE L

«Ancreet CAR 15 the initial imaging

mestigation of ehoice. The paticnt
shoudd be kept in the crect posilion

for at beast 10 minutes beloge the
radicgraph is taken o ensure adegueie
time for [ree gas 1o colleet in a non-
dependent pontion ol peritoneal cavity,

« I thiis s ot possible, an AXHK in the

Refi Isteral decubitus positioan {lving on
the side with lefi side of body
dependem) is an aliemative. This way,
=y froe gas will oot 1o e nomn-
dependent pan of the peritoneal covity
fie. righl side),

- Pneemoperiloneum, even il

substantial, an supine AXRE s

sometimnes diflicult to detect,

Redeopraphie signs include:

1. Rigler's sign (Fig. 1b.c) - bowel wall
cutlimed by traluminal (normal)
and periteneil gas (abnormal)

¥ Triangular sipn (Fig. 1b.g)

- pas collecting beiween adjacent
bowel loops

= i - . y
TR ey S N
Fig. 1¢ A diferent case of pneumopnianem shawing lypical sgns
rchucing ",2?'9:‘; £ign « Mo sy pucosal surface of e bowel wall
{arrow e auter senasal Suiface of e bowel wall farow hracls),
Irianiedar Sign (open afrows) and cancy of ifur rghl sided
abdome wiich (2 due o mereased froe gas in he pealondsl cavily
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Discussion Case 1

Pneumoperitoneum

3. Football sign

- gas in peritoneum within a
distended abdomen outlining intra-
abdominal viscer (see figures in
NECrOUsing cnlerecolitis in
paediatric seetion)

4. Gas outlining the Gleiform hipament
(see figures in necrotising
enterocolitis in pacdiatric section)

Il elimcal suspicion remains high

despite a negative CXR, a waler

soluble conirast examination of the
boewel may help 1o confirmyrule out

ihe diagnosis (by demonsirating

contrast leakage from the site of

perforation [Fig. 1d])

A CT scan is better o demonstrating

1

the extent of intraperitoneal free gas

and detecting small amounis of pas i

(Fig. le). Note that hepatic e - B A ;
et o A i aler soluble contrazt examinalion showing a focal coliecion
INfETPRSIUILON the bowel (Fig. 11) of frea gas (arow), a scarmed duodenum (aslerisk) and leak of conlrast
may mimic {ree gas under the arrowheads) from a duodenal perforation {image couresy of Or
diaphragm. This is called Chilaiditi's Nicla Laea Denmuau Lol legncastic Raciology: A SR AEage

7 . a i The Chinase University of Han ;
sign and is scen in ASYIMHOmatc b

patenis. When it is associpted with
symploms, either mlermitient or
persistent, i1 1% known as Chilaidini®s
syndrome,

INILSAS TYNILLSILNIONLSYD &

Fig.1e Conirast enhanced axigl CT showing another patient will
frde gas {arrowheads) present in the non-dependen! posibon of
the upper abdomen, antesar lo the left fobo of iver and wnder ind
anferar abdominal wall.  Thone are also soveral smal! locules of gas
(open amow) present an the Aght side of the spleen wiich ¢an oy
be detected by CT scan, Free fuid is present in the right penhepats
space (ashansk).
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Discussion Case | .

Pneumoperitoneum

I(1) Erect chest radiograph

. is the initial radiographic
examination of choice
for suspected perforated

l peptic ulcer.

{(2) The finding of *free gas

i under diaphragm’ in the

appropriate clinical

selling is diagnostic,

Fig.Tf Fronlal radiograph showing hepatodiaphragmalic mlanpasihion
of bowws [arrows) - Chilandv's S0 Iy iR PReTGRERIGRaLT
When associated with symploms f is caled Chiaiohl's syndrmme (image

courtesy of Dr Esther Hung, Depariment of Dvagr.

; ¢ Radiology and
U.‘U..Jrl frrl.u-'_;l-n!';_ The Chenddd Linairsaty of Hong Kovg)
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Discussion Case 2

Small bowel obstruction

Smeall bowel obstriction ar the jejunal
Tevel (Fig. 2a)

Discussinn:

= Mechamical small bowel pbstruction
resulis in small bowel dilatation and
the accumulation of both gas and
fluid proximal to the point of
abstruction. Distal 1o this poini ithe
calibre of small and large bowel is
non-dilmed/collapsed.

- PFlain radiograph changes may appear
as carly as 3 1o 3 hours afler the onset
of complete abstruction and are
usually readily apparent afier 12
hours. For imcomplete obstruciion
the radiographie abnormalitics may
titke many hours or even days Lo
evolve,

Dilated (maximal diameter of nommal

small bowel <3 em) small bawel Fig.2b Ereci abdominal radiograph of the 33;::a_mr|¢nr &5 in Fig. 2a

it ; h ir- Mol Jas i I
loops comaining Auid and‘or gas are ;g‘;ﬂ":?ﬂgL;ﬁff;;;g‘;i;ﬁé;’im the dilated small bowel loops

readily identified on the sepine
radiograph,

= An ereet film mav show multiple
fluid levels (Fig. 2b) which is non-
specilic and may be seen in pamlytic
ileus, gastroenteritis, jejunal
diveniculosis, ele.

= The *string of beads’ sign refers 1o a
lincar chain of small gas bubbles
(which are trapped between the
valvulae conniventes when the dilated
small bowel loops are almost
completely Muid-filled) and is
virwally disgnostic of small bowel
obstruetion {Fig. 2e)
Omn an AXE it is impogtant 1o
diffcrentiate small bowel and large
bowel dilatation.

T .
Fig.2e Erect abdominal radiograph of another patieni showing (ha

“siring of beads” sign (arrows) virtually diagnostic of small bowel
absiruction.

276



Discussion Cuse 2

Small bowel obstruction

- Several radiological features help to
differentiate small bowel and lorge
bowel dilatation (see table).

= Aconirast follow through (Fig. 2d
and e) may be indicated in case of
equivocal radiographic findings.

Small bowel Largebowef
Vawke conniventes | Present Abtent

Hausia Mhsent Presant
Momberofloops | Many Few
Disidution Certrd | Peripherad
ol

Radus of curvalure - | Smal Large
gy
Dizmeler ol loop W50mm =50 mm
Soid fagcns Pbesent !-‘-a:rbepresen::l

Mauxira - thicker |'.'|n:-.rn,r.'|'.|'h.' Boriede goress
evllnic funee

Falvulee commivemics - closelv-packed compleie
rungy aorost amall bowed lemen

NEB whuloe comiventes ane LT A R LTS T ]
e pefumam thare fn e e

= CT (Fig. 2F-i) is useful in providing
more definitive information regarding
the site and level of obstruction, the
cause of the obstruction {c.g.
malignancy) and potential
complications (c.g. strangulating
obstruction resulting in bowel
ischaemia, infarct and perforation).

Role of imaging in the evaluation of

bawel obstruction;

= To confirm the dingnosis of bowel
obsiniction

= To localize the siteflevel of ohstruction

= To detect obsiructing lesions like
sdhesions, lumours, volvulus, hermia,
cle,

= To deteet possibile complications such
5 srangulation and bowel ischacmia/
mfaret

Fig. 2d, ¢ Supine abdominal radiograph of
nciherpatiant shows duaradmapg%rb%hwar
5% uppar and left sided abdoman (armows),

follow through at 4 hours shows the
F‘W up of corlrast in the diated jefunum
Featurag u?amsmmﬂﬂ:&'m m;maaH gman.‘

ugaashive sm

oDt o] o all bowe
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Discussion Case 2

Small bowel obstruction

)

Fig. 2f Contrast enhanced axial CT of another patient shows small bowel cbstruction at the upper loved with
dilatation of jejunum with prominent valvulae connivenies (armows).

WALSAS TUYNILSILNIOULSY

Fig. 2g-i E.‘unr{asf enhancad axial CT J'ﬂ"lﬂn'd'.s of another patien! shows difared flewm with medliple air fuid lawvaly
{arrows) in the feun where the valvulae conmiventes (armowheads) are loss closely packed compared fa ifte jejunmem.
There is a loop of bows! (open amows) extending along the mnguinal canal suggestive of inguinal hermig. Cvenas

appearances raise the suspicion of siranguiated hemia causing small bowel obstruction. This was later proven By
SUrgery.

Note: |
(1) The temporal pace of development of the radiographic signs of mechanical :
small bowel obstruction depends on the completeness of the obstruction.

(2) Imaging studies are useful in determining the site/level of obstruction, the cause
of the obstruction and in the detection of potential complications, |
o
B
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IDiscussion Case 3

tMechanical large bowel obstruction

Wiechanical distal large bowel obstruceion (Fig. 3a)

Diiscussion:
Diilatation of large bowel =5.5 em is the hallmark of large bowel obstruction. Onee this is diagnosed, the
-apuse and its location requires further investigation,

T_mhn{\scupy and barium enema are relatively contra-mdicated in acute obsiruction for fear of bowel
xerrforation. A water soluble contrast enema o CT abdomen are sale altematives.
A vwater soluble contrast enema (Fig. 3b) was performeed in this patient (same patient as Fig. 3a) which
Jermonstrated an “apple-core” striciure of the large bowel, This appearance is due to a combination of signs:
- Concentric mucosal thickening (due 1o a carcinoma)
- Shouldering proximal and distal edges
= Imegularly (lobulated) thickened mucosa andfor uleers between the edges of the lesion

'FB'J"‘?.]h Coned down view of water soluble contrast engma senes of the same patient (as in Fg. 3a) demonsirating
angramt colonic striclure appearing as a typical ‘appla-cors' lasion (amows), with shoulkfered edges (amowheads)

—
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Discussion Case 3

Mechanical large bowel obstruction

In some cases of large bowel obstruction, the small bowel may also be dilated (in the presence of
incompetent ileogacen] valve), The radiclogical appearances may be identical 1o paralytic ileus, In these
cases, elinieal finding of hyperactive bowel sounds would Gvour mechanical large bowel obstruction

There are many causes of large bowel obsiruction and a simple way 1o elassily them is by location:
. Intra=luminal: v.g. faccal impaction. gallstone, intussusception
2. Mural: ez, neoplasm, infection (parasites), inflammatory bowel disease

3. Exwrinsic: e.g, adjacent neoplosm (by compression or invasion ), adjacent abscess, endomeinoss

Inan clderly patient the most common cause is colonic carcinoma
MN.B. lorge bowel obstruction is rarcly eaused by post-operative adhesion (as opposcd w small bowel
whstrsction).

N.B. For more information on CA colon, please refer to case 5.

MNote:

(1) Dilaation ol large bowel proximal to the site of obstruction with absent rectal

gas are typical AXR findings of large bowel obstruction.
(2

) Further evaluation with water soluble contrast enema or CT abdomen helps o
identify the underlying cause.

ek
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Dscussion Case 4

Sigmmoid volvulus

Sigmoid vefveelus (Fig. 4a)

Discussion:

- Sigmoid volvulus 15 caused by twisting
of a loop of sigmoid colon (sigmoid
colon has a mesentery which allows it
such mobility, especially when the
sigmoid colon elongates with age),

1. The two ends of this twisted loop

are kinked and become closed ofl

(thus termed a closed-loop imestinal

obstmiction).

. This closed ofl loop comains gas
producing bacteria and thus
becomes distended with gas, Torming
an inverted L,

. The two limbs of this inverted U are
attached o the rest of the sigmoid
and thus rest in the lefl lower
quadrant.

4. Proximal to the site of the volvulus,
the larre bawel (working [rom
descending colon backwards) is also
obstrucied and dilaws.

- Onee the diagnosis is established on
clinical amd radiographic grounds,
urgent ircatment by rectal wibe
ImSERion in an altempl Lo uniwist’
the volvulus is indicated (10 prevent!
minimize bowel ischuemiafinfarction
e LT

o

- INthe diagnosis is not certain on plain
abdominal radiograph, water soluble
contrast encma helps, The typical
linding is smooth tapered end of
vonirast column: hook-like in
“ppeasance - *bird of prey sign”

(Fig. 4b-c) (where the tapered blingd
end is seen as a hook)

Figs. 4b, ¢ The 'bird of pray’ sign (amow) of sigmoid velvulus as
shown on a waler soluble conlrasl enema (lmage counasy of
Dr Mabel Tong. Department of Diagnoastic Radiclogy and Organ
Imaging, The Chinase Universily of Hong Kong)
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Discussion Casc 4

Sigmoid volvulus

Violvelus may eccur in many parts of

the intestinal tract, these are in
descending frequency: sigmoid =
caccum = small bowel > stomach
(Fig. 4d) = transverse colon,

- Sigmoid volvulus wends to eccur in
older patients while caccal volvulus
tends 1o océur in younger | 20-30
vears old) patients.

MNote:

(1) Abdominal radiograph is
the imtial investigation
for suspected sigmoid
volvulus,

{2y Distended loop of bowel
with inverted U-shaped
configuration and
coffee bean appearance
are characterislic
radiological features of
sigmoid volvulus.

(3) Immediate treatment with
rectal tube insertion is
indicated 10 untwist the
volvulus to prevent
further bowel ischaemia/
necrosis.

e e e ey

Fig. 44 Waler soluble coniras! examinatien showing tho stomach
has Iwisted on fiself - gastric volvulus, Note the fundus (arrow] i @
a fower posifion compared to pylorus (astensk). (Image courlésy ©
Dr Grace Au, Depanimen! of Diagnostic Radialogy and Crgar Imaqieg
The Chirese Universily of Hong Kong)
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Discossion Case 5

Gallstone ileus

Gallstane ilews (Fig. 5a)

Discussion:

The findings in Fig. 52 demonstrale

*Ripler's Triad’ (not to be mistaken as

Rigler’s sign of pnewmoperitoneum);

1. Acrobilia (air in the biliary tree)
suggests reflux of air from the
gasirointestinal tract into the biliary
tree, This in fum suggests an
sbpomal communication (fistula)
between the gastrointestinal iract
and biliary tree or gallbladder.

2. Abnormal lecauon of a gallstone,
25 3 laminated radio-opacity in the
leN lower quadrant.

3. The proximal bowel distention and
paucity of distal bowel gas indicates
some form of mechanical
obsiruction. The transition paint
coincides with the site of gallsione,
hence the diagnosis of gallstone
theus can be made,

A water-soluble eontrast Tollow through

in the same patient (Fig. 5b. ¢ showed:

- Reflux of contrast from the proximal Fig.5b Waler saluble cantrast foliow through study of the same patient

: bt demonsiraiing reflux of oral confrast from (he small bowel into the

small bowel inmto the biliary rev biliary frea {arrows) indicating abnormal gastro-biliary communicalion.
= The transition point from dilated

and contrast filled (obstructed) bowel
10 non-dilated (distal w0 obstruction)
bowel coincides with the site of the
laminated (concemtrically caleified)
tadiopacity.

INFLSAS TUYNILSILNICYULSYD lt

[
Fig.5¢c A mora delayed radiograph of the sama patien! confirms that
J'hg laminated concentric calcrfication fo be a gaistons that has ercdad
into the small bowel and got impacted ai the upper jejurtim {armow]
o cause the small boweal obstruction - galstone raus
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Discussion Case 5

Gallstone ileus

Gallswone ileus is caused by passage of a large gallstone into the small bowel {(by eroding through the bowel
wall), and eventually impacting itself within a narrow part of the bowel causing obstruction {pamal or
complete). Gallstone ilens iz a rare couse (<123) ol mechanical small bowel abstruction

Astone needs w be 23 mm or larger 1o cause such obstruction. The sites of obstruction in descending order
of frequency are: Heoeaeeal valve or other pants of small bowel >> duodenum > sigmoid colon.
Note:

(1) The presence of bowel dilatation, aerobilia and a radio-opaque gallstone in the
abdomen should raise the suspicion of gallstone ileus.

10 e e il 52
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Diseussion Case 6

Acute appendicitis
Acute appendicitis (Fig. 6a, b)

Diseussion:
Appendicitis is caused by obstruction
of the appendiceal lumen (by lymphoid
hyperplasia, fagcolith, appendicolith,
parasites, eic.) which leads 1o
supenmposed infection and 1schacmia,
and possibly eventual perforation,
Straightforward cases with typical clinical
findings may proceed directly to surgery.
However, some cases ol appendicitis
auay present with non-specific or atypical
ssmptoms and signs. This is particularly
true in patients at the extremes of the age
spectrum, and in young female patients
where confusion with gynaccological
problems may arise.
Imaging helps in suspected cases ol acute
appendicitis aiming to:

1. Confirm the diagnosis - (o

prevent delay in treatment and

deerease complications, such as

perforation, and to avoid 4 negative
laparatomy
2. Exclude/provide altlernative

diagnosis for the cause of the

patient’s symploms

3. Detect complications (¢,
perloration, abscess or fistuln
formation)

AXR is often non-contributory bul may
sametimes demonsirate an appendicalith
{Fig. 6c) in the right lower quadrant.
Ultrasound is often used as an initial
timaging modality to identify the inflamed
i appendix, associated inflammatory
i changes and possible complications, such
i & perforation.
LUSG findings of appendicitis include:

L. Blind-coded, distended whulyr
structure (longiwdinal profile of
inflamcd appendix) (Fig. 6d)

2. Thickened hypocchoic wall (Fig. 6d)

Fig.6d In another paiien! ulirasound in longitudingl orentation
shows a swollen appandix as a typical fubular Bind-end structure
{arrowheads). An appendicolith is present at the tip (amows). The
thickened hyperechoic omanium (open amows) waps around the
inflamed appendix
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Discussion Casc 6

Acute appendicitis

3. Concentric appearance (due to the
thickencd mural layers) on cross
section (total diameter =6 mm on
compression) (Fig. te)

4. Appendicolith present (Fig. 60)

3. Surrounding frec fuid

Findings ol acute appendicitis on CT
include:

1. Appendicolith (homogencous or
ring-like caleifications) seen in 25-
40%% of cases (Fig. 6g)

Fig.6e Same palienl as Fig. 6d. Axial
orentation witrasound shows the swollan
appendix (armows) wrapped around by the

thickened hyperechoic omentum (open
arows).

Fig.6f Longitudinal wiirasound image shows
a very well-defined appendicolith {armrow)
at the lip of the appendix (arrowheads),

Fig.6g Non-contrast axial CT image shows
a small round appendicolith at the cascal
and of the appendix {arrow).
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| Discussion Case 6

Acute appendicitis

2, The inflamed appendix which is
distended and thickened (Fig. 6h. i)

1. Peri-appendiceal inflammatory fal
streakiness and bowel thickening
(Fig. Gh, i)

ng.ih,lﬂmrmsrenhanmd axial and sagittal
CIT images of a different patient show a
swaolien appendix (arraw) ariging from the
casecum axsocialed with increased densily
of " the peri-appendiceal fat farrowheads)
sunggeslive of inflammalory change. No
abascess formalion aviden.
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Discussion Casc &6

Acute appendicitis

4. Where there is perforation there
will be surrounding fluid collection/
abseess Formation (Fig. 63, K} and
possibly imtrapertoneal free pas.

P4

ote:
(1) In appendicitis imaging

ﬁ can help to confirm/

= exclude the diagnosis,

i speed up treatment 1o

o avoid complications,

% prevent unNnecessary

?—é laparotomy, and provide —- . g S—
3 alienative diagnosis, | F8.6 Gonteast entanced asial OT image of 8 dlfecnt satn
vl (2} Ultrasound or CT is the (arrowheads) af ifs lip. Infammatory change is noled m the pes-

- . i 3 : appendiceal fat. There are several small collochons (open amoss)
radiological investigation | in the abdoman.

of choice.

WILSAS TVNILS

Fig.6k Contrast onhanced axial CT shows a thickened nflamed

appaendix (arrows) with adiacent gas-conlaining abscess (opan
arrews)
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Discussion Case 7

Acute mesenteric infarction

Aente mesenterie infarction (Fig. Ta)
= The imaging findings indicate small
bowel infarction and in view of the
clinical information the diagnosis is

acute mesenteric infarction.

Discussion:

= Acuie mesenteric infarction can be
due to thrombosis or embolism (1he
latter commonly rom a cardiac source)
of the superior mesenteric anery

= The rediological findings of acute
mesenienic nfarction include:
1. Small bowel dilatation — indicating

an ileus (non-specific)

2. Bowel wall thickening -+/- B CEET r'rr N E— .
o S, L8 oF & airrerar] palrer 5_ O [0 ) iy
frlur:usah"suhmum,al density the colon with mucosalisubmucosal high density due fo cedema and
merease - indicating mucosal hagmarrhage (arows)

ocdema +- submucosal
haemorrhage. N.B. This bowel
thickness actually represents the
summation of two bowel walls (1wo
adjecent gas-filled bowel loops in
contact for this 1o be visible)

3. Preumatosis intestinalis lincaris
{Le. intramural gas) - sircaks of g
lucency within bowel wall sugpests
gangrene of involved bowel wall

4. Fomal venous gas - linear
branching lucencies within the Peas —j = ;i
penphery of liver (due 1o -.-r“*;’_ " -~ : %
hepato-petal flow away from the Fig.Te r;.::r of a different patient demeonsirating pn-ﬂ:marosr's
poata hepatis towards the periphery)  imtestinalis (amows), L. gas within bowel wall indicating gangrens of

5. Thumbprinting’ of small bowel bowel wal
mucosal fiolds - reflccting
oedematons mucosal folds

b. Preumoperitoneum - os a result of
bowel perforation

- CECT abdomen findings of acuie
mesenteric infarction inelude

1. Bowel wall thickening (Fig. 7b)

L Preumatosis intestinalis linearis -
intramural gas (Fig. 7¢)

3. Portal venous gas (Fig, 7d, ¢)

4. Filling defects in superior
Mesenteric arery (represents the
obstructing clovthrombus)

=
=
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i
=4
W
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=

Fig.7d CECT of the abdomen of a differant palient showing portal
venous gas (armow) lowards the periphary of the liver. offen sean in
patients with mesamieric infarction
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Discussion Case 7

Acute mesenteric infarction

A, Non-enhancement ol the bowel
wall (Fig. 1)
fr. Flund-Tilled dilmed ||_|4|]'|5 of small
bowel (Fig. T
« CECT abdomen is more informative
than radiographs and allows a
definitive dingnosis,

- Early diagnosis is nnportant as
maorality is high i advanced cases
and urgent treatment with trans-anerial
thrombolysis may potentially restore
normal mesenieric circulation,

Fig.Te Contrast enhanced CT at a lower level than Fig.7d confirms
thal the feft main portal vein is fled with gas farrows)  Ascilas
15 prasen! in (he .'r!:_,".".u' pErihepatie region angd el parsplemc
reqion (asterisks)

Fig., 7f Confras! enhanced CT abdomen al he fower lovel of ke
abdaman of the same patient showing severe (hickening of ihe Mol
bowe! (arrows) filled with fiwid. The bowel wall does nol show conlrast
anhaneemant and is compalitie with mesenternc infarct {same pafen
as in Fig.7d.e).
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i Discussion Case 7

| Acute mesenteric infarction

o —

== Inan embohic sitwation. other

abdominal organs may be aflected IL W
tFie. Te. h) o

i+
- [
° Note: =<7
] - - =
(1) Dilated small bowel with § » [

signs of bowel ischaemia
i and gangrene of involved
§ segment are radiological
features of acute
1 mesenteric infarction.
11 (2) Contrast enhanced CT
| provides more supporting
evidence for defimtive
diagnosis.

INTLSAS 1VHI.L$§.I.HIDH.LE'ITEE'['

Fig. Tg. h Abdeminal CECT of a different patienl with emboli
aviginating from Ihe hear. These images show wedge-shaped
nar-erthancing areas in the spleen (arrowheads) and both kidneys
{arraws)
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Driscussion Case B

Carcinoma of the colon

Carcinonte of fhe colon (Fip. 8a)

IMiscussion:

- Carcinoma of the colon carries a
lifetime risk of 4% in the general
population and is 2 common cause
of rectal bleeding, especially in elderly
patienis

= The location of colonic earcinoma, in
descending order of lrequeney. is:
recium = sigmoid = irmnsverse =
ascending = caceum

= The two most commaon radiological
AMPCSIrANCe s A
- Apple-core (ulcerating annular

lesion) (Fig. 8b)
Fungating (multilobular protruding
lesion) (Fig. Bc)

Fig.8b Double conirast enema demaonsirales
a severe siriclure with typical apple cora
lesion (arrows) in the colon (Image
couresy of Dr Yolanda Lee, Department of
Diagnostic Radivlogy and Organ Imaging,
oy The Ghinese Universily of Hong Kong).

& Fig.8c In another patient double confras

erema shows the [ypical fungaling mass
- (armows) with mildiy irregular surface anising
from the posterior wall of the rectum.

292



Discussion Case 8

Carcinoma of the colon

= Currently the dizgnosis of colonic
carcinoma is established mainly by
colonoscopy and biopsy.

= The man disadvantage ol
colonoscopy is ils invasiveness and
inkerent complications {e.g. bowel
perforation). In difTicult cases, or when
colonoscopy 15 notl possible, double
contrast enema, and CT colonoscopy
(Fig. 8d) are suitable aliermative
investipations,

- Once the diagnosis is confirmed by
biopsy, the patient is wsually staged
with CT.

Fig.8d CT colonascopy (air enema projection) shows the air our-tu'nigg
the small bowal and large bowae! which is used for screening of
calan with low radialon.
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Discussion Case 8

Carcinoma of the colon

Imaging in patients with suspected
carcinoma of colon:

1. Barium ¢nema to detect suspicions
colonic lesion o a wortuous and
redundant colon (Fig. Se, 1)
(diflicul colonozcopy) and
synchronous twmour in proximal
colon in severe distal striciure
(incomplete colonoscopy)

Fig.Be Confrast enema of anothar patient
shows a moderale sized siricture (armows)
in the disltal ransvarse colon partially
obscured by the descending colon.

Fig.8f Confrast enema (same palient as Fig.
Be) shows the malignant siricture in the distal

transverse colon with irreguiar and weerative
wall (amows).
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Digcussion Case 8§

Carcinoma of the colon

2. High resolution ulirasound is
useful 1o ook for any bowel wall
thickening suspicious of
carcinoma (Fig. 8g)

1. Further investigations for
assessment of local tumour extent,
regional lymph node involvement
{e.g. abdominal ultrasound/CT)
(Fig. &h. i) and systemic metastases
{e.g. CXRibone  scimtigraphy) and
follow-up after treatment

4. Transrectal ultrasound is used lor
assessment of local tumour invasion
for recial earcinoma

5. MRI is sometimes used for

detection and staging of carcinoma
of the colon (Fig. 8 o 1)

Fig.8g Transverse sonogram of a different
patiant shows a Ca colon (arrows) seen as
significantly thickened hypoechoic wall in
the ascending colon with echogenic gas
presan within the narowed lumen. This is
sometimes referred 1o as the targel sign'

Fig.8h Coniras! enhanced CT image of
diferen! patfent shows the lumour Mass
{am) invalving the lefl eccentric wall of
the descending colon. There is increased

jacenl mesenloric density (open arrows)
winch is suggestive of invasion,
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Fig.8i Contrast enhanced CT image at a
sower lovel than Fig. Bh shows the fumeour

5 mone circumiferential and involves
descending colon. There is associated
i callection surrounded by a rim of the
;C;ﬂrrr;rasi .en:?anm:-m-_an: {arrowheads) and

ummal gas locule (arrow) Suggestin

Povioration ) 1§ 1 sUgg g
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Discussion Case 8
Carcinoma of the colon

= Fig.Bk-n MBI images show differen! appearances of CA colpn

E:’ - {1} Malignan! siricture close fo the splenic Mexure [arows). (&
% A huge tumour mass cccupying the left sided pelvis and lower

r abdomen f(arrows) associated with liver melastasis (open

N arrows). (I) Sagillal view shows anather polypoid fumaur

profruding info the lumen of the farge bowe! (Images courfesy of Prof

= Wynnie Lam, Deparment of Diagnostic Radiology and Qrgan

wh fmaging, The Chinese University of Hong Kong).

rad

m

=

MNate:

(1) Carcinoma of the colon must be excluded in elderly patients presenting with
rectal bleeding.

(2) Colonoscopy or double contrast barium enema is the investigation of choice.

(3) ‘Apple-core’ stricture with mucosal irregularities and ulceration are
characteristic features of carcinoma of the colon on barium examination.
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IDiscussion Case 9

1Colonic diverticulosis

Ceolonic diverticilosiz (Fig, 9. b)

[Vilscussinn:

- (Colonic diventiculosis is defined as
mnucosal and musculans mucosic
hiemiation through delects in the
mmuscularis propria. This is thought 1o
bbe mainky due 10 increased intra-
Ifeminal pressure, possibly as a result
il a low fibre diet,

- (Colonic diverticulosis most commaonly
anflects clderly patients.

- lefi-sided colon s predominantly
ienvolved in Cawcasians and right-
szided in Asians,

- Tin patients with acute diverticulitis,
ceolonoscopy or barium enenmn 15
ceontra-indicated in view ol pisk of
pxerloration. In this instunce, CT scan
hielps to support the diagnosis (Fig, 9¢,
dd) and helps o detect any complication
o3l acute diverticulitis, c.g. collection
(IFig. %ep. CT colonoscopy is now
haelpful n detection of a divertieulum
(Fig. 90

~Ieg.%¢, d Contrast anhanced axial CT
mrages of 8 dilferent patient show thal there
i several small gas-fted owlpouchings
anrrows) from the colomic wall suggestive
of | diverticuli present arownd the fuid-filled
2secending colen.  Mild wall thickening
armowheads) in the ascending calon with
necreased fal sireakiness (cpoen arrow)
LIogesls acule diverticuditis.  There are also
sevveral small drverliculi (open arrowhaad)
wilth wo inflammatory change in (he
Fasscending colon.

=igg.9e Contrast enhanced axial CT of ihe
:oadomen of another patient shows that
hesse are several small diverticuli present
7 Iihe descending colon with infammatary
feange of the swrounding fal mesentery
<fpen arrow). There is complication of
sCelle diverticulitis with abscess (asterisk)
=ffmation in the sbdomen, The abscess
T4t foll-sided anteror abdomen shows
#Mical appearance of the air Muid levol
arirdwheads) and rim of the confrost
'ﬂ:'hﬂr'lcemon: farrows) compressing tho
“difacent loops of the small bowel,
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Discussion Case 9

Colonic diverticulosis

(1) Colonic diverticulosis
should be considered in
elderly patients with
recurrent lower
abdominal pain,

(2) Multiple smooth
outpouchings from
colonic wall
predominantly affecting
lefi-sided colon are the
radiological findings.

k y
Fig. 8f CT colonoscopy of anather palieni shows a d.wemcu.’:r-;ﬂ in
the righ! ascending colon demonsiraling a lypical appearancs o g~
contamng cwlpouching (arrow) froon the colomme wail
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Discussion Case 10

Carcinoma of oesophagus

(Carcinoma of oesophagus (Fig. 1 0a) with
prrobable fiver metastases (m view ol
hhepatomegaly with irregular outline)

Miscussion: D = %
-« Causes of ecsophageal stricture e
(narrawing > 10 mim length) include: : ':L"
neoplasm, infection and scarming (e.g. L O

caustic ingestion),

Radiological manifestations ol

ocsophageal carcinoma on barium

swallow nelude

I. Stricture {i.c. circumferential or
cocentric mass)

. Mucosal irregularitics (1.e.
uleerated surlace)

ok

3. Polyploid mass with irregular
outline protruding into lumen

4. Tracheo-oesophageal fistula = due
to tumour invasion anteriorly mio
trachea

Upper Gl endoscopy is now more

commonly emploved as an initial

investigation for a patient with

dvsphagia

Barium swallow and upper Gi

endoscopy have their own advaniages

and disadvantages:

L. Advantages of barium swallow -
non-invasive, sllows evaluation of
any motility disorder

)

Disadvantage of barium swallow
- cannol provide tissue diapnosis

- direct visualization of mucosal
lesion, allows binpsy for
histological diagnosis

4. Disadvantages of upper Gl
endoscopy - more invasive,
relatively more complications

{although rare)

Once oesophageal carcinoma is
diagnosed, staging of the disease is
reguired and this involves a CT of the
thorax +/- neck LISG,

Advantages of upper G endoscopy

Fig.10b, ¢ Contrast enhanced axial CT images show a large
circumieranbial lumour in the cesophagus (arrows) with narowing
of the lumen al ihe aoropuimonary (b) and subcarinal (c) level. The
liimour compresses on tha postenor aspect of the frachea and canna
with narrowing of the right and left main bronchi (amowhaads, Fig
10¢).

299

IW3LSAS 1UNILSHLNEUEL$%’E§1



Dizcussion Casc 10

Carcinoma of oesophagus

= Current role of imaging in patients with carcinoma of oesophagus include CT thorax (Fig. [0bwe),
endoscopic wlrasound, ultrasound abdomen and radionuclide bone scintigraphy.

1. Staging of diseaze — local wwmour extent { T-staging by endoscopic ultrasound/CT thorax). nodal
involvement (M-staging by CT thorax/USG neck) and distant metastases (M-staging by CT
thorax/USG abdomen/radionuclide bone scintigraphy)

2. Monitor response o chemotherapy or radiotherapy

ay

gy A

w i =

§
a4
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Fig.10d. e Reformalied sagittal {d) and coronal (e} GT
images belter demonstrate the posilion and exlent of
the large (umour of the oesophagus in the posteror
mediaslinum (arrows). There is evidence of fuid held- uw
in the upper oesophagiss {arrowheads). Same palen
as in Fig. 10b, ¢.

Note:

{1) Carcinoma of oesophagus is a common cause of painless progressive
dysphagia in an elderly patient.

{2) Upper Gl endoscopy is the initial investigation of choice for diagnosis.

{3) The presence of stricture with irregular contour and mucosal irregularnties
are radiological features on barium swallow,

{4) Role of imaging is mainly for tumour staging and to monitor response (o
treatment.
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Discussion Case 11

Crohin’s disease

Crohn’s disease (Fig. 110, b)

Discussion:

- Crohn’s disense is a discase of
unkrown agtiology with asymmetric
involvement of entire GI tract.

- Panient usually preseints with recurrent
episodes of diarthoea, abdommal pain,
weight loss and anaemin. Sometimes
complicalions such as fistula-in-ano
and malobsorplion result.

- Fluoroscopic features of Crohn's
disease (Fig. 11a-b):

1. Cobblestone appearance:
serpiginous longitudinal and
ransverse uleers separated by areas
of the ocdema

. Skip lesions in the small bowel

. Thickened small bowel folds

. Separation and displacement of the
small bowel loops due 10
lymphocdematous wall thickening/
inerease in mesenteric fat and
enlarged mesenteric lymph nodes

5. Larger filling defects present in the
terminal ileum suggestive of
pseudopolyps which are due 10
islands of hyperplasic mucosa
between denuded mucosa,

6. Pseudodiverticula represents
bulging area of normal wall
opposite to the alfected scarmed wall
on the antimesenteric side,

s ad I

Fig. 11c, d Axial contrast CT image of the same case a5 Fig. 11a. b
shows abnomal aifalation of the termiingl feum (arrows). Howeaver,
the details of the mucosal abnormality cannof be well delinealed by
routing CT scan, Thera is increased messnlenc densily suggesive
of inflammation (amowheads). Massive proliferation of mesentonc
fat fasterisks) with displacement of the small bowe! to the feft
sida is noted.

301

INILSAS TTYNILSILE




o

QLS VL) Rl

LM

L

WIALSAS TVNILL

Discussion Case 11

Crohn’s disease

- CT features of Crohn's disease

(Fig. 11e=1)

1. Asymmetric bowel wall thickening
2. Luminal narrowing
3. Proliferation of the mesemerie fat
(creeping fat)
4. Skip arcas of asymmetric bowel

wall thickening

Fig. T1e, f CT enteroclysis images show & shorl segment of
asymmelrical bowe! wall thickening (arrows) at the proximal jejurtam
with Ioss of normal valvulae conniventes. Although the rest of tha
small bowel is well-distended by Tuid, the lumen in this shor segmedat
i% narrow, suggesiive of fibrotic changes. Overall fealures ane
suggestive of chronfc stage of Crohn's disease (images coutesy
of "Or Simon Le, Department of Diagnoslic Radiology and
Imaging, The Chinese University of Hong Kong).

Remarks:

CT enteroclysis is an examinalion wsing fine cul CT irNBEE fa
dafineate the small bowel, parficularly the mucosal palhology. fore
the scan, the small bowel is infused with methylceliulose via nass-
ducdanal lsbe placed al the duodeno-jejunal junclion.
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Discussion Case 11

Crohn’s disease

- Complications of Crohn’s discase
include
I. Fistula-in-ano (Fig. 11g, h}
1. Abscess
3, Perforation (Fig. 111)
4, Toxic megacelon
5. Malignancy of the bowel

{adenocarcinoma or Iymphoma)

- There are other causes lor Focal
bowel wall thickening which include
infection (Fig. 11j. k) and neoplasm,

Fig. 11g, h Coronal T2W fal safurated sequence shows a fstuwous
tract extending from the laft lateral wall just beyand the anus
and ascernds in the medial faft ischio-rectal fossa (arrows). No
supra-levator extension. Thera s abscess formation in the
more anterior aspect of the fsfula i the laft ischio-reclal fossa
{arrowheads).
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Discussion Case 11

Crohn’s disease

Fig. 11 Conltrast axial CT of the abdomen
showing an abnormal thickened loop of small
bowal farrows) in a patieal with Crohn's
disease. Nofe the asciles (aslerisk) and
air fluid levels (arrowheads) suggeshive
of a perforation (Images courtesy of Dr
Simon Le, Department of Diagnostic
Ramorogyandﬂrgan Imaging, The Chinesoe
Universily of Hong Kong)

Fig. 11f Axial contrast CT image shows
diffuse thickening of the dislal lewm (armows),
Small amount of ascites is present in
the pelvis (aslerisks). The patien! was
later confirmed lo have TB ileitis with
maltabsorplion symndrome.

Fig. 11k Coronal conlras! reformalted CT
image shows a ngid confracled cone-shaped
cascum with wall rhr'c}renr'ng (armaw). There
15 also irregular wall (hickening of the
terrinal leumn (arrowheads) mimicking the
diagnosis of Crohn's disease. The fubwlar
struclure infenor lo the caecwm is Muid-fitted
appandix (open armrow). Biopsy confirmed
TE infection of the cascum and ferminal
e,

Note:

(1) Crohn's disease is
characterized by focal
segment(s) of bowel
wall inflammation.

(2) Imaging helps with

diagnosis and can be

used for monitoring

Progress.
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Questions

A F2evear-old woman presented with gross haemainrio associoted with eight loin paie for 3 dav, O
phvsical examination, she was tender over the righe o region b was afebreile. Blogd 1ests were
exsentiolfy mormal, Based on these findings. a renal cofcning wos suspected. A KUE was performed
as an fnitial investigation (Fig. la) followesd by an IV a few davs later (Fig, B,

{1} What radiglogical abnormality can you see ?
- KUB : Caleified opacitics projected over lefi renal shadow
= IWLI : Filling defeet in upper pole calvx and renal pelvis of the lefi kidney — corresponding o
opacity on the KLIB
Clubbing of adjacent renal calyees = due Lo focal calyeeal obstruction by the stones

(2) What is the dingnpsis T

306

Fig.1a Conad KUB shonws rade
opacilfes (arrows] over He kd
renal area which may repressn
renal slones,

Fig.1h A tomogram obisked |
during an VU shows
dafecls (amrows) in the ki
pole cailyx and halt renal
corresponding to the npanhl
seen on the KUB in Fig. la Tha
supperls the magﬂnsa's of
renal calculi. Note thar s Henss
appaar radiclucant againga
hackground of confrash, Alanae
the clubbing of the adiacen! mina
renal cilycas (armowheads).




Case 2

A dfavar-old man, with a krowst Istare of fef red calenle, complaned of severe left fodn pain for
oo den: The poin was colicky and sharge i natere amd rodiated to fie fgft grain. Physical exauriralion
was esienially sovmal, Uriee exonmtietion was positive for RBC e negarive for WBC, Blosd tests
were unremarkable. A elinival diaguosis of wreteric cofic was suspected. A KUB (Frg 2ab folfowed by an

IV {Fg 2hb er fowe cferyr fater wens peeftrmed

[eestions
1) What rachiological abwormuslity can you see F
KUB - Well defined radio-opacity on the left side of L4, 10 is vertically aligned and along the
course of the lefi uncler,
WU = The rmdio-opocity seen on the KUB iz m the left wreter, cousing hydronephrosis and
proximal hydroureter

12} What is the diagnosis 2

WIALSAS AHYNIENOLINGD

Fig.2b A femogram oblained durng IVL extuminalion
shows lelt hydronephrosis (dilated ranal calyces
farrowheads) and pélvis [open Grrowhesas]), and
o Rydrourdlar (oen mraws). The walane siong
farraw) is siualed al the lower and of the dioted left
ureler

Fig.la KUB shows a radio-opacity (arrow) in the laft
piavedalvid region &l the leval of L4, along the cowse
ol the kit urater. This was eonfinmed fo be @ welenc
[#:-T T8
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Case 3

A deyvear-old wamran was recennly diagrcsed with covcimena of the cerviv. She preseed with

leviar pesine coud fover for 3 davs. Phvsical exanination showed ballotable Eiduevs with local ten
There was o hoenatnria. Laboratory ivestigations reveeled elevired sernm oreatinine aed wh
count, KUB showed o definite radic-opagee wrivenry calenlns, She was suspected @ have 6 &
feact obstruction, Au nrgear iwlivasaned af the abdenier wox performeed (Fig, o),

Questions

(17 What radiolegical abnormality can vou see an this longitedinal sonogram of the Kidney 7
Enlirged left kdney,

= Hydronephrosis with dile

{2y X

ion of remal pelvis

it 1% thie ghs

"y
VSIS

4
/
> |

Fig.s Longitudinal soncgram of the left kidney (arrows) shows diated calyces (amowheads) and renal ped
(opan arrows) indicating Hydronephmosis
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A §fvear-ofd men with no histore of neinary o calerlies, complaimed of pailess wivele sireqe
boematuri for 2 mintths, loss af weight aid loss of appetine. Plyvsical exenrination revealed o ballotalde
right biduey: Loboratory investigations were cssentiolly mormal, As o vight renal moss was sspected,

wirssonnd sean of the Edeoy was pevformed (Fig, da). This was followed by a conrasi enfaneed T
seam (Fig. b el

Qpl;“b{lm
{1} What radiological abnommality can vou see on the longidinal sonogeam 7
- Ahypocchoic mass in the lower pole of the kidoey.
{21 Wi radiological abnormality can yoi see oo the axial contmst enhoneed CT 7
- Lange heterogencous irnegulir sofl lisswe mass in e right kudney,
- Thrombus in the right renal vein and 1VE
- Enlarped retro-caval lymph node
- Increased sircakiness i perinephric Faton the rght
- Unremarkable lelt kidacy.
{30 Whaa i e dingnisis T

Figdu Longitudinal sonogram of kidnay (arrewheads) Flg.4b Axlal contrasi enhanced CT (CECT) of the
wiows & hypoachaic mass in the fawar pole of ihe rght  abdomen of the same pafient shows a large Iregutar
ety wihich was confirmed (o be a renal cell carcinoma  halerogensous mass it the rght kidney with a faid
[RCC) (amows). On wirasound, RCC may have a mixed  density drea (armow) suggesing o rendl cel CAMCANOMa
gehagenisity will & hatorogeneous echo pattamn dua e (RGOS, The central hypodense ara appears il-defined
veds ol necrosis, Squefaction and haemormhage. and is sugli}l;sriw;' of inecrosis (armowhead). Nota the filing
el it he IVC which represenis a fumour thrombus in
the IVC {pan amow).

Fig.de More supavior CEGT scan shows thal ihe mass
has extondid into the rght renal vein {arrows). An
salimed relro-caval lymph node is prasent (0pan arow).
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A .I'vﬁ-_rg';uup.rrﬂ man lrn'q'.;.;'r“cd with boack i and frank haeninrie following o fall earlier in the day. On
adlisixsron s vital figns were stable. Localized renderness and skin brivise was noled over the right Inie.
The rest af the abdortinal examination was wuremarkable. Laboratory investigations showed roresal
Tacmoglobin level and renal finction Rewnal i was suspected and o contrast enlancesd CT (CECT
was performed (Fig. Sa, b).

Qul‘hli.l”:llll
(1} What radiological abnormulity do you see on this axial CECT ?
- Linear fissures within the rm_n:m:l:ym;j of the right kidney - representing renal lnceration
- Fluid around the right kidney - indicates haematoma or leakage ol urine in the perinephng space
- Mormal eontrast enhancement of fragments - significs thot major vessels within the renal
pedicle are inlacl
(2) Wha s the diagnosis 7

Fig.5a Asal CECT
of the abdomen
shpws rghl el
Incgration (ammwl
and perinsping
haamaroma

(Evroawheads)
The kwer poleof
thi ke doiginey 5
Juish vizabie on b
sfice. Theve Eno
cilference i ihe
degroe of conlest
enhancemanl
balween e hio
kidnays indicaling
that the difamad
parts of the

righ kichry Brd
nomabily pedused

Fig.5b Axial CECT scan of [he abdomen o
the same patient in Fig.50 shows g s
the right kidney indicating & haamatoma o
axtravasated wang (afrowhead).
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Case 6

A M-pear-old man, o clironic smoker for SO years, presented with on and off painfess gross haematnria
far ¥ momths, I"let'_:.l'rm' evaninciion awed a VrpRe Traired micess fi the ur,r.u'f‘r_,l}.'«'lrc Ared & rLrl.‘g_.frdr.u e
pelvis. The prosrate was nor enlarged on recial examinaion. Plain abdominal radiograph did sor neveal
QT FATO-DRMpIN calenfus, Lirine cvredogy revealed malignnant cells. Cavcinom of the nrmery Madder
wats puspeetond el o CECT was performed (Fig. Sa-c)

(peestions
(1) What abnormality do you see on the CECT 7
= Soft tissue mass with nodular thickening of bladder wall - represents the primary bladder wall
Lumyour
- Bilsteral ydronephrosis suggesting urcteric obstruction by the bladder tumoar.
= Increased density in perivesical fat - indicates local wumour infilirateon around the bladder

(1) Whatis the dingnansis 7

IWILSAS AHVNINNOLINIO T}

Fig.a Axial CECT of pelvis shows irregular nodwar Fig.6b Axigd CECT of thir paivis &l & mom infenor lavel
Marfwg in [y bladder wall (arrows) which repreasents  shows gross Bladder wall thickeani and ingreased
2 adder fumour, In ils thickes! padion, there is avidance densdy i the penvesical fal (erows) which indicales
o necrosis farowhesds], local livmowur invasion,

Fig.6e Axial CECT of the abdomen shows bilatoral
hydronapivosls (armows] coused by ueeleric obsiruchion |
by Lbe blacider fumavr,
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A ?3-_1'L'ﬂﬂ-r.nﬁ.f anerii Wikl a0 Kriea'n Fr:.vrm:l.' ufbl.'ﬂd'grr Ir.w'f:.tl'm'.l'r .l'J_1.'lr_a.|;-r.l'.l'ﬁp.f.'1'_ r:nﬂ.ﬂ-’ufn.’ with an umu’ug
Irzemetnric for 3 montfis whicl was axsociated winl mildd sapreaprlic pain, dvsuria and irinary frequeny
There was no fever or loin peie. Plivsical examivation showed seild local tenderness over the anprapebic
region, No abhdomingd ar pelvic mass was detected, Loboratory investigations revealed normal whie
cofl oot Urioge qp,l:u'nKr aned cnfinre were megative. A KUB was performed ax e britiad inesiigonios
(Fig. Ta)

Questions
{1y What rmdiological abnonmality do veas see on this coned down KUB Y

= Several well-defined radip-opacitics ane noted in the biadder region, slightly 1o the lefi
(21 What is the most likely diagnosiz 7

Fig.7a A coned KUB shows mulliple wellkdefined radic-opacilies in the Bladder region which represent bladcer
siones (arrows).
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Case 8

A di-rear-ofd womean presented with muild pelvic discomfors, penorriagie and feregolae mensirmation
Jor recenr & months. Plyvsical examiuatton fownd a fiom, non-tender lower alwdominal mass wriving from
[ p;-h'._l;_ f_,]_,lf.\l_‘l\.l'.:r.l'rl.lj' rr.n'nn'gqu{.:rdu wire nmvenrarkalle, Cerviced sriear oid nor reveal @y w.u.'.l'.'_l,;'m.ul.l
cefls oramhipiis, A FUE wors e el cox aanr fendndend Srvesiigension (Fig. S,

{Jeestions
{1y What radislogical abnormality do you see on this coned down KL
= A large amorphous, well-defined, ovoid, caleifivd mass in the pelvis - commionly seen in
depemerated Gibroicds,
1) What s the diagnosis 7

WILSAS AMYNIENOLINID BT

Fig.#a A conad down KUE shows a large calcified mass in the pelvis (arows). wihich iz typical for a larpe
wlicifod GDrodl
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A dyear-ofd woman presested with a G-month hisrory of fvpertension and imlermitent gl.,.ﬂ-..-‘nfi:ﬂ;
mrnescle weakness, Plosical evaminaton showed efevared Mood pressue el hvpertensive J.t,”,m;m:.n'{r.
The vest of the examination was unremarkable. Laboratory investigations revealed meiaholic alkalesis
Plasiia aldosterone level was raised whife serum renin Tevel was below normal limin Biochemeal

paramcters were suggestive af lyperaldosteronism (Conns symdrome) and NECT of abdomen was
performed (Fig. %a-c).

Cluestions

(13 What rediological abnormality can be identified on the NECT ?
- Round lesion with well-dehined margins in lefl adrenal gland
= The lesion is of low attenuation (<0 HU) - due 1o high lipid content
- Mo invasion of adjacent structures or evidence of metastases — consistent with a benign lesion
rather than o malignancy
- Mormal right adrenal gland
(2} What is the diapnosis ?

Fig.9a Non-contrast axial CT of abdoman shows a itk
defined low density nodula (arrow) in the lelt adhns

gland which is suggostiva of an adenoma (K = left ki
A = apria),

Fig.9b Measurement of the CT numbaer of the left adreds
nodule shows a negalive value which is due [0 Rgh
lipigt (chalesterol) cortent within the functional adaniss
(K = laft kidney. A = aorta)

Fig.9¢ Non-contrast axial CT of abdomen at & hgher
level shows a normal right adrenal gland (arrow).

______ﬂ
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s 9-'5.{&‘]"0{:! bay presented wiry, actie onser of severe left sided serotal pain for 6 hours. He was afebrile
Vawith 10 UFinary symploms and urine examination was wegative for WOC On physical examination the
“‘-’"”""_” Lf'ﬂ" mildly swollen ang merkeedly tender on the lefi. The mother of the ehild elaims that there have
Ibeen similar episades before which resolved spantancously but it was more severe and persistent this vime,

. An wirasovind of the serotim was performed for further evalvation (Fig. 10a-d)

(uestions

(1) What abnormality is demonstrated on ultrasound (grey scale and colour Doppler) ?
- The left testis is enlarged compared to the right and shows a diffuse, helerogeneous,
hypoechoic echopattern. Note the paucity of vascularity within the left testis,
- Mormal testicular echopatiern and vaseularity on the right.
(2) What is the dingnosis

Y TESTICLE

LT TESTIGLE

Fig.10a Sonogram of the testes showing: Fig.10b Color Doppler of the testis showing normal
=Hormal right lesiis with a diffusely homogeneous fine, lesticular vasculaniy on the dghl. Nole the paucily of

bright echopattern, vascularity in the laft testis which is enfarged with a
*Thaleft tesiis is enlarged compared with the right and  hyposchoic echopalfern. Feafures are consistent wilh
ows a diffuse, hypoechoic (dark) echopattern laft lesticular forsion (Image courtesy of Depariment of
womparad [o the nght. Radiology, K.E M. Hospilal, Mumbai, lndia).

{mage courtesy of Department of Radiclogy, K E.M
A, Mumbar, India)

Fig10e, o
A scalg ; ey h hoic lesns
W 3 clfsateh and Doppy orsioned lefl testis showing an enfarged. I¥PCE i
aly hetarog ar sonogram of tha forsione eslis 5 ng .
EM%H KEM Ha a_ﬂﬂ'qus ech Harm ﬂﬂﬂ' absence of tasticular 'I"r]SﬂU.rﬂl'lf)r r.lrnﬂ.go L‘G:.’IfE‘S}" el PaTmeant of
i, E'Pd'tﬁlﬂ. L I'ﬂdlrﬂ_;-

_-\—-—-\-.__
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Case 11

A _’EI-_L'g':rr-u.l'dr.rm:-ru-J'.u' Neaalthiy e Irm'.u'rrf:'n’ with a peviridess swelfing of the right restis for 3 menphs There
WYY KD ."u'-.mr:'.- af .I'J.:n_'rrmru_,l'.;h,'.l mfer. fcanaturic or r.l.l'.ll::'."J_:"rr.l!r.l.'.'r.'u.;u:|.' Syrpoms. On |r:-h',-u.: ol exgananeirg i
Hrere was g ron=ferder fiemn eofargenent of the riglt seseis. Seram efphia fetal protein (AF P coniel hotgr frpmatt

charionic gonadairopin (HCG) levels were nor efevated, A serotal nlirasomed was perfarmed for further
Sveltigrion .fnr".'_J_J flee |I!'J

Caestions

(1 Whn abnormiality is demaonstrated on the ultirasound

= There 15 a 2.5 cm well-defined hypoechoic homogeneous mass with prommnent increased
vascularity in the right 1estis.

- Mo evidence of calefication,

- tormal overlving subculangous tissues.

« The belt 1estis was normal.
(2 Wha is the dingnosis 2

b b "'"-_..i-;w - "
=

T =

Fig.7a, b Ulrasound shows a wall-defined hypoechoic hypervascular lesion in the right testis which is heghly SLS POl

of magnancy. Note there is no calcification and the averlying lissues are normal (Images courtasy of Departmen
of Radiology, K.E.M. Hospital, Mumbai, india)

_--"""f'rrrr-\‘/
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A 38-vear-old woman complainec of abdominal distension that has been getting warse over the fast 12
months, Physical examination revealed g vague mass in slre feft fower geadvant. Her menstreal isteny
anel Bowe! habit have beey wnrenarkable. I view of the clivical findings. a USG (Fig. 120, b1 was
perfarmed,

(Juestions
i1} What abaormalities can vou identify on these transvaginal USG images of the
left adnexal region 7
- Loculated cystic mass in the left adnexal region.
- Thick sepum separating cysis,
= Debris within eyst falling 1o the dependent region.
i2) What is the most likely dingnosis 2

Fig.12a b Transvaginal grey scale
uifrasound images showing a
large left adnexal cyslic mass
with muiltiple loculalions. Nole
the thick sepfum (whila arrow in
Fig. 12a) and the infernal debns
al the depanden! porfion {(Black
arrow in Fig. 12b) within this cyshe
lesion. Mo solid mural nodule was
identified.
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Discussion Case 1

Renal calculus

Left renal calewlus with calyeeal

ohstruction (Fig, ia, b)

Diseussion:

Renal caleulus is a common cause of
haematuria, particularly in the presence
of loin pain,

Renal caleuli are composed of erysials
and/or appregated with proteins,

The crystal may contain caleium or
magnesinm oxalate/phosphate (which are
radic-opagque and found in the majority
of sienes) or uric acid? xanthine (which
are not radic-opaque). As a result of

this variable composition, the majority
(~90%%) of renal stones are radio-opague,
hence a KUB 15 uscful as the initial
investigation in a patient with suspected
urinary caleulus (Fig. le-e).

VL is the key imaging modality for the
diagnosis of
(1} Suspected urinary tract caleulus
(2) Radio-lucent caleulus which is not
visualized on KUB
{3} Ureteric caleulus which may not
be demonstrated by ultrasound.

Information on IVLU which is helpful in
management of patients with renal stone
include:

. Size of renal stones - stones <5 mm
in size ane usually passed
spontancously on conservative
treatment

(3=

. Coexisting ureteric obstruction -
extracorporeal shock wave
lithoripsy { ESWL ) may not be
possible since stone fragments
cannot pass down the ureter

. Associated renal cortical scarring

sl

Fig.1e Coned KUB of anather patient shows a staghormn caléulus
(arrows) in the rght renal region.

Fig.1d IVl of the same palient in Fig. 1c shows the staghormn stora
as a filing defect within the confrasi-filfed ranal pelvis{arrows)

Fig.1e Coned KUB of another patient shows a right staghom stons
{armows). Another radio-opacity is also noled on the lefl side (oped
arrow), which is more inferior to the left renal shadow and majy
reprasent a proximal left wreteric stone {confirmed laler)
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Discussion Case |

Renal calculus

i a patient 15 allergic to intravenous
econtrast medium, ultrasound is a
ggood alternalive imaging modality for
cdiagnosis. It evaluates the renal cortical
tthickness and the presence of scarring/
ceortical loss at the same time (Fig. 10.
+A higher percentage of stones are
edeteciable using non-contrast CT scan
cidue ta it higher spatial resolution (e,
coo averlapping of structures) and higher
cooatrast resolution (i.c. differentianes
tthe subtle higher density of non-radio-
copague stones from fluid and soft tissue)
ccompared to radiographs. It can

- elearly evaluae the kidney (Fig. 1g-

i, ureter and bladder

- confirm the location of the caleulus

= evatluate the degree of obstruction

- evaluate other causes of renal

caleifications.

IHowever, it is relatively expensive and
vmay not be readily available. It also
finvolves the use of ionizing radiation and
sshould be carefully used, pariicularly in
wchildren

iFig.1g Axfal NECT of the Kidney shows a
istaghom stone farrow) in the right renal
i pelvis (sama palient ag in Fig. 1a). Also note
1 ina dilated laft renal pelvis (arrowhead)

iFlg.1h Axfal NECT of the abdomen, of
ithe zame palient as in Fig. 1e, shows the
irad-opacity on (he left side is in the left
iurdler and is 8 proximal fell urelerc slone
i farrow). Note the wall thickening of the uretar
i larrowheads) which represents urateric wall
' oedema and s termed the ‘uretaric nim sign”,

TR - e el
Fig.1f Right renal USG of another patient [langitudinal axis)
shows & calewius which 18 seen as an echogenc focus [belwesn
crosses) with posterior shadowing (open arrow) in the right kidney
(armowheads). Nole uifrasound aiso evalvates the renal corfex and
pelvi-calyceal system al the same Hima
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Discussion Case 1

Renal calculus

Fig.1f Corenal reformalted NECT images
show the right staghorm sfone (arrow) - same
palient as in Fig. 1e. Note the renal scar as
cortical indentalion (arrowhead) and right
ureler (Cen amaw)

Fig.1j Coronal reformatied NECT images
show lelt wrateric stone {arrow] - same
patient as in Fig.1e. Also note the dilated
renal pefvis (arrowheads) and thin renal
carfex fopen arows),
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Discussion Case 1

Renal calculus

There are other conditions that will give
nse to renal calcification apart from renal
caleulus

1) Renal wberculosis - only one
kidney affected in 75%: of cascs,
The affected kidney becomes
calcified. shrunken and non-
functioning. aptly termed
autonephreciomy (Fig. 1k )

In patients with renal TH, 5-10%:
will also have pulmonary TH. A

chest X-ray 15 a valuable further

investigation.

1) Mephrocalcinosis - deposition of
calcium salts in the renal
parenchyma, This can be divided
into two types @ (1) medullary in
%5% of cases (Fig. 11, m) and

1 . =i
Fig.1k. Coned KUB shows extensive calcification in the nght kidhey

3 b {arrows). This reprosents aulonephreciomy in TB kidney (mon-
cortical in 5% of cases. functioning kidnay).

= Conditions that give rise o
medullary nephrocalcinosis
include hyperparathyroidism,
medullary sponge kidoney, renal
wbular acidosis and
hypercalcacmia,

- Conditions that give rise 1o
conical nephrocalcinosis inelude
acute cormical necrosis and chronic
slomeruloncphritis

3) Calcified renal wmour - Wilms'
hermonr (10%), renal cell carcinoma

{15-20%5)

4) Post-traumatic - healed renal
injury may caleify.
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Flg.11 Coned KUB shows multiple tiny
caltificalions over both renal areas farrows).
Differential diagnosis includes mulliple tiny
fenal calcull or meduliary nephrocalcinosis.

F‘.E_-'Fm Comesponding contrast enhanced

#xial CT though the kidneys of the same

Palient as in Fig. 1] shows mulliple tiny

eaigifcations in the renal medulla {armows).
is consisten| with nephrocalcinosis,
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Discussion Case 1
Renal calculus
MNote:

(1} Renal ealculus is a common cavse of haematuria,

(2) Majority of renal calculi are radio-opaque and are detectable by plain
radiographs.

{3) IVU is the key imaging modality for diagnosis and treatment planning.

(4) Other established imaging modalities of choice include ultrasound and non-
contrast CT scan.

(3) Other differential diagnoses of renal calcifications should be kept in mind.
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Discussion Case 2

Ureteric stone

Left wreteric stone with ebstruciion (Fig.
X3 by

Discussion:

Ureteric stones are rénal stones which
have passed down the pelvicalyceal
system and become lodged within the
ureter. The majority of them are therefore
adip-opague. 1VU (Fig. 2e, d) is usually
the second investigation after a KURB.
The robe of an IWU is to confirm the
clinical diagnosis, detennine the level
and severity of obstruction and detect

any complications (such as rupture ol
pelvicalyceal system), as all these are
important for treatment planning

Fig.2c KUB shows a radic-opacily in the
Iafi hemipelvis (arrow) along the course of
the lelt ureler,

Fig.2d VU of the palient in Fig.2¢ confirms
the location of the ureteric stone (arrow)
and shows hydroureter and hydronephrosis
{omowheads) proximal fo it

WILSAS AMYNIMNOLINID Py
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Discussion Case 2

Ureteric stone

IF the patient is allergic (o0 contrast, USG
(Fig. 2e) or NECT scan (Fig. 21 g) are
alternative modalities for investigation.
Although ultrasound can readily evaluate
renal caleuli, ureteric caleuli may be

missed iF obscured by overlying gas in
the bowel. However, a wreteric stome may
be suspected il there 15 hydroureter and
hydronephrosis scen on USG,

A non=gonirast CT scan can clearly
evaluate the kidneys, vreters and bladder,
as well as demonstrate any associated
pelvicalyceal distension. It gives better
spatial and contrast resolution. his
limitation is the relative cost and hazard
of iomzing radiation.

- " e Bma a o - -

Fig.2e Transverse sonogram of the urnary Bladder {arrowheads)
of anather palient shows an echogenic focus which comresponds fo
a stone (echogenic focus belween the calipors) in the lell vesto-
urgleric junclion.

Fig.2f Axial NECT scan through the kidneys of anathar patieril Shows
radig-opacilies in both kidneys (armwheads) and off ureler (amga)
representing bifateral renal stones and lafl preterdc sfone respecivaly

Fig.2g Coronal reformalled CT image of the patien! fn Fig. 29 $hows
tha redationship of the lelt ureleric sfona (arrow) and tho dilofed led
uretar (open araw). Also nate the feft renal sfone in the fower poie of
the fafl kidnay (arrow head). (L = lvar 5 = splaen),
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Discussion Case 2

Ureteric stone

With the advanced development of
MR, the collecting system can thus be
demonstrated. An MR urogram (Fig, 2h)
can demonstrate ohstruction along the
wrinary tract. Is potential is stll being
evaluated and 15 not used routinely.
Apart rom a ureleric stone, there are
other eauses of ureleric obstruction:
(1) Intealuminal
- Benign stricture: post-
inflammatory, post-infcetive
- Malignant stricture @ Transition
cell carcinoma of ureter
{Fig. 2i-1)
- Blood ¢lot: any cause ol
hacmaturia
= Ureterocele: congenital
condition {prevalence 1 5000
1 ]2 12000 children)y where
there is obstruction and
predapse of werminal portion of
the ureter intw the bladder
(Fig. 2m)
12) Extraluminal
- Pelvic tumonr: by direct

compression or invasion of the Fig.2h MR wogram of another patiant shows a normal rght collécting

wreler system [arrowheads) and a hydronephmolic left kidney (arows) 05

3 o § . cifated renal pelvis and calyces with poor conlrast enhancement and
- Surrounding sofi tissue librosis: excrefion (i.e. poor funclion due fo back prassure).

can cawse distorion or

displacement of the uneter
In evaluming a KUB, other caleilications
may mimic ureteric ealeali, ¢,
phlebolith. Phieboliths are venous
calcificavions wiich are typically
toundish, well-defined with central
luzency (compared with the usually
angular, uniformly dense renalfureleric
caleulus), I there is doubt on the iden iy
of adensity, it should be further assessed :
by IVU, ultrasound or non-contrast CT Fig.2i Longitudinal sonogram of the ureter of J.J'.'{JPJ'JEFF'EF:'E'”-' ShOWS
s<an 1o determine the exacl nature. a8 soff issue mass in the urater (amrove) with obstruction and dilalation

of the proximal ureler (arrowhaads) representing transitonal cell

carcinoma of the ureter. This tumour may also be seen claady on an
WU or CT scan
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Discussion Casc 2

Ureteric stone

Fig.2f- Axigl CECT of another patignt
shows circumferantial thickening of the nght
wreler (Fig. 2§, arrow) which was confimmad
o b & transilional cell carcimoma, Also nole
the difated rght wreter (Fig. 2k, arrowhead)
and dilated mght renal pelvis (Fig. 21, apen
arrowl.
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Discussion Case 2

Ureteric stone

Note:

()

Acute ureteric colic due
10 a ureteric stone is
usually suspected based
on clinical history and
KUB findings.

VU, sonography and
CT are the imaging
modalities of choice for
diagnosis.

Phleboliths are common
pelvic calcifications
which may mimic
ureteric/ bladder sione.

Fig.2m Bladder viow dunng VU sludy shows conlrast-filed buwbous
dhiated  fermingl rght ureler with radialucent halo (orrow] - [he
cobrd head sign of 8 ureterocels. The radiclucen! halo is due fo the
ocedematous wreleric wall and bladder wolhelum,
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Discussion Case 3

Non-calculus ureteric obstruction

Carcimentn af cerviv with invasion/
compression of boih urelers causing
complete obstruction (Fig. 3a).

An urgent perculancous Hﬂﬂl1ﬁ‘$tﬂl11}'
was perlormed to relicve the obsiruction,
Antegrade pyelogram was then perfonmed
a few doys later when the patient was
stable and aseptic (Fig. 3h-c). The
antegrade pyelogram shows bilateral
hvdronephrosis and hydroureter. Abrupt
tapering is noted at both distal ureters
with complete obstruction.

Discussion:

LUirinary iract caleulus and invasion/
extrinsic compression by a pelvie tumaour
are the Iwo most Common Ciauses (or
hydronephrosis. A plain abdominal
radiograph 13 wsetul to exelude a urinary
iract ealeulus. An IVU or antegrade
pyelogram helps wo delineate the level and
cause of abstruction in most cases,

Fig.3b, e Antegrade pyelogram, performad by injoching confras
thraugh percufaneous naphiostomy cathelers fopen arrows), SNoWS
hilateral hydronephresis and hydroureters (arrowheads). Persislant
narrovaing willl lapered ends are present al the laval ol obsinictos

{arrows) Mote there is o conlrast fling info the bladdar dus (o the
bilaleral ahstruction,
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Discussion Case 3

Non-calculus ureteric obstruction

n cases of suspected pyelonephritis, an
surgent ultrasound of kidney is usclul

A for assessing or miling out urinary

pract obstruction (Fig. 3d, ). Early
pintenvention may be needed 1o relieve the
cobstruction and help control the sepsis

SES oy e
et A T
Fig.3d Longitudinal sonogram of kdney shows hydronephrosis

farraws). There is preservalion of renal corfical thickness
farrowhaads) which indicafes acule hydronephrosis
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Fig.3e Longiludinal sonogram of kidney shows hydrangphrosis
(arrows) and fs'r}«d.-c-ure.!er farrowheads) which indicates obstruction

mare distally. Same patient as in Fig. 2d
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Discussion Case 3

Non-calculus ureteric obstruction

For a suspected pelvic umour causing
urinary tract obstruction, cross-sectional
imaging such as ultrasound (Fig. 31)

or CT (Fig. 3g) may provide more
informution about the nature and extent
of tumour.

Cervical cancer is the sixth most
common cause of death from cancer

in middle aged women. Most of them
are sguamons cell carcinoma and about
5% are adenocarcinoma, It is uswally
diagnosed by direer pynaccological
examination with Pap smear or buopsy.
CT is useful m staging the discase

Fig.3F Longiludinal sonogram of the ulerus (arrowheads) shows &n
irreguiar mass in the cervix (arrows) which corresponds [0 carcinoma
of ihe cervix, The asterisk identifies the urine-filed bladdear

Fig.3g Contrast axial CT scan shows a large pelvis sofT NESUS MIE3
farrows) postear (o the winary ladder (arrowheads) l‘-"'-ﬂ-""r Causes
bilateral urelerc obsiruction. The urinary bladder wall is of noMms
thickRrSS.
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Discussion Case 3

Non-calculus ureteric obstruction

MRI is another useful imaging modality
(Fig. 3h, i) 10 assess the cervical
carcinoma, although it may not be
routinely used in many centres,
Apart from cervical tumour, other
pelvic umours may also cause ureleric
obstruction :

(1) Bladder tumour (Fig. 3j)

{2) Other gymaecological tumours,

e.g. carcinoma of utering corpus,
carcinoma of ovary

{3) Extensive pelvic deposits,
e.g. carcinoma of colon,
peritoneal metastases

{4) Lymphoma with enlarged pelvic

Fig.3h Axial T2W lal-salurated MR image of the pelvis shows a
Iymph nodes soff lissue mass in the cervix which mpresenis a cervical carcinoma
(arrows)

Fig.3i Sagiltal MR image of the pelvis of §
the patient in Fig. 3h shows the cervical
carcinoma (amow)

Fig.3j Contras! enhanced axial CT of
peivis shows gross thickening of the urinary
bladder farrows), later confirmed o be
bladder carcinoma. The cervix is normal
(arowhead). Note the difference betwean
brus case and thickening of cervix in cervical

CATIROMA. i
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| Note:

i (1) Hydronephrosis is
suspected in a patient
with loin pain and

, deteriorating renal

{  function.

1(2) Obstructing urinary tract

i caleulus and extrinsic

compression by pelvie

lumour are the most
common causes of

: urinary tract obstruction.

| (3) Contrast study (IVU/

antegrade pyelogram),
sonography, CT and

MR are the imaging

modalities of choice

1o delineate the level,

{  severity and cause of ,

| obstruction, |
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Discussion Case 4

Renal cell carcinoma

Renal neoplasm such as rewal celf

carcimoma (Fig, 4a-c).

Discussion:

Renal cell carcinoma (RCC) is the
commonest primary malignant renal
tumour in adult, Most of them are clear
cell type. Other less common types are
papillary. chromophobe and sacromatoid,
which account for the remaining 209,

On plain radiographs, the ren:al shadow
may be enlarged, but it could be normal
il the twemour 15 small. The tumour may
be hypofisoechoic on ultrasound scan

(Fig.da, d).

Contrast enhanced CT (Fig. 4e-g)

featwres of renal cell carcinoma (RCC)

inelude 2

- Heterogeneous renal mass - hypodense
COmponents sugeest arcas of necrosis
or ¢yst formation

- Inhomogeneous contrast cnhancement
- indicate hypervascular nature of
Tumaour

- Sofi tissue within right renal vein and
IVC - due 10 venous wmour
invasion which is more commaon in
RCC than other malignant renal
wimours (Fig. 4b, )

- Intralesional calcification (15-20%)

- Sireaky perinephric ot suggestive of
tumour extension o perinephric space

- Thickening of Gerota's fascia due 1o
tumour invasion or sympathetic
inflammation

= Enlarged lymph nodes in renal hilum

e

Fig.4d Longitudinal sonogram of r|3 kidrey shows an isoecholc mass
(arraws) in the vpper pale of the kidney which represents an RCC.

Fig.4a Axial CECT of abdomen shows a small halarogansous mass
(arraw) in the mid-pale of the right kidnay which represents a smal
RCC. Incidental findings of multiple small radio-opague gaisfones
are noded (arrowheads).

Fig.4f Axial CECT of abdomen shows a helerogeneous enhancng
mass (arrows) in the leff kidney which represents an RCC.
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Discussion Case 4

Renal cell carcinoma

Approximately 1-3% of RCC ane

bilateral (Fig. 4h). especially in

Vion Hippel Lindau syndrame

{uncommon autosomal dominant discase

with multiple tumours invelving CNS,

kidney, edrenal, pancreas and liver).

Transitional cell carcinoma {TCC) s a

less common primary malignant twmaouar

oocuming in the Kidney. Features which

help to differentiate TCC from ROC

inelude:

= More central lecation (because of
urothelial in origin)

= Less likely to have caleification ( 1-53%)

- Vascular invasion is rarc

- Mo cystic component

Fig.4g Coronal reformatied GT image of the patsent in Fig, J4f betrer
demaonstrales the vertical extent of the RCC {arrows)

Fig.4h Axial CECT of abdamen shows bilaleral RCC famows). The
fumour an the right side shows local fvasion 1o the Swrounding
soff Meswe and encasemen of voscwlar pedicle (arowhaeads). It is
also causing hydronephrosis fopen amows), The lumour on the fefl
side is smaller with no definite surounding soff igsue mnvason or
hydrenephrosis. Bilateral ranal cell carcinoma occuwrs in aboul 1-3%
of cases, especially associated with Von Hippel-Lindau syndrovte
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Discussion Case 4

Renal cell carcinoma

For staging the disease, CT is superior (o
ultrazound in assessing the local wumour
extent, nodal metastases and vascular
invazion. Further staging by CXR and
bone scimnigraphy 13 necessary before
pl:mmng ilFr‘glC.‘” Ireatmeent.

Apan from RCC and TCC, there are
other common conditions thal may mimic
carcinoma, they include:
(1) Renal evst (Fig. 4i-n) - appear
as well-defined, thin walled, fluid
density lesions.

.
&
L

Fig.4i Pyelogram of IVU study in a patien! with melliple renal cysts
shows plongaled. distorted and attenualed collechng system (s}
This is due o compression of the collecting system by muliple spaol
occupying renal cysis.
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Discussion Case 4
Renal cell carcinoma
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Discussion Case 4

Renal cell carcinoma

(2} Angiomyolipoma (AMC, Fig. 4o-
q} - which may appear as a fat-
containing mass in the kidney
Xanthogranulomatous
pyvelonephritis (Fig. 4r) - seen as
a heterogeneous mass replacing
the renal parenchyma. There is
ofien an associated calculus and
evidence ol extension of

(™)
s

inflammatory change in the perif
para-renal spaces. This may
casily be mistaken for RCC.
Renal abgeess (Fig. 45) - which s
wsually a complication of renal
inflammation. 1t is often low in
attenuation and may have o fim
contrast enhancement and show
evidence of perifpara-renal
inflammation. The diagnosis is
based on a combination of
clinical parameters and imaging
appearance. Small abscesses may
be difficull to differentiate from a
Prmary tuniour.
(5} Lymphoma (Fig. 4t)
- Mon-Hodgkin/Hodgkin's
Ivmphoma of the kidney s
frequently due to haematogenaus
disscmination or contiguous
spread of adjacent disease. Primary
lymphoma of the kidney is rarc,
Iis CT appearance may be
non-specific and appears a5 a low
attenuation ill- defined lesion in
the renal parenchyma. They may
appear as multiple masses or
difTusely infiltrative with renal
enlargement. The renal function
may be compromised,

{4

Fig.4o - p Longifudinal sonograms show
wall-defined hyperechoic lesions (arrows)
of different sizes in different kidneys. They
are typical for renal angiomyalipoma (AML).

Fig.dg Amial CECT of the abdomean shows
a fat-comtaining lesion (AML]) wihich was
complcated by ruplure. The fatty component
is indicated by ihe hypodense dark area
{arrowheads). The pernephnc colleclion
reprasenl hagmatoma (arrows). The
conlrasi-cantaining {very hyperdense) renal
pelvis is displaced and distorted (open
arrows). Compare il to the normal left
kitney.
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Diseussion Case 4

Renal cell carcinoma

iF?rg.dr Contrast enflanced axial CT scan
1of abdomen shows & complex mass in
Lihe righl kidney. Multiple thick walled
icysis are suggestive of infection with
i abscess formation (armow haead). Note the
i associsled hyperdense renal slones (amows).

This combination of features suggesis
: manibogramulomalous pyelonephrilis which
i may mimic RCC on imaging.

i Fig.ds Conirast anhanced axial CT scan
i ol abdemen of a different patient shows
i multiple hypodanse lesions in both Kidnays
i (2rrows) and spleen (arrowheads). They
« eprasan! renal and splanic abscesses due
o TB infection n this case. However, one
 mugl nole that for such small lesions, the
+ diagnosis may depend on a combination of
cirveal and imaging findings.

Fig.4t Contrast enhanced axial CT scan of
the abdomen of a different patient shows a
sohtary hypedensa lesion famow]) in the right
kidnay. N was found fo be renal lymphoma

on biopsy. Note the non-specific appaarance
of the lesion.

s &

Note:

-r{!] TP!:: Most common
primary renal tumour is

, renal cell carcinoma.

1(2) Contrast enhanced CT is

{  the imaging modality of

i choice.

1(3) Heterogeneous

hypervascular renal

mass +/- venous

lumour extension

| are characteristic CT

features of renal cell

! carcinoma.

1(4) Other causes of

| renal mass should

| beinvestigated by

ultrasound or CT.
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Discussion Case 5

Renal laceration

Renal facerasion (Fig. 5a, b)

Discussion:
Renal trauma is a commaon injury
presenting 1o the emergency depariment.
The indications for imaging include
(1} Penetrating injury with hacmaturia
{2y Blunt trouma with hasmaturia and
hypotension
{3) Microscopic hacmaturia with
positive peritoneal lavage
(4) Blum wrauma with known
association of renal injury
{contusionhaematoma of Rank.
fractured lower rib, fractured

transverse process and fractured Fig.5c Contrast enhanced axial CT scan of abdomen shows

P i large hypodense area in the liver indicaling liver conlusion

thoracelumbar spine) lacavation {arrows). Note the trace Tuid around the lver and splees
Renal injuries are classificd into 4 {arrowheads),

categories according to the severity:

- Category 1 - contusionflaceration not
involving the renal collecting system

= Category 2 - laceration which
communicaies with renal collecting
system with resuliant extravasation

- Category 3 - major renal laceration/
damage 1o vascular pedicle

- Category 4 - uretcropelvic junction
avulsion'renal pelvis laceration

In suspected renal injury, an immediate

contrast enhanced CT scan of the

abdomen in different phases is useful 1o

assess the degree of renal injury, integrity

of the renal vascular pedicles and

integrity of the collecting system.

\

Fig.5d Contrast enhanced axfal CT scan of abdomen shows 8 spanc
laceration {arrow) with surrounding haemarrhage (amrovwheads)

Fig.5e Sagiltal reformatted non-conltrast
enhanced CT shows an infraperitonegal
rupiure of bladder. The bladder (aslernisk)
i% filled with contrast using & Foley catheler
(arrowhaads). Note the extravasalion of
conlrast (arraws) into the perdtoneal cavilty
gutlining dir-contaiming bowal (cross) (image
courtasy of Dr Deyond Siu, Department of
Diagnostic Rediology and Ongan Imaging,
The Chinese Universily of Hong Kong).
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| Discussion Case 5

Renal laceration

Poossible CT findings of renal injury

imratlude ;

- YWedge-shaped non-perfused renal
pparenchyma - représents renal
iinfarction due to occlusion off
ssepmenial arerics

= OContrast extravasation in carly phase
— guggests active blecding

= 0Contrast extravasation in delayed
pphase - indicates laceration involving
tihe pelvi-calyceal sysiem

Appart from delineating the extent of

reenalinjury, contrast enhanced CT also

asszesses the contralateral kidney, detects
inpjury of other intra-abdominal organs,
e.gg. liver and spleen (Fig. Se, d), ond
evvaluates the pelvis (Fig. S¢) all at the

SA0ME 1M,

Neote that in a patient with pyclonephritis

(F=ig. 51, g), arcas of low attenuation may

ale4o be seen in the kidney on CECT.

Thhese mimic renal Inceration and the

dizagnosis is based on a combination of

cliinizal parameters, history and imaging
apopearance,
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| [Note;

1 0{1) Renal injury has to be

: excluded in a patient

i with abdominal
trauma presenting with
haematuria and localized
pain/tenderness in the

: loin area.

1 (12) Contrast enhanced CT is

the imaging modality of

+ _ Fig.5f.g Axial and coronal refarmatied images of a CECT show
4 choice. multiple low attenualion areas within the n?'h-r widney {afrows) in 8
| patignt with pyelonephitis (mimicking a renal laceration). This patisnt
4 has a clinical picure of pyelonephntis with no history of abgominal
i

y fralima.
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Discussion Case 6

Carcinoma of the bladder
Carcinoma af the blodder (Fig. Ga-c)
Discussion:

Corcinoma of the bladder is the most
common lumaour in the urinary tract.

Transitional cell carcimoma is the
commaonest histological type of maliznoant
bladder tumour, others are squamous cell
carcinoma and adenocarcinoma,

The diagnosis is usually made on
cystoscopy and bopsy.

CT helps in the assessment of the primary
tumour, s local and regronal extent.
nodal involvement and presence of
distant metostasis,

There are 3 main pathological
appearances of bladder carcinomis:
(1} Exophytic papillary lesion
= Irond-hke outgrowth from the
bladder wall (Fig. 6d - )

Fig.6d Transverse sonogram through the
bladder shows a soll lissue nodule [arrow)
irt the leff postero-dateral wall of the bladder
indicaling a bladder (umour,
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Fig.Ge Axial CECT of the peivis shows a sofl
lissue densily mucosal oulgrowth (arraws)
from the laft lateral and postanor wall of the
bladder, indicating bladder lumours,

Fig.6f Dela phase of contrazt enhanced
axial CT of the pelvis shows filling defects
{arrow) in the right lataral aspect of the
conlrast filted bladder which reprasent a
biadder fumaour,
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Discussion Case 6

Carcinoma of the bladder

{2} Infilirative type with difTuse
bladder wall thickening (Fig. 6g)
13) Carcinoma-in-situ
The fist two can be demonsirated with
Imaging.

Intravemous urography (Fig. 6h) and CT
iFig. i, j) are useful for detection of
synchronous tumours ansing from the
wrothelium of the upper urinary (rsct

(e kidney/ureter), The bladder wumore
isell can also be visualized on contrast
filled hladder views during 1VU
euamination (Fig. 6h) and as 2 solt tissue
mass on an ultrasound scan (Fig. 6d).

There may be other CT findings of

carcinoma of the bladder :

- Calcification

= Invasion ol sdjacent structures (e
seminal vesicle, small bowel loops,
cle.}

Fig.B8g Axial CECT of the peivis shows diffuse circumferantial

thickening of the hadder wall {arrows) which 15 in keeping with

infillrative lypa of TCC bladder.

Fig.6h Bladder view of an IVU study shows a lage filing dafect
{arrow) in the rght fateral aspect of a conlras! led biadder, ndcaling
& bladder tlumaorr,
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Discussion Case 6

Carcinoma of the bladder

MNote:

(17 Carcinoma ol the
urinary bladder has to be
excluded by cysioscopy
in elderly patients with
painless haematuria,
especially if there 1s no
evidence of urinary tract
calculus.

{2} Conirast enhanced CT of
the abdomen and pelvis
is the imaging of choice
for assessment of local
tumour involvement and
detection of metastases.

Filg.6f Conlrast enhanced axal CT of the abdomen (in a paliest
with bladder TCC) shows a farge rght renal TCC with invasion o
surrounding soft issue

Fig.6] Coronal reformatied image of 8 CECT (in a patien! ""!r" bladk
;"g{.'.‘}. same patien! as in Fig, 6 also shows 8 righl welans TCi
{arraw) with proximal dilalation of the wreler ;a-m::-whmdi]
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Discussion Case 7

Bladder calculus
Bladder stone (Fig. Ta)

DHseussion:
The majority of bladder caleuli are of
hegh calciom content and hence are radio-
opague,
There are several types of bladder caleuli
L1} Stasis caleuli (70%) - in bladder
putflow tract obstruction (in
paticnt with prostatic
hypenrophy causing bladder
outflow tract obstruction
(Fig. Thy.
{2) Migrant caleuli - renal caleuli
passing into the bladder
(3} Foreign body nidus caleuli - stent,
catheter, sulure or intestinal
mucosa in bladder augmentation,
ileal conduit
(4} Idiopathic

In paticnis with suspeeted bladder
calculus; a KUB is usually the firse
modality ol investigation, as most of the
bladder stones are radio-opaque (Fig. 7¢).
An VLU s uselul in assessing the bladder
and the upper tract. The bladder ealeulus
appears as a filling defiect in the contrast
filled Badder (Fig. 7d )

Fig.7h Longitudinal sonogram of the pelvis
thows anlarged prostate (amows) wiieh /s a
tomman cause of oulfllow tract obsiruclion
&nd haemalturia in elderly (8 = bladder).

Fig.Te Plain radiograph shows a bladder
shona [armow).

Fig.Td Oblique bladear view, during IVL
of the pation! in Fig. 7c shows filling defect
{8rrow) in contrast filled bladder which
fEprosents a bladder slona.
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Discussion Case 7

Bladder calculus

Ulirazound 15 another cood modality
to asscss and confirm the presence of
a bladder stone especi;

Iy radig-lucent
stenes (Fig. Te) These can also be
demonstrated on unenhanced CT scan
{Fig. T

Other causes o pelvic ealeilication tha
can mimic bladder stones
{1y phlcboliths (Fig. T2) - very

commonly seen caleification in
the pelvis. They are typically
roundish with radislucent cenire,
Further myvestipation such as
IVU, ultrasound or non-contrast
CT scan may be needed 1o
ditTereninaie less typical
appearing lesions

Fig.Te Transverse sonogram of the pelvis
shows bladder slone (arrows) causing
posherior shadowing (B = bladder).

Fig.7f Non-contrast CT of the pelvis shows
o large calcwlus farrow) in the bladder. The
blagder wall is hypertrophipd (arrowheads)
due lo outlfiow obstruction (which caused
wrinary slasis).

Fig.7g Pelvic radiograph shows well-
delined roundish radio-opacities with
fucent centre oulside the bladder shadow
reprasanting phieboliths (amrows). which are
common calcilications in the pelvis. Thay
arg concrelions m the veing and ane easily
mistaken for urinary fract calcwl,
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Discussion Case 7

Bladder calculus

12} Prosiatic caleifications in male
patient (Fig. Th) - commonly scen
in prostate with increasing age.
They are usually elusters of tiny
and irregular calcifications in the
midling of lower pelvis,

{3) Gymaecological calcifications in

female paticm - several conditions

will give rise Lo calcifications in
the pelvis, such as calcificd libroid

{Fig. &b, ¢) and dermoid cyst

(Fig.7i). Typically,

caleilicanions in the fibroid are

amorpheus and popeom like. For

those in dermoid, they may be

tooth-like and asseciated with a

fatty component.

Bladder wall ealeification - e o :

a) Infanunation - Fig.7h A coned pelvic radiograph shows a cluster of tiny and imegular
TH Schistosomiasis calgifications in the lower palvis which are prosfalic calcifications.
Post-RTichemogystitis

b} Neoplasm {encommony -
Transitionat cell earcinoma
Squamous cell carcinema

=
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' (1) The presence of lower
i urinary tract symptoms
: in patients with chronic
! bladder outflow tract
obstruction raises the
possibility of urinary

| bladder ealeulus.

' (2) Large rounded calcified
opacity in pelvis is the e .
typical finding on plain | . i

radi Fig.7i Plain abdaminal radiograph of pelvis shows tooth-like
leg'mph' calcification (arraw) in the pelvis which was found fo be a dénmded,
(3) VU, ultrasound or non-

contrast CT will confirm
the diagnosis and t
assess the upper tract.
B g — .I
o —

i — —
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Discussion Casc 8

Uterine fibroid
Calcified uferine fibroid (Fig. Ba)

Discussion:

Uherine leiomyoma, also known as
utering fibroid. 15 benign and the mosi
commaon gynaccological neoplasm.
When they are symptomatic, their usual
presentations include: suprapubic mass,
pain or menorthagia.

A leiomyvoma may undergo calcification
as it degenerates, and become visible on
plain radiograph (~5%) (Fig. 8b, c).
The diagnosis is usually made on
uhirasound (Fig. 8d, ¢) On USG, 11
appears as a well-defined hypoechoic
mass in the myvometrivm of the uterus.

CT scan is not a routine investigation

for assessing the fibroid, but it is ofien
seen as incidental CT finding as enlarged
ulerus with or without caleifications
(Fig. 8.

Fig.8b,c Plain X-rays of the abdomean show amorplous calcificatens

f_army.esj in the pehis of different patients represenling caicifed uhanne
[l i b

7
Fig.8d Transverse sonogram of the pelvis shows a hoteroganaial

hyposchoic mass in the wlarus farrows) which represens 8 wlerire
fivroid (B = bladder),
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Discossion Case B

Uterine fibroid

Mvlalignant change is very mre (~0,2%) in
a1 uterine fibroid,

OOther dilferentials af pelvie caleification
mn a female include dermond (Fig. 8g-i),
tbladder stones (Fig. Ta, ) and phicholiths
tiFre 7).

Fig.Be Longiudinal sonogram of the palws shows soveral small
hypoechoic masses n the ulerus (arrows) representing small ulenmd
fibroid's (B = bladder)

IWILSAS AYYNIMNOLINIO Py

Fig.8f Nor-confrast axial CT through the pedvis shows mutliple tiny
calcifications in the wlerus representing a calcifind ulerne fibroid
[arraws).

Fig.Bg Plain X-ray of e palvis shows multiple facetad toolh-ike’
c&.l'dng: densities (amows) and fal densives {arowhaads). Featuras
—_— ave [ypical for a dermoid (ovanan leraloma)
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Discussion Case 8

Uterine fibroid

Note:
(1) Urerine fibroid should

(2)

(3)

be suspected if there are
aynaccological symploms
and a palpable pelvic
IMASS.

Ultrasound of pelvis is
the imaging modality of
choice.

Plain radiograph may
show charactenstic
amorphous calcification
in a degenerated fibroid.

Fig.8i Contrast enhanced axial CT through the pefvis shows 3
dermpid. Note the calgifications (arroiw), fat farrowiead) and 533
component fopen arrows).
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Discussion Case 9

Adrenal mass

Conn’s symdrome (Fie. 9a-c) cavused by
ke addrenal adenoma. The diagnosis is
based o clinical, biochemical findings
and imaging is used mainly 1o identify
te underlying cause.

Discussion:
Coan’s symdrome, also known as
pamary hyperaldosteronism, 15 a disease
of aslonomons excess secrelion of
mineraloconicoid with hyperiension and
hvpokalaemia. It iz caused by:
(1) Adrenal adenoma (20%5) -
solitary in ~7T0% and multiple in
~10%% (Fig. 9d-1y

Fig.9d, e Non-contrast axial CT of abdamen
shows well-deffned nodwles (arrows) in bath
right [Fig. 8d) and lell {(Fig. 9e) adrenal
glands in keoping with brlataral adrenal
adenamas

Fig.9f Contrast enhanced axial CT of
abdomen in anothar patient shows large
edencnas {armows) in both adrenal glangs
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Discussion Case 9
Adrenal mass

(2) Bilateral adrenal hyperplasia in
~ 2% (Fig. 9g)

(3} Adrenocortical carcinoma in less
than 1% (Fig. 9h)

It can be investigated by NECT
scan (M.B. intravenous contrast may
precipitate a hvpeniensive crisis. [T
contrast is still needed, the patrent should
he premedicated with a beta-blocker, e.g.
propranclol). A nodular lesion with a
slight negative CT number, indicating the
presence of a1 content, is diagnostic for
an adenoma,

Radinactive indocholesterol scintigraphy
{nuclear medicine) can be used for
assessing the function of the adrenal
nodule (Fig. 9i, j).

Fig.9g Contras! onhanced asial CT scan
of the adrenal glands shows enfargoment
of both adrenal glands {arrows). No fecal
nodile or mass can be identiffed. Fealures
are suggestive of adranal hyparplasia,

Fig.9h Contrast enhanced axial CT scan of
the abdomen shows a large Irregular soft
lisswe mass in the el suprarenal region,
which represents a carcinoma in the left
adrenal gland (arrows) with Imvasion inlo the
lell kidney (arrowheads). Note the incidental
gallslongs.

Fig.9i Te-99m lodocholesterol scintigraphy
shows umilaleral increased radicactive lracer
uplake in the right adrenal region (armow).

This is sueggesive of a funclional adenama
{L = lver).
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Discussion Case 9

Adrenal mass

Ifthe CT number of the adrenal mass is
Bt negative, the nature of that adrenal
mass is mdeterminaie. Other differentials
of adrenal mass should be considercd,
and these include:

(1) Adrenal cortex -

{a} Adenoma can cause Conn's
syndrome (minceralocorticoid)
or Cushing’s syndrome
(glucoconicoid)

{b) Hyperplasia

(e} Carcinoma

{2) Adrenal medulla -

(a2} Phacochromocytoma (Fig, 9k,
1) - a rare catecholnmine-
secreling wmour of
chromaflin tissue causing
hypertension

i Fig.8f Te-9%m lodocholestercl scintigraphy
1 shows increased radicactive lracer uptake
im both sdrenal regions {arrows). Fealuras
1 8 mave suggestive of adrenal hyperplasia.

The other posszible differantial 15 briateral
+ pdnpnal adenama (L = Kvar),

1Fig:9k Nen-contrast axial CT scan of
tiha adrenals shows solid mass in the feft
i adrenal (arrow] wiich was confirmad to be a
EEhdgechmmocyloma

IFlg.81 Another case of large
Ephasochromocyloma farrows) in the left
dadrenal seon as a helerogenacus mass
&m the suprarenal region. 10% of cases
umill have colcificalion. 10% are bilateral,
11045 are extraronal and 10% of cases are
Efamiial If iz also known as "10% fumowr’
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Discussion Case 9

Adrenal mass

{b) Neuroblasioma (Fig. 9m} -
most common solid abdominal
tumour in infant. s of neural
crest oell ongin

(c) Myelolipoma (Fig. 9n)

13} Adrenal metastases (Fig. Yo)

- commonly from lunp (40%5),

breast (20%0), thyroid, colon

Fig.9m Conlrast enhanced axial CT of
abdomen of @ child shows & large suprarenal
lumouwr {arrows) with calcifications (armow
haad) reprasénting & nauroblasioma.

Fig.9n Axial CECT of the abdomen
demonsirates a mass lesion (aslerisk) of
fat density, splaying the two imbs (armows)
of the loft adrenal gland and fndenting fhe
medigl aspect of the spleen (amowheads),
The fal densily makes this an adrenal
myelolipoma.

Fig.90 Conirast enhanced coronal |
reformatied CT of abdomen shows bilaleral
adranal masses (armows) in a palient with
luag fimour. This 18 kighly suspicious of
adrenal melastases which eccurs fn about
20% of cases.

T A

| Note:
(1) Diagnosis of Conn’s
syndrome is based
on characteristic ;
biochemical findings. |
(2) CT abdomen is the ;
imaging modality of
choice to identify the
underlying cause.
| 13) Low-density adrenal
lesion with well-defined
margins are typical
features of adenoma on
T,
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Diseussion Case 10

Testicular torsion

« Acure left tessicufar torsion (Fig. 10a-d)

| Discussion:

- = Teslicular torsion is o surgical cmergency, and it typically afTecis young males especially those with
abaormally lying testes such as horizomal or invened (bell and clapper configuration) tesies

- = Undescended testes have a 10-fold increased risk al developing torsion.

- = Majority of testes can be salvaged i surgical intervention is carmied ont within 6 kours afier e onsel
of symptoms.

== Only 10-20% of testes can be salvaged iF surgical intervention is carvied out bevond 12 howrs afier the
onsel of symploms.,

- - On wlirasound in the acute phase the worsioned wstis is enlarged with dilfuse hypoechogeniciy, and may
appear abnormal in position, The epididyimis moy show similar changes of enlargement and decreased
echogenicity. Theee may also be reactive hydrocele and serotal sedeniatous thickening. The cardinal
feature is absence of westicelar and eprdidynmal Now on Doppler cxamination,

== I the subacute phase the testis beeenes heterogeneous in echotexture due o hacmorthagic infarction, and
in the chrenic phase the Wwstis is ateaphic and homwoeencously hypoechoie.

== Atorsioned testis that spomancously unwists may appear normal on ulirasound but its viability may still
be jeopardized.

== Wulimsound is not available or inconelusive, seintigraphy is also highly sceurate in evaluating testicular
Lorsia,

{1} The cardinal sonographic feature of testicular torsion is absence of testicular
and epididymal flow on Doppler in an enlarged, oedematous testis.
(2} Torsion-detorsion seguence may result in False negative sonographic findings.

INFLSAS AHYNIMNOLINTGD
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Discussion Case 11
Testicular tumour

The sonographic appearance and history
of a westicular neoplasm,
tumiour
1la, b}

Discussion:

= Testicular eare
common malig
patients i the oup, and
typically present as pain testicular

ors include cryplorchidism
¢. d). farmly his
-ancer, rn:nl:u::::l
l.hL'Il'I\ Istilboestral use and Lesticular
atrophy
An undescended 1estis has a 30-fold
increased risk for developing
malignancy. The lurther oway it is
from the scrotum, the higher is the
Testicular malignancics can be
classificd into germ cell umours
) amal tumours,
and metasiases.
Crerm cell umours include seminoma

and non-seminomatous germ cell

tumours which include teraoma
embryonal cell carcinoma
choriacarcinoma, and vo

CArCinoma.

Serum alpha fetal protein (AFP) level

Carcimoma.

Fig.11c, d This 40-year-old patient pn
wilh & single leshis in the scrofum am
abdeminal mass. Fig. 11¢ Longi
grey scale sonocgram shov
hypoach

CONTIOIBES

spattern (image couresy Df Departmant
ol Radiology, K.E.M. Hospital, Mumbai,
I ;




Discussion Case 11

Testicular tumour

- Beta human chorionic gonadotrophin (HCG) level is elevated in pure seminoma { 10%), embryenal cell
carcinoma and choriocarcinoma.

= Mon-germ eell tumors inclade the Levdig cell umour and the Sertoli cell tumour, which may be
endocrinologically active and produce symptoms such as precocious virillizanon, feminization and
mmascomastia.

- The most common primary lumoars thal metaseasize 1o the testis include malignancies from the prostate,
kidney. and Ivmphomallcukaemia.

On Ubirasound (1) Seminoma typically appears as a lecal hypoecheic lesion but occasionally may show
diffuse infiliration. It is usually well eircumseribed with a sharp wmour-
parenchymal imterface. and may cause architectural distortion and bulging of the
tunica albuginea.

12) Mixed wmours and non-seminomatous germ cell lumours {especially embryvonal cell
carcinoma) usually appear more ill-defined and heterogeneous with cystic
components and calcifications.

i3

Larger testicular tmours wend o be hypervascular on Doppler ulirasound while

smaller wmoirs weind 1o be hvpovascular, Tn general the cell tvpe does not correlate

with the Row pater.

- The precise histological dingnosis can only be made on biopsy/surgical specimen,

- The gim ol ulirasound is 1o demonsirate whoether the pathology is intratesticular or extratesticular, single
or mulnple, unilateral or bilsgeral,

Al times it may be ditficult w difTerentiote a testicular neoplasm from wsticular inflammation, in which
case it is useful to search Tor other evidence of inflammation such as enlarpement of the epididymis and
serolal wall thickening. 1t should, however, be noted that hydrocele may be present in both conditions.

W3 LSAS AHVYNIHNOLINIO T

| . ; . . )
; 1) Testicular carcinomas typically present as painless wsticular enlargement.
2} Solitary intratesticular lesions are more likely to be neoplastic, while

extratesticular lesions, especially when multiple and bilateral. tend to be benign.

.\...
—
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Discussion Case 12

Ovarian tumour

Ovarign mass, confirnred fo be @ mucinens cystadenon af saegens (Fig, 120, by A irans-vaginal USG

reveals more mformation due 10115 higher resolution (USG probe closer 1o the adnexal region) compared
1o @ trans-abdominal examination.

DMiscussion:

ar Mucinons ::L'.s.l':h:.llq'.m:l.l.'r;:

- Around 90%% of ovarian neoplasms in premenopausal women are benign compared 1o only 508 being
benign for those in post-menopausal women,

Ovarian eystadenomas are benign tumours of epithelial origin (rather than germ cell or stromal cell) and
may be mucinous or serous {laller more common ).

- In mucinous cystadenomas, the epithelium produces a glycoprotein resembling mucin, Mucinous
cystadenomas are usually unilateral (959 ) and multi-locular (compared w0 the usually unilocular serous
cystadenoma). These may grow o 3 lorge size (up w 30 em) and may rupture (resulting in
pseudomyxomatous peritonei, seeding ol epithelial cells onto peritoneum),

- 0n USG the typical leatures are:

- Multiple cysis.

= Cysis separmted by thick septae (compared 1o the thin sepiae in serous cystadenomas)

- Cysts may eomain debris of diluse low-level {mucin} echogenicity,
- N.B. The presence of an intr-cystic solid component is a feature of malignaney (cysiadenocarcinamal
- CT and MRI show leatures similar 1o the sonographic findings (Fig. 1 2¢-c).

Fig.12c Axial NECT image shows a large muliitoculated
cysiic lesion with numercus thick and thin internal
seplations (arrows). No calcification or selid mural
nodules presenl. Nole the attenwation is comparable to
a cyst (arrowhead) in the rAghl kidney:

Fig.12d, e Axial MRI T1W and T2W images of a differant
paltiernd show a large multiioculated cysiic lesion with
numerows seplalions present within the cysl. Nole
the thick seplations (amows) within the complox cys!,
This was found to be a mucinous cystadenoma. Ulorues
(L) and uanary bladder (B).
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Disepssion Case 12

Ovarian tumour

b varian mucinons

evitadenocarcinoma (Fig. 121, g)

- This is a malignant ovarian cpithelial
neoplasm which produces a mucin-
like substance. Other common
malignant ovarian neoplosms include
serous cystadenocarcinoma,
endometrioid tumour and clear cell
adenocarcinoma and metastas:s
{Knekenberg umour (Fig. 12h)).

- Ovanan mucinous cysladenocarcinoma

occur mostly in the fourth and fifth

decades.

Approximaiely 2000 of these lesions

are bilateral,

The typical imaging features reflect

the patholopy and include:

= Cystic lesion with solid component.

= Cysts may contain debris or dilTuse
low-level (mugin) echogenicity

- Solid component containing cysis
andior demonstrating vascularity,

= Abnormal blood flow within sofid
component (low resisiance vessels,
which sugeests that the vessels are
themselves abnormal )

= Ascites with'withoul peritoneal
metasiasis (peeudomyxomntouns
peritone ).

=CT and MR arc useful at providing a

ghobal assessment of the extent and

relationships of the tumowr (Fig. 12§-

(45

Fig.12f, g Transversa (8} and longitudinal
it} fransabdominal ulfrasound images of the
PETE showing a large complex mixed solid
and oystic lesion, Note the ireguiar conlour
{Frrows) and muiltiple small cystic areas
lamocheads] within the solid companent of
s lnsion. There is echogenic debris within
e major cyshic componan! fopen armaw).

Fig.12h Longitudinal transabdominal
Letrazound Image shows a markedly enlarged
Seary which is ouliined by the fraa Suld
.Ive paivis (arrow). Thare are solid
=nd cystic components within the lasion.
mal septations (amowheads) and debris
(9pen arrow) are alsa sean within the
r mass. Palien! had history of CA
m&m. Surgery showed this to be ovanan
Hasis (Krukanberg fumour).
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Discussion Case 12

Ovarian tumour

-

Fig. 12} Axial CECT shows a huge fumour mass in
the pelvis wilh solid (arrows) and cyslic (asterisks)
componants. The lumouwr shows heterogeneous conlrast
enhancement with low aftenuation centre suggesiive of
early central necrosis. Note the normal fat plane between
the lumour mass and (he leff anlerior abdominal wall is
lost (arrowheads), raising the suspicion of local invasion.

Fig. 12i, k Axial (j) and sagiftal (k} T2W MR/ images
of a differant palisn! show a h cystadonocarcinama
ooecupying almost the whole vis. The lumour mass
shows mixed cystic (asterisks) and solid component.
Mural nodules are presant within the cyslic component
(amows). Large solid compornent is present in the anferor
and superiar aspact of the fesion, Malignant free fuid
is prasant on the rght side of the lesion {arrowheads)

Note: '
(1) A unilateral multilocular cystic adnexal lesion with thick septae should be
considered a mucinous adenoma until proven otherwise,

(2) A cystic adnexal lesion with a solid component should be considered malignant
unless proven otherwise.
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A 47-year-old abese woman presented with on and off epigasicic pain for 4 months, The pain was il im
nafire and aggravated by fain meals. Physical examinaiion was e:

entially normal. Labaraiory investigation
showed mormal liv

unciion and white cell connt. The elinical diagnosis of gallstone I-I-'-.':.t. S;J‘ngs:&'if and
an abdoniinal x=ray (AXR) (Fig. la) was pecformed as a rontine initial investigation,

Questions
(13 What abnormalities can you identify on the AXR ?
- Calcification projected over right upper quadrant
- Faceted outline of the calcification (the calcification is outside the right renal shadow ruling out
the possibility of being radio-opaque renal stone)
- Mote the degenerative lumbar spine
(2) What is the diagnosis 7
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$
Fig.1a Abdominal racieqraph showing faceted calelficalion in the rght upper quadrant suggasl'w'
(armaw).
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AL TS 2 x ;
A1=Near-o g veguan, with a known history of gallstones, complaed af gl npper quadant pag ard fever

for 2 days, o, abdomiral examination, there was locelized tenderness, grarding and rebownd jendermess
over the Fighy upper giictedrent. Laboratory investigations reveeled o raised whire cell conm, Bifirabin anel
altaline Plospharase fevels were within normal limits. The elinical diagnosis of acute cholecysiitis way
WEECEIedd qnel o OT abdomen was peformed (Fre Za-c,

(uestinns
(1) What abnormalitics can you detect on this CT 7
- Distended galibladder - eystic duct obstruction leading o accumulation ol inflaimmatory exudate
- Gallstones - majority of cases of acute cholecystitis are calewlus-related
- Gallbladder wall thickening (=3 mm in a [asting stale) - mucosal oedema due to acute inflammation
- Peri-cholecystitic fluid (soft tissue streakiness) - exudate around GB in the presence of
inflammation

12) What is the dipgnosis 7

Fig.2a,b and ¢ Conirast enhanced axial computed
lomography al three fovels showing multiple galistonas
{arrowheads) within a disfendad gallbladder (arrows)
showing wall thickening [open amows), penchafeﬁlyﬂac
fluid and sireakiness of fal (open arowheads), These
are signs of inflammation indicating acwe cholecysiiis.
Nate the impacled large calculus [double armows), and
gas within slones, which is 8 common finding.
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A FPvear-ofid obese woman with o known history of gafllsione -’.IIJ'.'-'{'{I..H"IrJ.l'q':'.‘{"Jf.l'q_"{Jl wirly right pper quadios
pain, igh fover amd famndice for 2 dovs, O gereral examination she fooked #1 was fachyconde ad
hypotensive, Abdonrinal evaninanion reveated marked local renderness amd graraing over the right ippe
quadran, The gallbladder was not palpable and Murpliv 3 sige was megoative, Lebaratory inavesiigation
showed lewkocyrosis, raived bilivnbin and atbaline phosplatase. The efinical diagrase of acate cholwgin
was siggesivd and o USG abdomen (Fig. Ja. b) was performed.

DQuestions

(1) What ultrasound abnormmlities do you see T
- Echogenic foci casting posterior acoustic shadowing in distal common bile duct (CBD)
- represent gallstones which have passed through cystic duct into CBD
- Dilanation of common bile duct = due to distal CED obstiruction
- Multiple small stones are present in the mtrahepatic part of the lelt main bile duct
{2) What iz the digenosis ?

Fig. 3a,b Longiudmal (a) and ransend
sonograms al the porta hepalis &
showing mulliple echogen duds
stomas (armowheads) causing datala
of the cormmon bite ducl [amos e
Fig. da} and the Wit infrahdpate da
(arrows v Fig, Jh), Ll

e



Case 4

A d2vear-olid wounge presested with right npper guadrant pein for 4 monhs. Theve wers no assoctated
ndentic sympioms. She wees egfebrife ancd mor janmdiced o gereral exonination, Hepetmoegale with o sowoetl
eelpe wag derected an palpation af tie abdmscn, Labovaiony investigations revealed normal lver fiwction
and the alpha fetal proiein (AFP) fevel was within normal lmits, Vival hepatitis serology was pegaiive. A
CTof the abdomen was pevforned for fietier evaluation (Fig. dasdl

Questions

(1) What abnormaliny is demonstrated on this four-phase dynamic contrast enhanced CT
- There is a well- dn:rlm:d, non-caleified lesion i the right lobe of the liver. I shows initial peripheral,
modular enhancement on e arterial phase. centripetal enhancement pattern with gradual “central
filling in* on the portal venous and delayed phases. On all phases the enhancing portions of the
besion show the same density os the otler major arterial vascular companiments.

(3] What is the ikely dipgnosis 7

Figdab.c and d Comlras! enhanced axial compeed tomography showing (he lypical mnwﬂunhanmmpamm
o @ hepalic haemangioma :‘m;«g s hypodense in the pre-confrast CT scaw fal, wilh progrssivg contipelal

o arfarial phase (), portal venous phase (¢) and complale fllng v’ on he 5 minule delay phase
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A Sb-veur-ofad men. o known hepatitis B cavvies: comiplained of mild right upper queadeant pain, weight oo
and genvralized malaise in the recens 2 montiis, He war eachecric witl stigrnata of chranic fiver divease fie
spicler naevi, pelnar erthenal. Examination of the abdonien revealed hepatomegaly whicl was bard and
mon-tender. Labaralory investigations shevwed raived Bifirabin e altkaline phospharase. Alpla fetal protea
fevel was mavkedlv efeveted, The climical diagrosis wax hepaiocelinlar cancinoma and o CECT iFig Sk,
o was performed for further evaliaiion.

Cruestions
{1} Whai abnormalitics can you see on the CECT ?
= Larpe heterogeneous cnhancing mass in right lobe ol liver
- Non-opacification of right partal vein indicates portal venous thrombosis
- Soft tissue filling defect within lumen of VO - represents tumour thrombus
- Underlying circhosis: as evident by the nodular, imegular edge

Fig.5a,b,e Contras! eninmeed axinl computed lomageapty
&l three differenl lvels showing a helerogeneouty
enhancing hepatoceliular carcingna (open arows) o

ight fobe of e willt tumowr Mhrombus extdnding ke
the righ! portal vein (arrovws) and infarior vend i
farrowhends). Nofe the nodular, iregelar e adp
Sunoesing enrrliosis.

364



o

A Hear-old wowran, with a knows history of insulin deperdent diabeies mellims, coopleined of righ
wpper gradrand perler, fever elifls ad Figar for 2 das, O gencral exemiienton, she we febeilie aond laoked
ML Abdamionl examinarion showed epetonregaly wick focal ferderiess, Laboratory unvestiganions revealeel
rateed white ol eonnr aerd povmial Silivabin angd alfaline lrJIerIrIJ'r.'r.luvr feved, The |'J|I|I'JI|'J .I'i_'.'\u.r.flmrmr.l feveed
aut withwn srarmal fneiis, A0 provisional diageesis af ver abeeesy was suggeed aml o CECT (Fig. fa b
wits pevformied for feetfer ovelnesion,

Questions
(1) What abnormalities can you see on the CECT 7
- Well-defined hypodense hepatic lesion = dise to pusimflamnsatory exilkae within an abscess cavity
= Thick immegular wall = duc 10 host response w inflammation
- Peripheral rim enhancement (of abseess wall) < vpersenin around periphery of abscess
= Lusulmion
- Right pleural effusion - reaction o mdyaeent sulsiimphrogmatic inflamnation
- Mo evidenee of underlying cirrhosis
12 What is the mesi likely dingapsis &

Fig.&a,b Conlrasi enhanced avial compoiad
tomoagraphy showing a farge right lobe
hepatic abserss (amows) 05 3 wel-dafined
hypodense lesion with a thick, ireguiar
enhansing wal, Node e presonse of o small
right phowal affsmon [asfensh] nwhih is &
regcion lo the adiacent subdiaphragmabe
inflammalion.
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A 72-vear-old man, with a history of colonic carcinoma operated 2 vears earlicer, complained of vague np e
abdomingl pain and weight fess for 3 months. Physical exanination revealed heparomegaly with podular
edpes and which was non-tender. Laboratory investigations showed raised chorio-embrianic anfiger™
.-!Flr:r.l'mI.h'.'mfpruhu'n level was normal. The working diagnosis of liver metastases was -"""'é-'ﬁf'-"'";'if and CECT
{Fig. 7a) was perfornied for firther evaluation,

Questions

(1) What abnormalities can you sce on the CECT ?
- Multiple hyvpodense, non-enhancing lesions in both lobes of liver of various sizes
- Mo evidence of a cirrhotic liver
- Mass lesion in the lefi adrenal gland

(23 Whan is the most likelv diagnosis 7

Fig.7a Contrast enhanced axial compuiled tomography showi

(poody enhancing) lesions of vamous sires (arrowheads).

multiple hepatic metasiases appaarir;g as hypodes
K ole the enlarged, heleroganeous lef!
{open amow) representing adranal melastasis.

adrevial mas
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3 opaled WORRREL 4
A Jﬂ-_'l'ﬁ_” ole G ""-"-“tdeumf.{r.,f'}.*ﬂ'_.r?wu a height of T metres and landed on ber left side. She subseguemtly
complained of SEVere leg upper o

R : Belermrinel pain. O general excatimation she way pale and recliveardic bt
pOrTIGHCHSIVE ity of ablomen revealed marked fenderness over lofi fower chest wall and lefi up-
per ﬂhk"'”"‘f" Plain ches; radiograph showed fractiees of fefi fower ribs with evidence of @ preamieiiiorar.
Haemoglobin level remaiye forwe affer transfision of 2 wwis of Bleod and a clinicel diagrosis of splenic
iy s suggested. . CECT uhd;:m:c'u u':.l.-.: J'?L'.F_,I':’.d".l.'.'r.'n:f_,lrﬂr}Frr';'.l']’{'.l' evalnation (Fig, §a, by,

Questions

{1) What radiological abnormalities can you see on this CECT ?
- Shattered 5?"3‘:" - indicates rupture of splenic parenchyma
- Fluid in peri-splenie space - represents haematoma from adjacent splenic rupture
- Fluid in peritoneal space - indicates haemoperitoncum

{21 What is the dingnosis ?

Fig.8a Conirasf enhanced computed
tomography showing a ruptured
splean (arrow). Note the presence
of pensplenic haemaloma (astensk)
and haemepemioneum [arowheads)
sean as a crescent of Ruid around the
left labe af var. Surgical emphysema
is also present in the lell chest wal
(open arrow), Nole the other organs
can ba clearly avaluated af the same
timrg.

Fig.&b Contras! emhanced compuled
tomography with coronal reformation
showing the ruplured spleen farrow).
MNole the presence of pensplenic
hoemaloma (asferisk) and surgical
emphysema (open arrow) in left
chest wall,
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A Bdveareold patiem, o clvenic drinker, complained of severe epigasivic pain for one deoy The pain was of
suieddderr omser, radigting to the bock aod axsociated with repeated vemiting, Plocsical cxamination sl fecitd
tesrderness and guarding over the epigasivitm, Blood tests revealed markedlyv elevated sevim any e, [iver
Sfruretion rest was normal anad whive coll count was not elevared. The efinical diagnosis af acute poncreatifis

wers suggested and a CECT abdomen (Fig. %a-c) ways pectormed for further assessment

Cuestions

(13 What abnormalities can vou see on this CECT 7
- Swollen and ocdematous pancreas with ill-defined marging
- Dilated pancreatic duct
- Dilated common bile duet
- Acrobilin
(1) Wha s the diagnosis *

Fig.9a, b, ¢ Contrast enhanced axial compuiEd
tomography shows a markedly swollen and low densdy
feadematous) pancreatic head with il-defired mand
{arrows) in a patient wilh acute pancrealitis. Nole 0
presence of preumobilia (open arrowheads), dited
pancreatic duct (arrowheads) and comman bile 62
{double arrows). In contrast, the body and tail of b4
pancreas are well visualized and of normal size atl
appearance.

__________,.-v”"'\--'
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| @3-vear-old man. a chronic heavy dringer for

30 years, presented widh on and off epigasiric Pl
for- 3 months, He had three cpisodes of aeute par '

= 7 revetiitis in the pasi 8 vears wihich nﬁqrrr’:ﬂ:f Jraspital
adimission. Physical examination was exsentially normal. Laboratory investigasions showed elevaled
pleasniat glucose level and mildly raised um_n’n.-.'r.. Liver function test f;-:rd white cell connr were novial,
(T abdemen (Fig, 10a) was petformed for firsher assessmen

(Haestions

{ihp What abnormalities can you deweet on this CECT 2
Panereatie tissue replaced by:
- Multiple coarse pancreatic caleilieations
= Dilated pancreatic duct

(11 What is the diggnosis 7

Fig.10a Conrast enhanced ;xﬁar e i fications (amo
& : computed lomography shows mulliple coarse calciicakon
Hed pancrealic duct (open arrows) in chronic pancrealiis.
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A Pievear-old man complained of painfess progressive jaundice and pale siools for 2 months, loss of
weight and appetite recenily. General examination showed a cachectic and jaundiced patient, 4 vegue
epigasivic mass was delccted on abdominal examination. Laboraiom: investigations revealed fypor-
hilirnhinaemia and e raised alkaline phosplotase fevel Alanine transaminase fevel was within mormal

limirs. The clinical diagnosis of obsirnctive jauwndice was suggesied angd a CECT (Fig. [la, b) wes
performed for further evaluation,

CQuestions

(1} What abnormalitics can vou see on this CECT 7
- Heterogencous mass in head of pancreas
- Multiple imegular hvpodense non-enhancing hepatic lesions
- Asciles

(2) Whan is the maost likely diagnosis ?

Fig.11a,b Contrast
enhanced axal
compuled fomography
at different levels
shows a poory
enhancing necpasm
in the pancroatic head
(arrows) with muiliple
hepalic malaslases and
asciles (amwheads)
Mote the rest of the
pancreas loks nomal
(open amomws).
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Discussion Case 1

Cholelithiasis
Ghalfsrone (Fig. 1a)

[Discussion:
Cholelithiasis 15 a common cause ol
epigastric/nght upper quadrant pain
in middle-aped obese female patients.
Gallsiones are caomposced of crystals
of cholesterol monchydrate and
variable amounts of calcium
carbonate/phosphate/bilinebinate (the
latter being radio-opaque)
Only ~15-20% of gallsiones are
radio-opaque, hence AXR is not
always helpful {compared to renal
calculi)
It may be difficult wo differentiate a
radio-opaque gallstone {rom a riglt
renal stone, especially if the gallstone
is projected over right renal shadow,
A LUS examination casily overcomes
this 5 it can evaluate the gallbladder
and kidney separately
Lerasound features of gallstones
within the gallbladder include (Fig.
Ib, ¢k
1. Echogenic foci in the dependent
portion of the gallbladder
2. Dense posterior acoustic
shadewing
. Change in position by changing
patient posture - (Some) slones are
mohile within gallbladder

-~ Uliasound is highly accurate (~98%)  Fig.1b,c Two examples of ultrasound of the galibladder (amows)
in the diagnosis of gallstones, casily showing diffarant sr“ga gallstones (amowhaads) as echogenic foci
b : e casling dense posleriar acoustic shadowing (open amows).
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avatlable and does not involve

tonizing radiation,

With €T, pallswones usually appear as

reunded or faceted caleificd densities

within the gallbladder (Fig. 1d).

Huwever, tiny non-calcified stones

may be missed by CT.

- Gallstone related complications
include acute/chronic cholecystitis,
biliary tract obstruction, acute
cholangitis and carcinoma of
gallbladder. All of these can be

evaliated by ulirasound and CT.

Fig-1d Contrast anhanced axial com
temegraphy showing mulliple. gallstones
(amows) as a cluster of small calcified foei
ihmﬂmmﬂﬂﬂ'gmflmﬂ
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Driscussion Case |

Cholelithiasis

- An ademomyoma should no be
misiaken lor a gallsiome, This is
usually seen as an immobile, focal,
smisoth sessibe mass in the fundues of
the pallbladder, of sofl tissue density
(Fig, le)

MNote:

(n

2)

(3)

Epigastric pain
associated with fat
intolerance in an obese
middle-aged female

is likely to represent
gallstone disease.
Ultrasound s the initial
imaging investigation of
choice.

Only ~15-20% ol
gallstones are radio-
opagque and detectable by
plain radiograph.

.
.
[ 5
,‘i o
Fig.1e Contrasi enharced CT of the gaibladder showing & fock
sessie, smooth solf hssue mass (arows) in the wall fundus of &
gatibladder. The appearances are of an adenamyoma.
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Discussion Case 2

Acute cholecystitis

Avute cholecysvitis (Fig. Za-c)

 Discussion:

| = Approximately nine oul ol ten cascs
of zcute cholecyslitis are due o cystic
duct obstruction by a gallstone
{calculous cholecystitis). In diabetic
patients, cholecystilis may oceur
without a gallstone causing
obatruction (acalculous chalecystitis,
Fig. 2d). The static bile itself is an
iritant causing acute inflammation of
the galibladder wall, which becomes
cedematous and hyperaemie. In
addition, there may be superimposed
mfection to add to the inflammation,

= Ultrasound (Fig. 2¢, Nyand CT (Fig.
2a-c) s commonly used 1o confirm
the diagnosis, by showing gallbladder
mural thickening. pericholecystic
fuid. gallsione
= In addition to the signs of

inflammation, USG haz additional
advanizges in that:

« Ithas higher spatal resolution and
can demonstmie a shagey/irregular
gallbladder wall - which is
suggestive of gallbladder gangrene

. ILis done real-time and can be vsed
1o illicit loealized tendemess on
probe pressure on gallblndder
(sonographic Murphy's sign)

(35

Fig.2 e.f Ultrasound showing fealures
of acile cholacyslitis with galistomaiarrow-

grﬂicfronm wall
i&mews) and the presence of parichalecystic
fuid fopen arraws). Note the posterior
dcouslic shadow due lo the presence of

heads) in & gaibladidar wit

galtslones fopan amowheads). L=hiver,

Fig.2d Contrast enhanced axial compuied lomography $howing
acalcwlous cholecysilis as a disiended galbladder wilth wall thickening
{arrow) and mucosal contrast enhancement {open arrowheads]. Nole
the absence of a gallsione.
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Discussion Case 2

cute cholecystiti

= O the other hand, USG may bhe

wiquivosal in very carly cholecystins,

In these cases chelescintigraphy

{nuclear medicine) is more sensitive

The examination relics on

demonstrating an obstructed cystic

duct {rather than gallbladder
inflammation) to make the dingnosis.

Complications of acute cholecysnitis

inehude:

1. Galibladder perforation (which may
lead 1o perttonitis or abscess
formation, Fig. 2z, h)

2. Gallbladder EMpyenm

3. Galibladder gangrenc

4. Ascending infection (cholangitis)

(1) Acute choleeysuts is
most commonly due to
impaction of gallsione in
the cystic duct.

(2) Adistended thick-
walled gallbladder
with gallstones,
peri- cholecystic fluid
collection and localized
tenderness are typical
findings.
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Fig.2 g,h Contrast enhanced axial CT showing a dlistended
gallbiadder [astersk) with peroralion farrows) and adiacent o0&
hepalic abscess formation (amowheads)
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Discassion Case 3

Acute cholangitis

Adcute cholangitis (Fig. 32, b)

[Discussion:

-~ Agute cholangitis is defined as acote
wflzmmation of the bile ducts. This
wmlly involves obsiruction Lo the
hile duct resulting in bile stasis and
accumulation, The static bile may be
aexibe or there may be a superimposed
infection (usually from bacteria
ascending via the sphincier of Oddi),
Pateents wath the superimposed
infection are usually septic

== There are many causes of biliary
obstrection which include:

. Gallstone(s) - in approximately one

third of cases

. Duet scarming (steiclure) [rom

EVIouS SUTEery
. Parasitic infestation
4. Malignant tumour - such as

(9]

s

pARCrealic Carcinoma, Carcinema of

the ampulia of Vater, clc.

- The sim of imaging is 1o demonstrale
the presence of an obstructed biliary
system and to elucidate the couse.
Ulirasound (Fig. 3a, b) is the initial
imaging investigation of choice due o
its wide oy arlabilety as well as being
radution-free. Aside from USG, CT
¢an also be used 1o establish the
duagnosis (Fig.3c, d), CT is
especially uwselul when the obstructing
cause is obscured by bowel pas
{ulirasound is unable 1o interrogate)

Fig.3c,d Conirasi enhanced axial computed tomography showing &
stone obstructing tha distal end of the commen bie duct (amoheads)
causing diatation of the infrahepatic ducts (amows) in both lobes of
lfver. Papancreas.
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Ditcussion Case 3

Acute cholangitis

= Trestment is aumed ot relieving and'
oF remaving the biliary obstruction,
Endoscopic Retrograde Cholangio-
Pancreatography (ERCP) (Fig. 3e. 1)
is the most common method of stone
extraction and hiliary drainage

- In patients with contraindications 10
ERCP or al the causé of obstruction
cannot be quickly resolved,
percutaneous transhepatic biliary
drainage (FTBD) under uhrasound
and fluoroscopic puidance is an
altermative method for biliary
decompression,

Note:

(1) Ultrasound is the initial
imaging modality of
choice for suspected
acute cholangitis,

(2) A CBD stone with
dilatation of the CBD
and intrahepatic ducts
are classical ulirasound
features of acute
cholangitis,

(3) ERCPis commonly
used to provide biliary
decompression.

Fig.3e.f ERCP showing m.-_.Jr-pI-g.:r filing defacls {arrowheads) wind
the leff intrahepalic duc! compatible with intrahepalic ston®:
Nasobiliary drain {arrows) was insarted for billary draif
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EDiscussion Case 4

\Hepatic haemangioma
He'epatic raemangioma (Fig. 4a-d)

Dheussion:

= IHepatic haemangioma is a benign tumour which consists ol vascular spaces lined by endothelial cells

fievemous hacmangioma)

1iLis the most common benign mmour and the sccond most commen wmour (after metasiases) in e

I liver

“The characteristic (diagnostic) imaging leature of hacmangiomas refiect the perlusion snd vascularity of

vib lesions. The typical sequentiol CT contrast enbancement (Fig. 4a-d) pattern is:

Il Early, peripheral nodular enbancement in the arterial phase

-1, Progressive centripetal enhancement in the portal venous and delayed phases

IX. Sometimes with complete *filling in” in the delayed phase

=, The lesion is isodense to blood vessels on all phases

" There are some exceplions 1o this pattem of contrast enhancement:

== Small (<2 em) haemangionas may show rapid homogencous enhancement

-- Gian (=10 em) may not show the complete “fillsin® due to the presence of eenteal scarming/fibrous
tissue, hagmorrhoge

sAtechnetivm-9%m labelled RBC scan (Fig, 4¢) can also be used for dingnosing a hacmangiona. This

tnpically shows the lesion a5 o “cold” lesion on the initial dynamic phase, with increaging

sativily on defayed images, Te-99m labelled RBC scan showing this sequence of red blogd cell

saccumulation in a lesion is speeific Tor the diagnesis of a hacmangioma. However, die to its inherent

1 limited spatial resolution, the haemangivana has 1o be larger than 2 om e be discernible using this

v madality

A il Wircrior Nl &l Lv Figde Sequontial

impgas from a Tec-29m
labefad RBC scanof &
ditferant patient shosw
gradual accunmalion
of red blood cells
wilhin @ large hepale
3 e pp e iy cavermnous hagmangiona
i F ‘ ‘ (arrows), This cendnpelal
‘ patiern of accumualion
paraliels that of comlras!
L | enhancemman! with

/ f’ coniras! enhanced CT,

b Far Ay LTI Rar dinnm

“". - - -

il P
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Discusshon Case 4

Hepatic haemangioma

« On ulirasornd {Fig. 403, small hepatic

haemangiomas usually appear as well-

delined hemogencous hyperechoic

lesions with no mass eflect. Larger
hacmangiomas usually appear more
heteropencous and hypoechoie. It is

the modality of choice in follow up of

the besions.,

Large haemangiomas nidy nuplure
{rare) and may also sequesier a
significant amount of platelets 1o
cause thromboeyviopenia { Kasabach
Merrit ssmdrome)

Note:

(1) Hepatic haemangioma is
the most common benign
hepatic tumour and the
second most comman
hepatic tumour,

(2} It shows characieristic
centripetal vascular
enhancement patlern on
dynamic CT.

(3) Diagnosis can be
confirmed by RBC scan,

Fig.4f An ulfrasound showing a typical hepalic haemangioma (ams] |
appearing as a homogeneously echogenic lesion wilh well-defned
horders. Note the incldental plevral effusion (aslansk]
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Discussion Case 5

Hepatocellular carcinoma

Hepatocellular carcinoma (Fig. 5a-c)

= A hepatic mass could be due to many
different causes including neoplasms.
nfection, ete. However, the presence
of ponal and systemic venous

thrombi are much more in favour off
primary hepatocellular carcinoma than
meizsiases from other primary

TS

Discussion:

= Hepatocellular carcinoma is one of the
commaonest malignant neoplasms in
Asians due 1o the high prevalence of’
chronsc hepatitis B infection and
subsequent cirrhosis. The lesion may
be solitary or multifocal,

- Although ultrasound accuratcly

evaluates a HOC, currently CECT is

olten used as the modality of

choice in wumowr staging while USG

is used for scrcening cirrhotic patients

and 10 follow-up HCC during/after

treatment

The typical CT findings of HCC

include {Fig. SJ-g] 5

b

Lad

L

o

- Single or multiple moss{es) which

may be hypo- or isodense
(compared 10 the rest of the liver)

. Arterinl phase contrast

enhancement (Fig. 5d. e)

. Heterogeneous porial venous phase

conlrast enhancement
(enhancement comesponds 1o
h:.'pcn dscular arcas and non-
enhancement SUREesls tmaonr
HECIOsis)

. Poral venous thrombosis (by

IMOUF invasion), séen asa

contrast filling defect. The wmour
thrombus itsell may show some
arterial phase contrast enhancement

. Evidence af underlying cirthosis

and portal hypertension (Fig. 50)
- irmegular liver contour,
splenomegaly, asciles

. Intrahepatic biliary ductal

dilatation (due 1o distal
COMpTession )

Figs.5d,e Contrast enhanced axial compeled lamography shows
efr%innémmr of a small hapatocelular carcinoma (arows). I shows
inersazed enhancamant (hypervascular] on the artenal phase J}ngn'
dacreasad enhancement fcompared with the resl of the lver] on the

porial vanous phase,

racl anhanced axlal computed tomography (CT) of &
s.:! '”ﬂfﬁgﬂ-:m shows & heleroganeously nhancing hepatocelidar
eorcinoma (open amows) i the night lobe of the livar. This pabant
has portal hypertension as oviden! by the prasence of splenomagaly
{arrow) and recannulation af ihe umbihcal wein (amowheads).
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Discussion Case 5

Hepatocellular carcinoma

il

On USG, HOC usually appears as a
heterogeneous mass, sometimes with
mass effeel (distortion or
displacement of the hepatic/ponal
vessels) il the lesion is large (Fig. 5g)
MRI features of HCC (Fig. 5h, i)

are similar 1o those found on CT;
heteragencous on plain sean and
hyperiniense on ancrinl phase after
gadolinium injection

Fig.5g Ultrasound showing hepaloceliwar
carcinoma {armows) as a helerogeneous
lasion with mass effect causing displacement
of the hepatic vain (arow-hemds).

Fig.Sh,i MRI TT-waighled sequence showing
a small hapaloc r carcinoma (amaw) in
right kabe of ivar which is hypointense on the
precondrasd scan and hyperinlenso on arferal
phase after gadolinium injection.
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Discussion Case 5

Hepatocellular carcinoma

- The major differential diagnoses of
a liver neoplasm are HCC,
cholangiocarcinoma (Fig. 5j, k) and
metastases (see case 7). Clinieal
information such as hepatitis B
status and raised alpha fetal protein
level supports the diagnosis of
HECC. If the mass is hypervascular
in the arterial phase of contrast
enhanced CT and il portal venous
thrombosis is present, HCC is more
likely than metasiases.,

- Apant from diagnosis and
manitoring progress, imaging also
plays an important thempeutic role.
These include endovascular
treaiment (such as chemo-
embolizationfselective internal
mdiation) and local ablative therapy
{e.g. microwavedafcohol injection)
under ultrasounid guidance,

| Note:

D) HCC is a common
malignant tumour in
Asians and CECT is the
imaging modality of

: choice.

1{2) On CECT, a large,

f hypervascular liver

| mass, underlying liver
cirrhosis and portal
venous thrombosis are

| characteristic radiological
| features of FICC.

Fig. 5 Contrast enhanced axiel computed tormography (CT) showing
a cholangiocarcinoma appeanng a5 a soft lissue lesion (arow) along
the biiary ductal systant ar the pona hapatiz. Thiz was causing biiary
ohatruction and treated with a biliary stenl (armowdiead).

i, Bk Cenirast enhanced axial CT showing an igefined
E&g neous mass (arrow) in the rght lobe of ha ler, Nate the

] wembosis (arrowheads), This was proven
sx3oanfed ight porlaiva A8 ¢ HCC, Nole the absence

o be a cholangiocarcingma mimicking an F
of cirthasis change in the ver and ro evidence of pordal venous

hypertension.
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Discussion Casc 6

Pyogenic liver abscess
Pyogenic liver abscess (Fig. 6a, b}

Discussion:

= Liver absoesses are often idiopathic
and their causes include direct

inoculation {rauma'surgery), ascending
eholangitis, seplic embaoli, etc.

= E. coli is the most commaon organism

- Sonography is the modality of choice

for screening liver abscesses (Fig. 6e,
d). Onee detected, a needle aspiration
under USG pudance could be
performed for microbiological
cvaluation. In addition, 2 CECT is
often perfornved for evaluating the rest
of the abdomen and chest aside from
the liver abscess(es)

- The typical CT findings of liver

abzcess include (Fig. 6a, b, &)

I. Hypodensec {compared (o the rest
ol the liver) lesion with well-
defined borders

2. Contrast cnhancement of a thick
and irregular wall (central non-
enhancement due 1o pus)

3. Ring of oedema surrounding the
abseess (o zone of inflammation
incited by the abscess)

4. (ras within the abscess, may be seen
il infected by a gas-prodecing
organism

The radiological features of a liver

abscess are nol entirely specific

{necrotic tumour may mimic its

appearances). Dingnosis relies ona

combination of clinical information

{r.e. fever, RUG pain, raised WCC,

seplicaemia and predisposing factors

e.g. DM) and radiological findings.
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Fig.6e,d Wirasound shows a farge liver
sbscess {arrows) in right lobe of [iver with
multiple thick sepiee (armowheads) and a
large cystic companen! cantaining low -lsvel
echoes (asterisk). Calipers indicate the size
of abscess (14 em x 12 cm).

Fig.6e Conlrast enhanced axisl computed
tomography (CT) shows 8 large lolt lobe
hepalic abscess (arrows) as a mulli-
loculated hypedense lesion wilh sepfafions.
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Discussion Cose &

Pyogenic liver abscess

- Role of imaging in patien with
suspected liver abscess includes:

I. Esteblish the clinical diagnosis and
confirmation by imape-puided
aspiration

2, Therapeutic by imaging-guided
drainage (Fig. 60, which is less
invasive than surgical drainage

i M’

(1) Diagnosis of liver

! abscess is based on

i clinical information and
imaging findings,

{2} Contrast enhanced

i CT, US abdomen are

Fig.6f Folow-up :.-.lr.rasz_:nu.'id of the palient it Fig. &¢, o alter rmaging-

the commonly used guided drainage. The draining catheter {amowheads) is within the
i modalities. liver abscess and mos! of the cystic companend of the abscess has
besen drained.

£(3) Imaging-guided
aspiration and drainage
offer a less invasive
mode of treatment,
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Discossion Case 7

Liver metastases

Hepatie metastases from o carcinona of
colon (Fig. Ta)

Discussion:
= The liver is the most common site

for metasiatic involvement.

Metastases are much more common

than a primary malignancy of the liver.

= The CT findings of liver metastases
inchude:

1. Hypodense lesion(s) in the liver
(Fig. 7a, b). In some cases isodense
or hyperdense metlastases are seen

2. Contrast enhancement in the
arterial phase may be seen (hyper-
vascular metasiases are Lypically
from: renal cell, breast, colonic or

: : A Fig.7h Contrast enhanced axial computed tomography (CT) showing
ovarian carcinomas, carcinoid and  muitiple hepalic melastases as hypodense, poorly enhancing lesions
melanoma) {arrowheads). Nola the rght pleural effusion (astensk) and ascies
{arrows), Mass lesion in the right adrenal gland (open arrow) reprosants
another sife of melasiasis.

3. Portal venous phase comtrast
enhancement is variable
4. Intemnal caleification (Fig. Tc)

- Dweurs in mucinous carcinoma of
colon, osleosarcoma,
neurcblastoma, sqguamous cell
carcinoama, ele.

5. Hypodense centrefareas without
contrast enhancement (Fig. 7d)

= Indicates arca{s) of central
TUMOUr NECTOSIS

- Sometimes i1 is difliculi to
differentiate liver melastazes from
hepatocellular carcinoma. Certain
clues for diagnosis include:

1. Clinzcal informarion

- History of primany tumour,
especially those with high :
incidence of liver metastases such — grg 7¢ Contrast anhanced axial computed tomography (CT) showing
as carginona of lung, breast and miilliple calcified liver melastases (arrows) in both obes of tha Feor
colon, would lavour melastases Patient had a history of mucingus carcinoma of colon,

= Underlying chronic hepatitis B

or cirrhosis predisposes 1o
hepatocellular carginoma (HCC)

- Tumour markers - in the presence
of liver lesions, AFP level is rised
in HCC, while a raised CEA
indicates metistases rom colorectal
primary Wemeour
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Liver metastases

I, Radiological feaiures
- Number of hepatic lesions
= multiple lesions favour
metastazes rather than HCC
= Vascularity of lesions
= HCC 12 more hypervascular than
most metastases and HOC
enhances in the arterial phase of
a contrast enhanced CT scan
- Portal venous mvasion
= more commaon in HCC than
mekslases

- Sonography (Fig. Te) is the most

widely used sereening modality for
the detection of liver melastases. 1t is
sccurate, readily available, cost
elfective and is ideal for serial
monitoring as it daes not requine
conlrast injection and does not use
ionizing radiation. 1t also acts as on
imaging guide for biopsy of equivecal
lesions. The disadvantage is that it is
ofien unable 1o accurately evaluate the
primary lesion, particularly in the
ehest.

{1} Multiple liver lesions

in a patient with known
primary malignancy
indicate metastases until
proven otherwise.
Contrast enhanced CT or
ultrasound abdomen is
the imaging modality of
choice,

Clinieal information and
imaging findings provide
clues to differentiate
between metastasis and
HECE,

(2}

(3)

Fig.7d Confrast enhanced axial comg
shaowing muftiple nacrotic fvar melastases

- d

uted fomography (CT)
arrows) in both lobes of

liver appearing as hypodanse lasions wilh ferid densily centres and

frreguiar enfrancing walls.

h‘g.'?a Utragound showing mmu

ftipe liver matastases (arows) a5

enachoic nodulas wilh surrounding hyposechoic Ams (haie sgal.

3as
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Discussion Case §

Splenic rupture

Splenic rupiure (Fig. Ba, b)

Driscussion:
= The spleen is the most common organ
invalved in blumt abdominal injury
The severity of injury ranges from
subcapsular hacnmioma, parenchymal
haematoma, splenic lsceration 1o
splenic rupture
Typical CT findings of splenic injury
reflect the possible range of
abnormalities and include
(Fig. 8 a-c):
|. Subcapsular haemaloma
- indents the splenic surface but
confined by the splenic capsule
2, Conlrast extravasation
- indicates presence of sctive
bleeding
3. Splenic laceration
- seen as a linear or iriangular
defeet inthe substance of the
spleen extending to the surface
4. 5 plenic upture

- seen as two or more fragments of
spleen (these may still enhance
with conirast, indicating that they
are still receiving some blood
supply)

Splenic rupture may be delaved for a
few days after the injury
- Although ultrasound is an ideal

investigation for bedside evaluation of

a patient with severe abdominal
irauma. il dees have a few limitations,
incleding:

1. Pain over the injured area or a
wound (open or dressed) interferes
with scanning (probe pressure
cannot be applied). In addition
lines, whes, ECG monitors, ete.
make the intemogation cven mose
dilTicult

2. A patient in pain, an unstable spine
or with multiple tubes/lines
inserted, cannot be moved into e
opiimal US scanning posilions

Fig.8c Coniras! enhanced compuler lomography (CT) showing a8
spienic lacaration (armow) and perisplenic heamaloma (astansk).

Fig.8d Coniras! anhancad computar lomography (CT) with suspacisd
splenic injury. No splenic infury (s seen buf there is a lacarahon (amEl
iy the lefl kidney.

" bl
Fig. Be Conirast enhanced CT of ihe abdomen in a patign! with \
abdominal frauma shows a spleric rupture (arrows), liver a 4
(arrowheads) and haamaopeanionaum (aslansk). Rt
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Discussion Case 8

Splenic rupture

3. An initial small splenic tear or
haematoma may not be seen

4. There may be an associated ileus
which results in pascous
distention of bowel, This further
obscures visualization of the
abdomen by US

3. CT provides a quicker global
overview of the entire abdomen and
retropenitoneal structures (Fig. 8d-f)

6. Other parts of the patient (Fig. 8g)
(thorax, spine and brain, clc.) may
be injured and need some form of
LEDBARS. c'T_I; "ts":d_l-"' "f!"”‘.sw{l Fig. 8f Conirast enhanced mm,_m.-.'e.r.'n.rriagmpny (CT) with serspecled
for these regions, a CT of the splenic injury. No splenic injury i5 seen but the pancreatic head is nol

abdomen can there fore be added at wall dipfined and thare is extensive haemaloma (@mowheads) around
the pancreas represeniing injuny fo the pancreatic head

the same time
CECT is therefore regarded as the
investigation of choice il the patient’s
general condition permits imaging.

"
1 MNote:

i (1) Spleen is the commaonest
} organ involved in blunt
|
1
i
i

WIALSAS AMYITIESOLYdIH

abdominal injury,

(2) The presence of lefi
lower rib fractures and
localized peritoneal signs

| ralse the possibility of
splenic injury.

13} Contrast enhanced CT

ng_ &g Conlrast enhanced CT of the thorax in & palian! wilh splanc

| is the imaging modality injesry shows b fractune fopen e, fung conlson (amows), sungical
! - § : = amphysema (arowheads). Gn lung windows a large preumaoliioax
| ofchoice if the patient’s was seen at the sila of the astensk, This s the advantage of CTaver US
| general conditi AT a5 it can evaluate the thorax {which is affen mjwned in biunt abdominal
| o .1 on permils Irawma) and the rest of the body o same hma

I imaging,

e
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Discussion Case 9

Acute pancreatitis

Aenre pancreatitis (Fig. 9a-c)

Discussion:

- This signifies an acute infllamniation
of the parcreas and may be caused by
gallswones, alcoholism, infection,
trouma, drugs. cie.

- The pancreatic pathology is well
demonstrated by CT and findings
include;

1. Swallen and cedematous
(decreased density) pancreas with
ill-defined margins (signify the
presence of acute mflammation
within pancreatic lissue)

2. Penpancreatic fuid collection/
abscess formation (Fig. 9d) e 4 ’

3. Pseudo-cyst formation (Fig. %¢) Fig.8d Confrast enhanced axial compuled lomography (GT) shows
- *peendo’ meaning that this a pancrealic abscess (arrows) appearing as a mulliple loculated

: b : h Jash ith & thick ent 1
eollection of fluid is not lined by R fosin Nollr 8 ik et iEiag e

epithelium (which 15 scen in &
true cysi). This usually forms 6-8
weeks afler the acuie episode
4. Lack of normal parenchymal
enhancement within the pancreas
alter INrAvVEnous conirast
adminisiration
- Indicates pancreatic necrosis in
cases of necroliang pancreatitis
{Fig. 90
5. Dilatation of adjacent bowel loops
- So-called *sentinel loop” sign
which indicates local paralytic
tleus in response to adjacent
inflammation
6. Changes of sedemafinflammation J :
in sofi tissue around the pancreas,  Fig.9e Conirast enhanced axial computed lomography (CT) shiwieg
Kidney. a smalf pancrealic psevdocyst (arrow) in pancreatic (ad in i pat=nd
with recent hislory of pancrealilis.
= Chest radiographic changes in acute
pancreatiiis include:
I. Left sided pleural effusion with
clevated amylase levels
2. Elevation of the left
hemidiaphragm and lelt lower lobe
alelectasis
3. Pencardial ¢ffusion
4. Fustula formation between pancreas
&nd pleurs or bronchus

o
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Discussion Case 9

Acute pancreatitis

- Diagnosis of acute pancreatitis is
usually clinecal and based on
presentalion of acute ¢pigastric pain
with markedly elevated serum
amylase

- Although USG is an ideal
investigation for bedside examination
in the acutely ill patient, it has some
limitations in the evaluation of acute
pancreatitis. These include:

1. The associated severe abdominal
pain may nod allow transducer
pressure 1o be applicd

2. Airin the dilated transverse colon
and small bowel loops (associated
ileus) ohscures visualization of the
pancreas

3. Changes associated with acute
pancreatitis may be subtle on USG

(Fig. 9g)

Fig.9f Contras! enhanced axia) computed tomography (CT) shows
non-enhancemant of the swollen pancreatic body and tal (amows)
compalible with pancreatic necrosis, The pancrealic head and neck
are mof enlarged and enhance nommally. Note the inflammalion in eh
paracolic gutler {arowhead) and thickening of left Gorola's fascia
{opaen arrew]. Nole the normal splenic vein (black amoewheads).

Fig. rrrasuundsnaws pancraatitis change with perpancrealic fuk
{ngnyugs} i the region of pancrealic neck, Iﬂm{wmﬂ
iz mat demonsirably swollen, Nobe the nommal spdanic vein (armowheads)
which is a useful landmark. Note the tai of the pancrigs i nof optimaly.

sean @5 it is obscuned by overying air.

389
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Discussion Case 9

Acute pancreatitis

- Role of imaging in acule pancrealilis
includes:

I. Exclude biliary cause of
pancreatifis (i.c. gallstone-related
cause) which necessitates carly
endoscopic intervention by ERCP

. Detect complications, including
pancreptic necrosis (which carries o
higher monality than acuic
oedematous pancreatitis), abscess!
pseudocyst formation, splenic
anery pseudoaneurysm, splenic
vein thrombosis {Fig. 9h)

12

Nofe:
1. Imaging modality of
choice for suspected acute

AR Fig.8h Contrast enhanced CT in acule pancrealitis with ogdemaious
pancrcal:'lls 1S contrast- pancreas (asterisk) inflammaling change in peripancraalic sofl

fesion, thickened Gerolia fascia farrowheads). Nole the absgncs
enhanced CT. of enhancement along the course of the splenic view (armows).

suggesting thrombosis. Compare it fo the normally enhanced spiens

2. Swollen pancreas with Vs in iy O

inflammatory changes in
adjacent structures are
hallmark radiological
features of acule
pancreatitis.

. Imaging helps to exclude
biliary causes and detect
complications.
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Discwssion Case 10

Chronic pancreatifis

Chrenic pancrearitis (Fig. 10a)

Discussion:
- Chronic pancreatitis represents on-

going inflammatory pancreatic disease.

characterized by imeversible damage
10 the pancreas.

- Aleohelism and gallsione disease are
the commonest cause of chronic
pancreatilis.

- The pathological changes are well-
demonstrated using CT, these include:

. An atrophic pancreas, with
imegular contours (Fig. 10b)

. Multiple coarse pancreatic
calcifications, sometimes can be
soen o AXR (Fig. 10¢) or USG
(Fig. 10d)

. Dilated pancreatic duct

4. Inhomogeneous pancreatic
parenchymal attenuation
- indicates residual parenchymal

tissue with mtervening fibrosis

. Thickened surrounding membranes
and fascia giving the organ ill-
defined morgins

6. Biliary duect dilawation

Acute atincks ol pancreatitis (acule on

chronic) may be marked by acute

epigastric pain. In these cases, signs
of zcute inflammation may be present

un imaging (Fig. 10¢, 0

[}

[}

L

(]

Fig.

an atrophic pancreas (armows) with dialed pancreal

TOWS).

;‘ﬂ Confrast enhanced axial computed rameography (CT) showing

ic duct (open

Fig.10c Magnified AXR shows a cluster of coarse calcification

(arrowheads) along
L2 favels).

Fig.10d Litrazound shows avidarnce of
multiple smal calcficabions {armowhaads)
duct {opan amows)

chronic
wathin &

iha parcaived location of the pancreas (L1 and

pancrealitis with
dated pancreatic
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Discussion Case 10

Chronic pancreatfifis

- Role of imaging in paticnts with
suspecied chronic pancreatitis:
1. Confirm the clinical diagnosis
2, Deteet complications such as
vascular thrombosis’
paeudoaneurysm and pscudocyst
farmation
- 1Mevatrast CT is nod available,
uliraspund abdomen or endoscopic
retrograde cholangio-panereatography
(ERCP) would be suitable altematives
for diagnosis

Note:

{1) Chronic pancreatitis is
characterized by multiple
intraducial/parenchymal
calcifications and
pancreatic ductal
dilatation.

{2) Contrast enhanced CT
abdomen is the imaging
modality of choice.

(3) ERCP or ultrasound is an
alternative investigation
iFCT is not available,

I
m
5
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=
-
B
)
£
)
=
«
-
m
=

Fig.10e,f Contrast enhanced axial compuled tomaography [CT)
showing evidence of acule an chromc pancraalilrs. Thera s {"ﬂ"l'h"d
dilalation of the pancreatic duc! (double arrow) and coarse calcificaton
{arrawheads) indiedling chronicity, Thera is increased penpancréalc
densily (opon arrows) around the pancrealic tail indicaling acus
inflammalion.
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Discussion Case 11

Carcinoma of pancreas

Carcinoma of the head of the pancreds
with muliiple hepatic metastases (Fig.
112, b)

Discussion:

- The pancreas 15 composed of cxocrine
(enzyme producing) and cndocringe
(hormone producing ) tissue. Either
component can develop into a
neophastic lesion. those of exocring
origin (adenomas and
adendcarcinomas) are mMore commaon

= Adenocarcinoma of the pancreas is a
common cause of painless ohstructive
jundice in elderly patienis (Fig. 1le,
dj

- The head of the pancreas is the
commonest site of involvement

= The imaging lindings of
adenocarcinema of the pancreas
include (Fig. 11a-0)

1. Mass lesion in the pancreas (head
more commonly aflected than
boddy or tail of pancreas)

. Tumour mass engulfing and
MATOWINE SUPCTIOr MESEnLeric
vessels

(5

- indicates vaseular encasement
. Dilatation of pancrentie duct (due
o obstruction by the tumour mass)
and dilmation of intrahepatic and
extrahepatie ducts (due lo
obstruction at the distal end of the
common bile duct by the
LT T
Peri-pancreatic and porta hepatis
Iymphadenopathy
= represents regional nodal
Mclasiases
CTis the TTHSE |;|.:-|||||'|11:|!|_',' wsed
maging modality for the disgnosis
and staging ol pancreatic neoplasms

st

.

5 .
b L

e g 3

Fig. 11¢ Contrast enhanced axial compuled fomography (CT)
shows a hypodense lumour in pancreatic head farrow). The rest o
the pancreas appears normal {opén armows). Nolg the prxsence of
biliary stent (arowhead) which was insered fo refave Nmm’!‘iii&
duct obstruchion by the fumour, However, the galibladder (asfe il

remains dislended.

s |_i'i v g ¥
Fig. 11d Contrast ?:.-lhmrfuw gﬂ! w mﬂﬂ of B
patiant who praseniod willh Werg ]

of a srall r;a!umuqrmmwmudmm. Nomass effect
or biliary ohstruction is prasent in this case.
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Discussion Case 11

Carcinoma of pancr
ERCP or ubtrasound (Fig. 11g)

ahdomen are aliemative modalitics for

investigation of patients with
suspected pancreatic carcinoma
Role of imaging in patients with
obstructive jaundice:
1. Determines the level and nature of
biliary chstruction
. Confirms the diagnosis by imaging
puided biopsy/fine needle
aspiration
3. Achieves biliary dramage by
percutanecus transhepatic biliary
drainage (PTBD)

i

| Note:

i (1} Carcinoma ol pancreas
' is a common cause of
painless obstruclive
Jjaundice in elderly
patients,

(2) Contrast enhanced CT
| abdomen is the imaging
modality of choice.

{3} Heterogeneous mass
with dilatation of

| pancreatic duct and

i biliary tree are typical

' radiological features

of pancreatic head

carcinoma.

.'_h-‘

Fig.11e Contrast enhanced axial computad lomography [CT)
showing a large necrolic lumour in the pancrealic head (armow]. The
pancraatic ducl is dilaled (amowheads). Note the presence of mullipl
small iragqular hypodense lesions in rght lobe of Neer (open arows|
represeniing liver melastasis.

i,

(o |

o’ o L

Fig.11f Contrast enhanced axial computed tomography (CT) shewmay
a pancrealic head fumour (amows) which appears as & buiky mis
lasion with similar contrast enhancemeni as the swrounding noms
pancraalic tissue. A biiary stont (arrowhead) was insened (o e
comman bile duct obstruction. Small galiztones (open amows) 8%
present in the distended galibladdar.

[ ‘. a e = a
Fig.11g Longitudinal sonogram shows & hypoachalc I'E'S-'D”a_'
pancrealic head (arows). Nole its mass effect with I:C'm.ﬂ-'ﬁ's“?ﬂ
the distal cammon Bife duct causing proximal commen duct did
(arowheads).
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HEAD & NECK
Conlrbitors: < 7N

K.T. Wong, Edmund H.Y: Yuen, Ann D: King,
Anil T. Ahuja

Questions
Case1-9

Discussion

Impacted foreign body
Acute epiglottitis
Retropharyngeal abscess
Sinusitis
Carotid-cavernous fistula
Parathyroid adenoma
Acoustic neuroma

Optic neuritis

Orbital fracture
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A Od-veur-old man presented with persistent foreign body seasation for 3 dms, The rmc_ﬂ”{ﬁ;ﬂﬂ&}e
fecling began afier dinver and has gradually become worse. A diveer laryngoseopy in the g-rm'l"!n:j”l‘}-
:f‘-:lrmrmn--:: i ner revend any f:ur;m:-rm’jbn'rgrr hr_'mf_;:, A p.ll.t.l‘.liﬂ' ma:ﬁugr'aph r_,lfi'.i]u neck wirs J’J{"J‘_',lrf.:'r:"" ﬁ:lr
Jﬁ-;;'lhrr mvestigation (Fig. o),

Questions

(1} What abnormality is seen on the lateral neck radiograph ?
- Curvilinear calcific density impacted in the retropharyngeal solt tissues,
- Thickening of the retropharyneeal soll tissucs raising the suspicion of sccondary infection.
- Loss of cervical lordosis supgesting muscle spasm.

(2) What is the diggnosis ?

“

Fig.1a Lateral
radiograph of
the neck shows
a radio-0pague
foraign body (fish
bone, famow])
impacted at he
fevel of pharymgo-
oasaphagaal
junchion. Then
15 associated
refropharyngeal
soft lissue
swaliing
(amowheads)
causing aniemor
burlging of the
frachea,
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! radiograpl of the reck was performed (Fig. 2a)

Queilions
11} What abnormalities are seen on this radiograph ?

- Maskedly swollen epiglonis with “‘thumb-printing " appearnce
= Thickening of aryepiglottic folds

{2) What is the diagnosis 2

A 47-_11"-'1"0'1'0' man presented fo e emergency depariment wish difficalie e brearing. hiph fever amd
1arg r.ﬁﬂﬂ!ffd'r 2 r.f.:?_'r_;_ n p.‘]_i'.i‘rc'ﬂf exaririiery, Hre IRITeRE Wy sephic .".r.-,;,[,lg,'_u il .{r_ylr.l.'m;'u' with
dn c:llmfl‘!*-rl'-' J'JF-'f.!J'fMI'rJ'J'_'I-' siriclor He was .'u'h:]."l.lla_’ aifrereise wirly e Saf)? af QIS anr roont aie A ferteral

Ny

Fig.2a Lateral radiograplt of
the neck shows a markedly
thickenad apigiolis (opan ar-
row] = ‘thurmb sign’. Also nofe
the thickenad anpopigiottic folds
{arrowheads) due fo frackng
of the imfection from apiglohs
Fealures are highly suggesiive
of acute

epglotiiis. Note ihe tube i the
frachea o mainiain the air way

(avraws).
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evaluation (Fig. Jal.

CQuestions
{1) What abnormalities are seen on this radiograph 7

- Widened retropharyngeal soft tissues

- A localized gas locule in the retropharyngeal space
(2) Whaot is the diagnosis

A 42vear-old man lf:'ﬂ.'.'l'r.'l'?l'L"-l'.lr 1o the emergency depariment with severe sore throal amd f-"”‘”.lrr"f .Herr_fl'{;'u'fﬂ.'g.'
He was punting @ fever of 39 °C, and physical examination revealed a rigid neck atid inflg arofd
change of the eropharyngeal mucosa. A lateral radiograph of the neck was perjormed g, ;?rrrffli'r

=

398

Fig.3a Laleral
radiograph of
the neck shows
thickaning of the
refropharyng eal
soff lissues
(armows] and
localized gas
lucency within
{amowheads)
suggesfive of a
relrophanynge.al
abscass



23 : : : -
-'f_-j Year-old man complained of vepeated episodes of intermitient nasal obstruction ang prrnlent
discharge pqy responding to treatment. As a pavi af imaging of the sinuses, plain radiographs (Fig.

da. b, ol and T (Fig. 4. &) of paranasal sinuses was performed,

Questions
(1) What dg you sec on the plain radiographs and CT of the sinuses ?
Flain radipgraphs:
= Loss of normal acration and opacification of the left maxillary and frontal sinuses
- No obvious bone destruction
CT sinuses:
- Opacification of left frontal, maxillary and anterior ethmoid sinuses
- Sclerosis of the bony sinus wall in the form of thickening and increased density

(2) What is the most likely diagnosis 7

Fig.4a,b,c
Ragiographs of
the paranasal
sinusas in (a)
frontal view, (b)
Walar's view
and (¢ lateral
wIaw Siow
apaciication of
the [eft maxiiary
(amows],

left frontal
(amowheads)
and laff athmord
Siuses [
amows). Mol
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micnilis. O

3
A p3-year-old woman presented with gradual onser left eve propiosis and redness Jor < i
prersiste

examination there war increased intraocalar pressure, resiriered exivaocular ool and a
orhital brift. A carotid-cavernons fisinla was suspecied and an wrgent CT of the arbit was perform
{Fig. Sa. Bl

Questions

(1) What abrormality do you see on the initial CT of the orbit 7
- Enlargement of the lefi superior ophthalmic vein
- Diffuse enlargement of extraocular muscles on the lefi

(2) What is the diagnasis ?

Fig.5a,b (a) Coronal & (b)
axial confrast enhanced CT
orbil shows anfargement of
the feft superor ophihalme
vrin (arrow) and difuse
agnlargemeit! of axtracculi
muscles in the feft orblt |
(armowheads) in a patien
carolid-cavernous fislula,




5 ‘id‘.'t'r.'ar-u.frf waman presenied with weight loss, generalized malaive and muscle weakness for 6 monihs
VSiog) examinalion revealed a mild degree of proximal mascle weakness in both Jrr.l_|'|'.l.'f' arnd foeer
-fl'.ru-,.l',_;_ Raoutine Mockemical resis showed elevared sevmum caleivm level and J’}‘]f'r.'r.lln'lﬁl.:r.li lormone fevel
e clinfeal dingnosis was primory vperpavativroidism aned an wfivasound evamination of the neck

Wog Perforned (Fig. G, b

Quﬂ"ﬁﬂung

(1) Whay abnormality do you see on this ultrasound of the neck ?
- Solitary well-defined round hypoechoic nodule posterior to the ower pole of left thyroid gland

(2) What is the diagnosis ?

Fig.6a,b (a) Transvarse and (b)
langitudingl grey scale SONGQamSs
of the neck show a wall-definad
homogeneous hypoechoic nodue
(arrows) posterior fo the fower
pale of lefl fobe of thyroid gland
(arrowheads). In & paltient with
biochemical avidence of primary
hypemparathyroidism, it most ikely
represenis a parathyroidadenoma.
T=Trachea, C=Common caniid
arigry.

401
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A 83-vear-old man presented with grodual onser viglt sided hearing foss fn the recen! 3 Mouths, pure
e

tone gidiogram revealed high rone sensorinenral hearing loss on the right side and an MR exanyipgiion

WIS J[.»erjwmcr”ﬂ:i.' a. b el

(Juestions
(1) What abnormalities do you see on this MR1 ?
- Soft tissue Mass centred at right cerebellopontine angle
- Homopeneous enhancement after intravenous gadolinium administration
- Intracanalicular extension of the mass into the right intermal acoustic meatus

(2} What is the diagnosis 7

Fig.Ta,b,c {a) Coronal T1-waighled, (b) axial T2-weighied
and () axial post-gadolinium enhanced T1-weighted MR
image show a homogeneously enhancing mass cenfred
al the mgh! cershelloponting angle (armow) will anlensos
along the 7™-8* nerve complex info the nghl mnfemal
acoustic meatus (armowhead). Fealures are iypical of an
ACOUEHE nELOma.
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A0vear.
s months, d \veman presemied with visual loss of aciie onser and pain on movement of the right ey for
5 ~Xetminarion of the findi was wnrenwerkable aud an MRS examination af orbits and Bl wie

P*",."E'-"-'Hed (Fig. 8 b o,

(Questions
What jg . i
i1} ;h.u; 15 the imaging abnormality 7
- Hmu::r!h thickening ol the right optic nerve
= N0MOogeneous enhancemeni following intravenous gadolinium administration

(2} What is the diagnosis 2

Fig.8a,b,c (a) Coronal T1-weighted. post-
gadolinium fal-suppressad (b axial & (c] coronal
MR of orbil shows smooth thickening of the rght
oplic nene with homogeneous enliancemean
farrows) in & patien! with Aghf optic neurts,
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A 28~year-pld man imvalved in a road fraffic aceident sustaimed blunt infury to fiz feft eve. Clinicalh
there was [oft periorbital swelling and brafsing and examination af the exiraocular eve movement
showesf r‘h]ja:l.'ﬂ'ﬂf vertical peaze with associored dipfopio. A CT of i orhit and brain was _ll.lt".l:llli'].l'.lhl..'rdﬁp,r
Jurther evaluation (Fig. 9a, b).

Questions

(1) What abnormality do vou see on this CT of the orbit %
- Fracture ol the floor of left orhit
- Herniation of extraconal far and inferior rectus muscle into the roof of lefl maxillary sinus
= Orbital emphysema

(2) What is the diagnasis ?

Fig.9a,b (a) Corongl and (b]
axial CT orbit (bone window]
show fraciures of the foor
of lgft orbit (arrows) wilh
hemiation of extraconal fal
(arrowheads) and infanor
mells muscie (opan
arrow) Into the roof of ek
maxillary sinus. Nole orbiral
empliysema (farge amow),
a clug fo the presenca of 8
fractire.




Discussion Case 1

Impacted foreign body

aMin—updanfomign body, profbubly o
priece af bone (Fig. 1a).

Iliscussion:

= The tonsillar fossae, tongue base,
valeculac and pyriform lossae are the
common sites of impaction

- Swallowed fish and chicken bones are |
the usual culprits ¥

-« Radiography is usually not necessary
if the impacted foreign body can be
detected on clinical cxamination and
removed, especially i1 it is impacted ot
the tonsillar fossaftongue base,
Imaging is useful in patients with a
high clinical index of suspicion but
negative physical findings

= 8mall, slender foreign bodies may not
: appear radio-opague on a radiogeaph

-¢ Care must be taken not 1o confuse the
sossified lnryngeal canilage (hyoid,
thyroid and ericoid) as foreign bodics
1iFig. 1h). Laryngeal cartilaginous
issification may appear irregular and
heterogencous bul they remain
seonfined te their anatomical location

-"Widened retropharyngeal and
trarapharyngeal sofl tissues may
suppest secondary infection

= sAbnormal location of gas such as
sufgical emphysema or - s e

cumomediastinum iz sugpestive of i h of the neck shows rormal ossicanon

:lﬂndun. pu:rﬁiur::l.i:‘ntil-'i.:;bl..:j i Eglliﬁégiﬁ:ﬁ%ﬂwsj whicl may be migtaken for an impacted

T - i din-apague fomeign bedy, The fypical coarse nodular configuration
-Fin patiems with suspected perforation g:;r r?m '?sqsiﬁca-rm% .ﬂﬂﬂ'yil's location ore kay fealwres o avoid

il 3 hollow viscus, one mest not use misdiagnosis.
Eharium in a *swallow” study, Contact

ol barium with the mediastinum or

Feitoncum resulls in o severe

enflzmmatory reaction amd may resull

nn pedentinlly fial mediastinitis’

Pxritonitis. fodinated water soluble

“sonirast should be used in such cases.
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Discussion Casce 1

Impacted foreign body

=

Fig.1e,d Lateral (c) and frontal (d) radiograph of the
neck shows abnormal gas lucencies in subculaneous
soft lissues of pneck (arrows) and wilhin the
relrapharyngeal soft ssue (arrowheads) indicaling
surgicall subcutaneous emphysema, due fo a secondary
peraration in a patien! with impacied foraign body

(1) Radwographs may be helpful in locating an impacted foreign body il clinical
examination is negative in patients with a high index of suspicion clinically.

{(2) Complications such as secondary infectionfabscess formation and perlforation
should be carefully looked for on the radiograph.

406



Discussion Case 2

Acute epiglottitis

Acute epigloititis (Fig. 2a)

Discussion:
= Acute epiglottitis is an acute,
patentially fulminating infection of
the upper airway and commonly occurs
it children between 2 and 6 years of
age (but can also oecur in adulis)
= The most common cousative agen! is
Haemophilus infleenzae type B
= Ilthere 15 high clinical index of
sspicion of acute epigloftitis, every
effort should be made to minimize
patient manipulation as this may
exacerbate the degree of upper airway
obstruction. Therefore a lateral
rdiograph of the neck helps 10 confirm
the diagnosis without having to examine
the epiglottis,
- Further imaging is wsually not necessary
5 prodmpd trcatment is instituted
= Retropharyngeal abscess and
bnymgotracheabronchitis (croup) share
acommon clinical presentation with
acute epaglottitis, Plain radiograph may
h-lllF' bo i Merentinte these conditions:
(1) Retropharynpeal abscess
= Widened retropharyngeal soll
tissues (Fig. 2h)
- Focol gas collection within the
retropharyngeal solt tissues
12} Laryngotracheobronchitis {eroup)
- Marrowing of the subglotiic
sirway (Steeple sign, Fig. 2¢)
= Over-distension of the
hypopharynx
- Normal epiglottis and
retropharyngeal sofl tissues

F13.26 Lateral radiograph of the neck shows
[_'f"'“""'-"-‘ﬂ'ﬂufl'hr.r rétropharyngeal soft lisswes
rows) in & patient with retropharyngeal
;=838 Also note [he normal appearance

:;,'iﬂ{ff‘n'ﬂ-h'ls and aryepigioltic folds in this

,F'E' ¢ Frontal radiograph of the neck and

me o dhorax shows a smooth narowing of

. - Subgiotlic afrway (armaws) - ‘Steepls sign’

[l.‘l-l} 3 child with laryngotracheobronchilis
|E-|_|'n‘|
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Discussion Case 2

Acute epiglottitis

Note:

{1} Aswollen cpigloitis on a lateral neck radiograph in the appropriaie elinieal context confinms the
dispnosis of acute epiglottitns, Further imaging is usually not necessary as prompl treatment is
crucial,

{2y PMain radiographs help to differentiane it from retropharyngeal abscess and
laryngotracheobronchitis (croup) which may clinically mimie acute epiglonitis.
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Discossion Case 3

Retropharyngeal abscess

Retropharyugeal abscess (Fig. 3a)

- A contrast enhanced CT neck was
performed (Fig. 3b) which showed:

- Frominent retropharyngeal sofl lissues

= Large im-cnhancing lesions with
peceodic centre in retropharyngeal soft
tissue consisient with an abscess

Discussion:

Retropharyngeal abscess -

- May originate from dental disense,
pharyngitis, rupture of suppurative
retropharynzcal lymphadenitis,
pencirating trauma (+/- foreign body)
and veriebral ostcomyelitis.
= Plain radiograph findings include:

- widened retropharyngeal space

(non-specific)

- o0t & lateral radiograph the
prevertebral sofl tissues from C1 1o
C344 levels should only be a fow
mm thick. Below this level its
thickness should not exceed 3 of
the AP dinmeter of the
commesponding venchra,

- gas locules (highly suggestive of
abscess formation)

- CT findings:

- Prevertebral retropharyngeal sofl
tisswe swelling

- Oedematous and necrotic tissues
appear hypodense

- Ring enhancement indicates capsular
formation around the abscess

- Gas locules (specific for an obscess)

- Fat sireakinessfsiranding of adjacent
lissues indicate inflammatory  change

- The retropharyngeal space extends
from the skull base down 1o the T4
level. It is therefore essential that the
examination covers this cntire region
for adequate visunlization of the
abscess,

= The role of CT for suspected
retropharyngeal abscess 1s:

(1) Helps to confirm the diagnosis

(2) Delineates the exact extent of
abscess involvement; in paricular,
involvement of parapharyngeal
space and mediastinum which may

alter surgical management (Fig. 3c).

A\ , .

Fig.3b Conlras! enhanced axial CT of the neck shows soft fissue
M.-gl:'kerl.ing and pus collections in retrophanyngeal Space (amows) and
right hypopharynx (arrowheads).

el S

Fig.3e Confrast enhanced axial CT of supanor
puys tracking down from relropharyngeal spaca lo Ihe supamor
madiastinum anteror (o the aortic anch {arrews].

of gas (arrowheads) within the collaclion
of abscess formaltion in the mediastinum.
effusfons fopen armows] hfaterally:
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Discussion Case 3

Retropharyngeal abscess

(3) Exelude underlying predisposing factors such as a forcign body.

(1) Gas locules within widened reiropharyngeal soft tissues on plain radiographs
in the appropriate clinical setting is highly suggestive of retropharyngeal
abscess.

{2} CT is the imaging modality of choice for exact anatomical localization and
extent of the abscess, ;

MO3N 27 AVIH
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Discussbon Case 4

Sinusitis
Chrenic sinusitis (Fig. 4a-c) involving
left maxillary, frontal and ethmoid
SENUSES,

Discussion:

- Acute sinusitis is usually the result of
bacterial superinfection of viral rhinitis
and usually responds 1o antibiotic
treatment, and further investigation
{including imaging) is usually not
required

- Chronic sinusitis is related 1o
obsiruction ol normal mucociliary
drainage pathway of paranasal sinuses,
The accumulation of secretion
predisposes to chronic inflammation
and secondary infection {often caused
by a combination of acrobic and
anacrobic flora)

= Knowledge about the normal
mucociliary drainage pathway is
therelone neccssany:

(1} The middle meatus drains the
frontal, maxillary and anterior
ethmoid sinuses

(2} The sphenocthmaoidal recess drains
the posterior ethmoid and
sphenoid sinuses

- Standard radiographic projections for
paranasal sinuses include:

(1} Frontal view - demonstrates frontal
and ethmoid sinuses

(2) Waters! view - demonstirates
maxillary and lrontal sinuses

(3) Loternl view - demonsirates
sphenoid sinuses (note: maxillary,
ethmoid and fropial sinuses are
overlapped)

- Plain mdiographs are unable o provide
anatomical detail (due 1o overlap of
structures) and delineate the entire
extent af the sinus discase

= CT of the paranasal sinuses is
indicated in the following
CIcumslances;
= when the diagnosis is uncertain
- chronic sinusitis unresponsive 1o

medical therapy

- 1o loak for complications of sinusitis

Fig.4f Cornal non-conlrast CTof paranasal sinuses shows deviation
of nasal seplum lo the fght {arows) and a large concha bufiosa on
the left (arrowheads) — pneumalizatian of middre [wrbinaie.

=

confrast enhanced GT of paranasal sinuses

al b -
Fig.4g Caron e

shows an mfiltrative soff fissue mass in [he &

faFra_ws,l _c&um
m :

ety amowheads ) and lamur exiansion o (e nasal cai The

appearances ans
squamous call

=
m
>
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Discussion Case 4

Sinusitis

- 1o delineate the exact location and
exten of sinus disease, and 1o
identify anatomical variations (e.g.
larze concha bullosa, deviated nasal
septurm (Fig. A1) for surgical
planning

- 10 pravide navigation for
intraoperative guidance

- when malignaney is suspected
(Fig. 4g)

= The goal of Functional Endoscopic

Sinus Surgery (FESS) is 1o establish

patency of the ohatructed drainage

pathway with minimal anmomical

distortion. It may include uncinectomy,

infundibularfostial enlargement,

bulleciomy, ethmardectomy and

sphenoidectomy (Fig. 4h)

- Note:

{1} Uncomplicated cases of
acule sinusitis are
managed medically and
CT is not routinely
indicated.

(2) Imaging (usually
caronal CT) 15 indicated
in chronic sinusitis with
atypical features, or
when complications are
suspected or surgical
intervention is
considered.

R it
Fig.4h Coronal non-contrast CT of paranasal sinuses shows prevous
lefl elhmoidectomy (arrows) and left uncinectomy wilh w:u:rr:-r.'ed
laft infundibutum (armowhead) in a patient with history of functaasl
endoscopic sinus surgery (FESS). Nofe the presence of chronic
sinusitis i right antenor athmaorid and maxillary Sinus {open anonsi
and inlac! aght vacinale process (aslensk).
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Discussion Case 5

Carotid-cavernous fistula

Lefi caratid-cavermeus fistila (Fig. 5a, b)

Digeussion:

= Carotitd-cavermnous fistula is an
abnormal communication between
the cavernous portion of internal
caratid artery and veins of cavermnous
sinus

- I s most commonly post-traumatic in
ornigin and spontancous rupture of an
ancurysm in the cavemous portion of
intemal carotid artery is a less common
Calse

- Patients usually present with pulsating
exophthalmos, chemosis and
conjunciival oedema

- Enlargement of the superior
ophthalmic vein (due to high Now) is
an impartant elwe on CT

= An MR angiogram may allow accurate
depiction of the carotid-cavernous
fistula and abnormal blood flow
within venous sinuses and superior
ophthalmic vein (Fig. S¢. d)

Fig.5c,d ]
the faft suparior ophiitalmic wein
the prasence of hypennlgnse fiow 5ig
(arraws) with a fistula (arrowhead) ansing

portian ol

ol Ti-weighlad MR of orbit shows engorgemeant of
Cheroa {arrow). (d} MR angiogram shows
v signal in the fall Cavernous Simis
frewm the adfacen! Cavemous

f loft internal carolid antery (open amow)
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Discussion Case 5

Carotid-cavernous fistula

- Conventional angiography is usually
not necessary for diagnosis and is
mainly reserved for suspected cases
with equivecal findings on CT/MRI
and for trans-catheter intervention
{Fig. 5e, 1)
- Embolization of the carotid-
cavernous fistula 15 the treaiment of ;
choice for most cases and has a lngh
success rate. Followine a sucvessiul r

procedure the ocular signs resolve in e - .
a week 1o 10 days, :

o N

Nate:

(1) Carotid-cavernous fistula
should be suspected in
patients with pulsating
proptosis and chemosis.

(2) Enlargement of superior
ophthalmie vein and
enlargement of extra-
ocular muscles are clues
to the diagnosis on CT/ .
MRI. p

{3} MR angiogram allows ¥
direct visualization
of the fisiula between
internal carotid artery
and cavermous sinus.

{4) Trans-catheter
embolization is the .
initial treatment of
choice for most cases.

MOIN T AVIH LI
'H'

-
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Fig. Je.f () Digital subtrachion angiogram (lateral projecion of B
anfernal caratic arlery shows eary conlras! opacification of caseinz
sinus (arrawhead) and superor ephithaimic vem (arows). (1
carolid-cavernous fislula is successfully lreated will Efﬂbﬂ'ff-’"'ﬁf'r
with complete gbliteration of the fistula upon deplaymant @
embolizalion coils (arrows).
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Discussion Case &

Parathyroid adenoma

Parathyroid adermoma {in view of the
thmical history and biochemical findings,

Fig. 6a. b)

Discussion:

- The clinical symptoms of primary
byperparathyroidism may be non-
specific, and the disgnosis is based on
biechemical tests showing clevated
serurn caleium and paraihyroid
bormone level.

- A solilary parathyroid adenoma is the
underlying cause in approximaicly
£5%. Less common causes include
multiple adenomas, parathyroid
hyperplasin, parathyroid carcinoma Fig. 6c Transverse grey scals sonogram of the nack shows a

s parathyroid cyst heterageneous echopallemn in & large arowhead shaped parathyroid
adanama (orows) T=lmchea, Cscommon canlid afary.

.
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- Typical ultrasound features of
parathyroid adenoma inelude:
1. Dvoidfround well-defined
h'.}l'l'.l"gi.']".L"l.H]."— hypocchoic nodule
2. Posterior 1o and separated from
thyroid gland
3, Larger lesion may appear
heterogencous in cchopattern
(Fig. 6¢)
4. Calcification is rare
« 3. Hypervascular on power Doppler
ultrasound { Fig. fd)

| jarily
Fig. §d Power Doppler sonogram shows hypervascu
rar?r_;-wﬂeaf.lsj within @ parathyroid adencma (amows)
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Discussion Case 6

Parathyroid adenoma

- SestaMIBI scintigraphy offers both
functional and anatomical delineation
of hyperctive parathyroid glands.

- Abnormal parathyreid glands show
inereased tracer uptake with delayed
washout. If there is a solitary focus of
increased tracer uptake (Fig. 6e),
parathyroid adenoma is the most

T likely diagnosis. Altermatively if there
are multiple *hot spots” or difTuse
uptake in the thyroid arca,
parathyroid hyperplasia should be
suspecied

= CT and MRI may be used for o
detection of parathyroid adenoma 5
and typical features include:

CT (Fig. 66 -

1. S0l tissue nodule posterior tof
closely related (o the thyroid gland

2, Homogeneous enhancement afier
intravenous conirast admanisiration

MO3IN 2 Av3

MRI “'-"E- hg) - Fi'g.ﬂa Planar image m’_spsr_aMI.EII._s'c:fnn’gr.ﬂphy shows a solitary focus
. Sofl tiss dule in ol of increased tracer activity in the rght lower neck (amow)] compade
- 2018 ISSUC nOduic in Close with a hypadunctioning Para!hymnd adenoma (in the appropnale
proximity 1o thyreid gland elinical / biochemical setfing).
2. Intermediate signal on T1WI

Lk

. Hypenntense on T2WI, especially
with fal suppression technigue

4. Homogeneous enhancement alter

i.v, gadolinium
- Which investigation is most suitable

1o detect parathyroid adenoma?

1. Ifexpentise with ultrasound 15
available, then it is the ideal initial
imaging technique as il is casily
available, inexpensive and does
nod wse ionizing radiation or
intravenous contrast. If a
parathyroid adenoma is clearly
demonstrated then the surgeon

may choose 1o proceed to surpery Fig.6f Contrast enhanced CT of the neck shows an enhancing 5ot
directly (as the incidence of a lizsua nedule (arows) closaly relaled lo the lower pole .;.mgmrhj.lmﬂ

k i gland {arrowhead) and eervical cesophagus fopen armow) compahbit
duuble adenoma is guite low, with & parathyroid adenoma (in the appropriate clinical / biocham:cs

4%} without any funher imaging. selling).
However, in many centres

sestahiBl is often used as the

initial imaging technigque as il

demonstrates multiple lesions and

the presence of an adenomi at

unusual sites, However, it involves

radiation and may not be available

in all eemres.
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Discussion Case 6

Parathyroid adenoma

A combrnation of ultrasound and
sestaMIBI is able o identily  almost
all lesions and helps in pre

operative localization of the

adenoma prior Lo minimally

invasive parathyroidectomy.

. In some centres cross-sectional
imaging such as CT/MEI may be
used, However, they are relatively
expensive, involve ionizing
radiation {for CT) and reguire
intravenous contrast injection.

. Rarely venous assays may be done
in identifying difficult lesions where
all other imaging techniques have
faited. However, it is an invasive
technique and is not used as the
initial imaging test,

B

LEL e Fig 8g il a-supprossod T2 votted MR 0G0 O i ot
! iagnosis of primary gland (arrowheads) compaibla with 8 parathyroid adenoma (in the
| hyperparathyroidism is appropriafe clinical / biochemical seting)
based on biochemical
tests. The role of
imaging is mainly for
detection of underlying
: cause,
1(2) Parathyroid adenoma
is the most common
cause of primary
hyperparathyroidism,
1{3) A combination
| ofultrasound and
. sestaMIBI helps 1o
i identify most lesions

and aids in pre-

operative localization
i of an adenoma prior
' to minimally invasive

Surgery.

- = 417
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Discussion Case 7

Acoustic nenwroma

Acoustic menroma (Fig. Ta-c)

Discussion:

- An acoustic neuroma is a benign
encapsulated neoplasm arising from
Schwann cells of the 7*-8* cranial
nerves (more commaonly affecting the
vestibular component of the 8* cranial
nerve) (Fig. 7d)

- Unilateral/asymmetric sensorineural
hearing loss i5 its commonest clinical
presentalion

= Acoustic neuroma is the most common
tumaur in the cerebellopontine angle.
Ohther less common lesions include
meningioma, arachnoid cyst and
epdermeid cyst.

- Somelimes acoustic neuroma may be
purely intracanalicular (without
involvement of CP angle) (Fig. Te)or
in close proximity 1o the 3* cranial
nerve (Fig. 7)

- MRI is the imaging modality of choice
for investigation of paticnts with
unilateral/asymmetric sensorinewral
hearing loss due 1o its excellent
resolution and multiplanar eapability

Fig.7d Axlal T2-weighted MR shows an acouslic neuroma (amows]
occugying fght CF angle wilh infracanalicuiar exlension along the
axpacted course of mght 7/8* nerve complex, Nole the normal laf
™ and 8™ crarval narve on the left (arrowheads),

i a
F.I'g.?d' Axial T2-weighted MR shows homogeneously enhancing
leff acoustic neuroma wilth pure infracanalicular comparant (arrow)l.

Fig.7f Axia! posf-gadolinium T1-weighled MR shows rght 35':"'"5’:;
neuroma (arrow) in the rght CP angle touching the nght & cram®
nenva [arrowheads).
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| Discossion Case 7

Acoustic neuroma

- Tlypical MRI features of acoustic
micuroma include:
L1, Slightly hypointense/isointense on
TIWI
I Slightly hypointense/isointense on
T2Wi
1. Intense hnmugn:ncou; enhancement
#. Heterogeneous enhancementcystic
changes in large wmours (Fig, 7g)
- Bilateral acoustic ncuromas are seen
i patients with Type 11
miewolibromatosis (Fig. Th)

HIO3IN ? AvaH

L"; y h f-weighled MR shows 8
Fig.Tg Axial post-gadolnivm enhanced T
.'a.-%-cqﬂ.fr acoushic newroma with enhancement (arows). Nate the

mass effect on adizcent pens and lefl cerebellar hemisphera,

I vt f a patign] with

] | T1-weightad posi-gadalinium MR o it

:ﬁ}f}?bfuﬁarow :yp?e 2 shows biateral acoustic neuromas (arows)
and left tngeminal nane peuroma (amowheads).
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Discussion Case 7

Acoustic neuroma

- MRI also helps to detect residual
tumour after excision (Fig. 7k, 1)
and lumour recurrence.

e A e BN R T T T T L

! (1) MRI is the imaging

" modality of choice

i for investigation of |
patients with unilateral/
asymmetric sensorineural
; hearing loss.

' (2) On MRI an acoustic

_=' neuroma is typically :
| seen as a homogeneously
enhancing soft tissue
mass in cerebellopontine
angle with/without
extension into internal
acoustic meatus. :'_
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Fig.7ij (i) Axial T1-weighted, (j) axial post-gadolinium T1-#ed!'s
MR shows a small residual tumour in the left internal .5.1.:n::-.l,Jsrrr:rhE pr
with homogeneous enhancement (arrow) in a patient 3 mor
excision of a left acoustic neuroma.



piscussion Case 8

Optic neuritis

Optic neuritis (in view of the clinical
history. Fig. 8a-c)

Discussion:

- Pathologically optic neuritis is
characterized by acute inflammation,
degeneration and demyelination
involving the optic nerve.

- There is high association of optic
neuritis and multiple sclerosis:

1. One-third of patients with multiple
sclerosis have optic nerve neuritis

2. 45-80% of patients develop multiple

sclerosis within 15 years of their first
episode of optic neuritis

- Optic nerve tumour may mimic optic
neuritis clinically and radiologically:

I. Optic nerve glioma (Fig. 8d, ¢)
- more common in children, usually
1* decade of life
- MRI findings include:
- isointense Lo muscle on TIWI
- hyperintense on T2W]
- slight contrast enhancement
2. Optic nerve meningioma (Fig. &)
- more common in middle-aged
females
- MRI findings include:
- extrinsic sofl tissue mass
surrounding optic nerve
- hypointense to fat on TIWI
- hyperintense on T2WI
- homogencous contrast
Ul'll'lilm:g'mm“

. MRI is better than CT for depiction
of orbital lesions due (0 its high
reseolution, Mmultiplanar capability and
jLs nON-IONZing nawre (the eye is a
cadio-Sensitive orpan) )

J'ﬂ i
F.'E;ﬂaa? Axial fat-suppressed T2-
I

= ! (8) axial post-gadolinium
11 fﬂ*”ﬁjfiﬁrﬂ:uﬁﬁ mages of agcm'rd show
gfﬂD{JgEHB{‘.}usr (53U thickening with
no’ .s {arrc:ws;mha”‘.mme”f of both opliZ
ne’™ patient's hie imaging appearances
A ,-nge Suggest bilateral oplic

Neurofibromatosis type 1.

£ Axial

Ffﬂ'fﬂ u'gh!radnsz'gadﬂn'imum fat-suppressed |
71" pgeneoyg, Oforbit shows an eccentric
paﬂ 2 the P Faﬂ?haﬂm’ng soft tissue mass
MO portion of right optic
8 patient i optic nerve



Discussion Case 8§

Optic neuritis

MNote:
{1} MRI is the imaging modality of choice for investigation of patients with
suspected intraorbital lesions such as optic neuritis,

e (2) On MRI smooth thickening of optic nerve with homogeneous enhancement
o should suggest the diagnosis of optic neuritis (in the proper clinical setting).
Ny (3) Iis high association with multiple sclerosis must be borne in mind.

XL

m

o

S

f

=

i

£

i

422



Discussion Case 9
Orbital fracture

Fracture floor of left orbital with inleror
rectus entrapment (Fig. 9a, b)

Discussion:
= Orhital fracture 15 commaonly seen in
patienis with direct blunt injury to
the maxillofzcial area. Blunt trauma
to the orbit results in in-deawing of
the globe causing an abrupt increase
in the intra-orbital pressure, The
qulcome is burst fractures of the
orbital walls, most commonly the
orbital floor and medial orbital wall
{lamina papyracen)
- On plain radiography, orbital
fractures may be difficult to detect
due to overlapping bony structures.
Signs that may help to identify orbital
trauma include:
I. Orbital emphysema (Fig. 9¢, d)
2, Air-fluid leve!l within adjacent
maxillary sinus
3. Soft tissue with a tear-drop
appearance projected over roof of
maxillary sinus
- The exact anatomical extent,
complexity of arbital fractures amd
trauma 1o other structures such as the
lens is better appreciated by CT (Fig.
n.j‘_-?

Fig. 9¢,d (c) Fromtal radiograph of the skull
shows & nm of gas density afong the roof of
n?ﬂ.' q.-’bur {armows) indicating the prasence
of prbital emphysema, Athough there s no
definie fraciure seen on this radiograph,
the presaince of orbilal emphysema raises a
high suspicion of undarlying orbital fracture
commeurcaling wilh .jd_fﬂl;:ynr paranasal
sinusas. The diagnosis s confirmed by an
axial CT scan (d) showing fracture of the
fioor of right arbil {armowhead) and orbital
emphysama (arrows). Nole that the sublie
prasence of air on the plain x-ray may have
baey easily missed.

Fig.9e Axial CT of orbil shows posterior lens
dislocalion wilhin the left globe (arrow). Note
the normal pasilion of the lans wilthin the
anlenar portion of the Aght gioba.

i}
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Discussion Case 9

Orbital fracture

- Orhital contents including eyehall (Fig.

O orbital a1 and extm-ocular muscles
may herniate through the burst
fractures, and entrapment of the extra-
ocular museles resulis in diplopia

{Fig. 9a, g). This may require surgical
intervention to prevent fibrosis and
permanent impaimment. Three-
dimensional reconstructed CT images
provide a pre-operative road-map prior
10 any reconstruction (Fig. 9h).

(1) CT is better than
plain radiography for
detection and delineation
of the extent of orbital
trauma.

(2} Inferior rectus muscle
entrapment must be
excluded if there is any
impairment of extra-
ocular movement.

Fig.8f Coronal non-confrast CT in & palien! with orbital irauma shows
a small, il-defined, deformed leff eyeball {amows) consistent with a
rupured ayeball. Caompare il with the normal opposile ayebal,

Fig.8g Coronal CT of the orbit shows & fracture through the Foor
af the left orbit (arrow). Mota the infaror reclus farrowhead) fs nod
herniated through the fracture. Compare this with Fig. Sa wihich shaws
hermiation of inferior raclus through the fractura

—

A HE
Fig.9h 30D reconstrucled CT image (bone algoritiim) cleardy f-"fF“,m
the fraciure lines (arows) of a tripod fraciure. Tius may helf &

surgeon for pre-cparative planning e
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Questions

Case 1-11

Discussion

Hyaline membrane disease
Necrotizing enterocolitis
Duodenal obstruction
Meconium peritonitis
Tracheo-oesophageal fistula
Choledochal cyst
Hypertrophic pyloric stenosis
Intussusception
Mon-accidental injury
Vesico-ureteric reflux

m. Croup/laryngotracheobronchitis

426 - 436

437 - 439
440 - 441
442 - 443
444
445 - 446
447
448
449 - 451
452 - 453
454 - 455
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A premature newborn baby was admitted 1o the neonatal intensive pgre unit fOr respiratory
distress shorily after birth. Amtenatal history was unremarkable. He was intuboted, afebrile,
fachyprioeic and fachyeardic on gereral examination, There was decreased air-entry in both lings on
ansculiation and no murmur was detecred on examination of the cardiovascular FysTem. fﬂbﬂm’ﬂf}'
!'J'Il-ﬁc'.tfi-g‘ﬂf.l’uus revealed ffjpi-m:gr}- Jl"pj'fure and rhe il-'lrFHL' f."eﬁ CONNE wWas wirhr it normal fi'.l':l'll-f:.
A CAR (Fig. la) was performed as an initial investigarion.

Questions
{1} What radiological abnormality can you see ?
= Diffuse ‘ground-glass' opacities in both lungs
- Bilateral air-bronchogroms
- Obscuration of cardiac and diaphragmatic outlines

(2) What is the dingnoziz 7

Fig.1a Frontal CXR shows 'Husg ga-gs sm bl'h lungs farrows in aly bom neonane,
X a matiraly
represeniing hyaling membrano disease. Note the presence of the endoirachegl il’.l'[;lﬂ'. B
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:ﬁ‘:‘rd?::ﬂﬁif’enmm.re neonate developed progressive abdominal discension d’mr. blood in stgol

FHiphsg “njujc_f oral feeding. He was sepric on gencral exantination, anidd the abdomen was

fﬂbﬂmrm-_p > ‘J_1-!rmr-.ru.-rmr¢:rur en percession. Bowel sonmds were _“-,.,1,\:5;.:.1:.-'1 ?” asculiaiion

TR r'l't..ﬁrg.mmn: .Sfmlt-'f’d raisee whire cell count and C-reactive ;?FG‘“’_'": Wﬂa“' culfyre

ﬂ'ﬁs:‘rfaf,r,t’;fr;;:t D}rgﬂ'?i:f". The provisional diagnosis of necrofizing enterocolilis Was suggested
iz 2a-c) were performed over a fiw days.

Questions
1) w 3 . -z
h 1';1.31 md’mﬂglfﬂi abnormalities can you detect 7
Pllsmnd":d '?"-"‘f"-‘l'-'l loops in the abdomen - represents ileus which affects terminal ileum first
" B Cumatosis intestinalis - pas within bowel wall
- z “bt_“}' appearance of bowel - duee 1o mixture of intramural gas and faceal material
(2) What is the dipgnosis ?

Fig.2a Early changes in NEC. Loops of dialed bowed

are saan in the left side of the abdomen (arows),
indicating ieus. Relative paucily of bowel gas shadows
an the right side of the abdomen is dua o ihe presence
of fuid-Ailad bowsl loops as o resull of faus.

Fig.2b As the disease progresses, dilsied bowel loops
{arrow) are seen all over the sbdomen and sandy foamy
appaarance (amowheads) due [0 prasence of faeces and
intramural gas is noled ovar e mght lowar guadiant of

the abdomen.

Flg.2c Presence of intramural gas (pneumalosis
intestinalis) in the faal bowel loops aver nghl side of ihe
abapmen, causing a bubbly appesrance i iho teminal
ileal foops (amows).




P

s A neonare presented with repeated bile-stained vomiting since the first few hovrs of Hife ’;-'j:'} -"M:E:
3 cxamination showed soft bt distended upper abdomen.  An abdominal radiograpl was F j,_ it )

1 (Fig. Ja}l as an inittal examination followed by a water soluble npper Gf contrase spud? g 36/

Ciestions
(17 What rediological abnormalities are seen on the abdominal radiograph 7
= *Double bubble’ sign due 1o the dilated stomach and the ducdenum
- Mo bowel gas in the rest of the abdomen
. What are the radiological abnormalities on the upper Gl contrast study 7
1= - Bulbous/distended duodenal cap
- Markedlv distended stomach
- Mo passage of contrast into the distal duodenum
(2} What iz the diagnosis 7

Fig.3a Abdominal X-ray of a neanale showing
the ‘double bubble’sign. One of the “bubbles'is
the distended stomach (back arow) whémss
the other ‘bubbie’is the bulbous duodenalcap
{amow). Nole the resl of the abdomen /s gasess.

Fig.3b Upper Gl contrasl study shows
contrast opacification of the grossly distended
starmach (black arrow) and the bu.fbou:i
shaped dugdenal cap (arrow). The resl of
the duodenal foop and small bowel /5 1
opacifiad, indicaling complete cbsiruction &
dundanal atresia. The diagnosis was confit

al surgery.
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s

d 2dmy-old haby boy presented 1o special care baby wmit Jor investigation g_lrﬂ.n’;.-.uurrnm' anfemaraf
’ﬂ‘-fﬂﬁfﬂphfﬂ examinalion .E.rrdmg:; during the 2™ (rimester:  On an anfenaial wlirasound, peritoneal
Jll."ﬁﬂl‘f-ﬁﬂ-rrfacf were seen in the right side of the abdomen, Otherwise the anienatal examitalion
ﬁndm:g: were normal. Physical examination was ynremarkable.  Meconinm was passed on day [,

An abdominal XR (Fig. 4a) was performed.

Cheestions
(1) What radiological abnormalities can you detect on the abdominal X- ray (Fig. 4a) 7
- Amorphous coarse calcifications scanered in the abdomen, particularly on the right side.

Nao dilated bowel loop is found,

(2) Whalis the rdiological digenosis ?

Figi-ta “’lbu'nm:naf X-ray of a nowborn baby aken on day 2 shows amerphous coarse e
% 4 of the abdomen. “’:’i

cOWOT8d iy the abidamen: most of tham are found on the right sida
'l:f-"‘l""frﬂf‘,'g‘" 39&!3 in the rest of the abdomen and thers is no evidence of infestinal obsiruction ™
""'u Camium pamlonifis with calcifcation of the extruded meconiLm, .

w DLW IR
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A full-term newborn baby presented o few howrs after birth with feeding difficuliy ond droaling of
saliva. There were fratures of Down's syadrame an general examination. The rest af the physical
examinaiion and laboratory investigations were unremarkable. Resistance was Selt an trying to
pass a feeding twbe down the stomach and an X-ray (Fig. Sa) was performed after arcempied

fnsertion af feeding wbe

Questions
(1) What mdiological abnormality can you see 7
- Oblong air lugency over upper mediastinum and neck - representing the dilated gas-filled proximal
oesophageal pouch
- Coiling of distal ¢nd of feeding ube within proximal oesophageal pouch
- Presence of bowel gas - indicates the presence of racheo-oesophageal fistula, i.e.
communication berween trachea and distal ocsophagus

(2) Whan is the dingnosis 7

the infant feading fube in the proximal §
mid oesophagus (arows) in the superor
mediastinum and is suggestive of
oasophageal alresia. Air is presenl ia
the bowel loops (armowheads) indicating
there is irachec-oasaphageal fistula wally
cesophageal alresia.
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Fig.5a Pisin radiograph shows coilingof



Questions

I'frm'imrfl right and left hepatic ducts.
- Sludge in the common duct.

(2} What i= the diagnosis 7

A Pvear- ,

Fm:r::';rt:::':i;:{'::“ll.l.'r{fi{.u j::l'.irf:lf'l'l.' r.:-j' recii .r'r.*lrr.f abdaominal pain associaned wirk

7 Fafpab;f. FHU_?T lrc:u [ 1] 4.'J.a'¢’l;lﬁl r."n'.r..l Eaf e 1.!.I"- skin and tegecolowr nrine, _P_F.-_| siodnl q'.'l-'i'J"l‘ll_|l P

mmﬂrm’ u‘lhn‘:x;rrf_:ﬁfrr TR OIhe .H_{HH .'.'fl'l'!rh:.'." r;]':r.'f.f.r'urr.' uf the .:.'.".lf.l'c.l.l.lh'.l.l_ arred _Il'”,l.ljrul'h‘ e
ve jaundice and a USG examinarion af the aobdomen ¢Fig. #a, &

el and pruris
iy Shovwed
Blaod tess

Witk performed

wiich
L2 "-Y?-ifaﬂ'uuwfh_r MR cholangiopancreaticography (iMRCP) (Fig. 6o,

1) Wh olog iti
(f) 4 ﬂt_;‘“ﬂ the radiological abnormalitics shown on LiSG abdomen 7
= Fusg - i
orm segmenial dilatation of the common bile duct, moderate dilatation of the

""':L"" are the abnormalities shown on the MRCP 7

= ; ¢ reformatied image of the biliary tract shows the markedly dilated fusiform common
et and the moderately dilated right and teft hepatie ducts.
The cystic duet and gall bladder are also distended and toruous,

6a Transverse sonogram of iver shawing modsralaly
The cysic
xial

Fig.
dileted right and lafl hapatic ducls (amows].
structure af the confiuence (black arrow) is the a

seciion of the markedly dialed common duct

Flg.6b Obligue longifudinal sonograim of the fght upper
quﬂdrﬂnin”hﬂﬂbdamd'ﬂmkfng!ﬂefusffm_segmenmf
dilatation of the common duct (armows) with echoes
suggestive of siudge (amowheads) withil.

ng:; MRFE—F ‘.r?refmrnmmmd vigw of - ihgh -
projachion [MIP) o the biliary lract shows ey
szﬂirurm dilatation of the common duct (8mows). The
right and laft hepatic ducls ar afso difated (BTONASAds).
Note in ihis patiant the cpstic duct {nﬂﬂﬂ. arraw) is
dilated and tortuous, and gall bladdar (aS‘enisk) is aiso
significaritly distended. The pancreatic duel 15 tomnal i
calibre {open arowheads)

s



and an wlirasound examination was repeated (Fig, 7ed).

(Juestions

(1) What imaging abnormalitics can you detect 7
Plain radiograph
- Distended stomach with a paucity of gas in the bowel
Liltrasound

1. Exaggerated gastric penistalsis on real lime examination
. Elongated and thick-walled pylorus

Lad Pl

ulirasound

(2) What 15 the diagnosis 7

A d-week-old boy presented with repeated non-bilious praojectile vomiting within 30 minufes
afrer aral ff‘idj:j'g_ Physical examination showed a disrended fp;'gn,iu':'rfm with visible
.I’;l“"‘-"”m's' A ~4 em palpable mass was detected in the epigastrium. Laboratory investigations revealed
hypochloraemic metabolic alkalosis and hypokalaemia. The provisional diagnosis af
hlillr;frjn:pﬁfc p_i'.fr.u'jf stenosis was made and a plain X-ray and an wlirasound abdomen were
performed (Fig. 7a. plain X-ray, Figs. 7b, ¢ and d). The stomach was then distended with water

- Longitudinal (Fig. 7b) and transverse (Fig. 7¢) sonogram through the pylorus in this patient showed

. Increased muscle thickness - the hypoechoie layer on transverse scan represents the pyloric
muscle which measures 5 mm (normal - <2 mm, >4 mm - diagnostic, 2-4 mm - equivocal)
4, Delayed fluid emptying into ducdenum (Fig. 7d) which is better evaluated on real time
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Fig.7a Markedly
distended stomach
{amow) with paucity of
boweal gas shadows in tha
rast of tha bowal.

Fig.7b US of the pylonc
region, Longitudinal view
of the pylorus showing
the elongalad pylomus
{arrows), with thickenad
muscle.

Fig.7c Transvarse vaw
of the pylorus (amow)
showing the significant
mural thickening &
pyloric canal ‘famgal sign’
(fmage courtasy of Dr
C.M. Chu, Deparimant
of Diagnostic Radiology
and Organ Imaging, The
Chinase University of
Hong Kong)-

Fig.7d Litrasoung affer
walar ingeslion with

the antrum (3steqsk)
distended (Walsr js seen
as low [8V8! BChops).
Longitudinal Vig,, of
the thicke@N8d o nriz
{amwnﬂﬂﬂ'-ﬂ.



i : 7 : aarind and vopsirin
il presented with a one day hizrory of severe colicky :.'."Jffm'""”ﬂ’l f ot
x il HEEEr abdomen,

¥etre detecy r;eﬁjl bloady 3.-.r-:.:-<a-|’ i J”_”“Td on rectal examineation. No """-H.J_. onal diagnasis g
; ea. Laboratory investigations were essentially normal. A provis! ECIlsiof)
MsnSCeption was suggested and an ultrasound abdomen was performed for Surther evalwation

(HFig. fa-e),

i Lyear-ald &

(Wuestions
i1} What sonographic abnormalities can vou identify ?
-Mass in right upper quadrant of abdomen showing *doughnut’ appearance on (FANSVENs:
= multiple concentric rings of alternating hypocehoic and hyperechoic layers, representing the
echogenic mucosa, submucosa and hypoechoie muscularis propria in the intussu SCCpLint:
- "pseudo kidney sign’ on longitudinal grey scale sonogram
- Colour Doppler study showing floor signal in the mesenteric vessels
- Dilated small bowel loops due to intestinal obstruction

(2} What is the dingnosis 7

SVErse images

a Sea e e LY M. & atir —_— y
e g . :
Fig.8a Transverse sonogram shows a mass lesion in the right upperquadrant of the mﬁm
)} and hyperechoic (amowheads) layers with 8 hypoechoic contre. . THS .
{armows) betwean layers of th lason

Fig.8b Trans ; of flow signal Lryatuer signal witha
: VINES sonogram with colour Doppler shows (he presence oF I of fow withat
:ie reprasent tha fow in the mesentsric vessels within the intussusception ﬂ‘; m-ﬁa}rm be associated wih
bo mﬂr,mpﬁon complates well with decroased successful reduction rate and IS
Echagmia,
of the fasion. Note the
m&‘ Longitudinal sonogram of the fntussusceplion showing tha Wfﬂw By tfve ouar layer
as SSuscantum ( oullingd by the amowheads) telescopes’inia the ﬂ!”m% ST R
Outined by the arows. Note ife simiarty lo the grey scale appaarance b , ;

Hﬂ-a‘dtun' T WW’ s (e :

gitudinal sonogram of intussusception complex on coid aoves) supplying e bowe! that has
slon, " Note the presence of the flow signal within the masentenc vossols | T

Scoped info the inlussuscipien, s o
: el found 8Ssociatod wih e ritsssuscepton

8e Sonogram showing two adiacent loops of dilated and fuid-fled Sma¥ XUE U iging the valailig connivenes (arow)
%WMMMIMJSHmm.hdm:nan&dmtﬂmﬂfapenﬂm'ﬂ“mm i R




A d-year-old baby was hrought to the caswalty department with decreased conscions leve) R
n*ju’an‘u' Vartiling, The parents denied any recemi hisiory of head injury. Physical eXamingion
showed a lethargic bapy with muiriple skin bruises of varying ages all over the body, Stuggich
pupil responses ta lighy and retinal haemorrhage were alse found on fundoscopic c-_mmm,_-,;mn_
Laboratory investigarians revealed normal cloing prafile and platelet cownt. In view of the
nenrofogicel sighs, o CT brain (Fig. %0, b was pecformed for further assessnnen,

Questions
(1) What radiclogical abnormality can you sce on the non-contrast enhanced axial CT scan of
the brain (brain window and bone window) 7
= Acute right frontal subdural and interhemisphenic haematoma - due 1o shearing force from shaking
the baby resulting in rapiure of small vesscls crossing subdural spaces
- Non-depressed fracture of left parictal bone with no associated intrecrantal or scalp hasmatoma
(2) Wit is the dingnosis 7

Fig.9a Non-contras! axial GT brain shows acule right Fig.2b Bone window of CT brain shows a nen-gdepressed
frontal subdural haemorrhage (black arrow). There fracture in the left pariatal bone (armow). This is an ol
is inferhemispheric subdural hasmorhage along the fraciure as there Is no associated intracranial or scap
posterior aspect of falx farmow), haemaioma.
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A 2-year-old girl presented with vecurrent episodes of urinary fract fiefection. Her blood pressine was
within normal {imit for age and physical examination was unremarkable. Previous wrine culture grew E.
coli. 4 micturating {.'_‘l:Fn'ﬂin'ﬂ'.’.'.l'fr.l'r}gr'm.-r (CLD (Fig. i) |.|..:;l.'p._".l:llru.rr.l.'urflfu.l'_,I‘F.-rr.l'u-r (AETESS T,

‘ (Jecstions

- Dilated and toruous ureters on both sides
- Dilatation of renal pelvis and elubbing of renal calyees

(1) What radiological abnormalitics con you detect on the micturating cystourethrogram
- Abnormal contrast opacification of both ureters and pelvicalyceal systems - normally contrast
i1 should only be found within the urinary bladder with no opacification of the upper urinary tract

i (2} What is the diagnosiz ?

Fig. 10a Micfuraling
cyslounatirogram,
image oblained during
the voiding phass,
showing bwateral grade
V wesicourefenc reffux
with bilaheral marked
difgtation of the
pelvicalyceal sysiems
{arrow], and biateral
diialend torfuous

and eclalic welars
(arrowiiead].
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A 3-_|'r_‘ur-u.fd' Bov Presenied with fever, aned a ‘brassy ' congh for 3 davs. On phyesical Cxamngric
e e ;“.,pr-mmr,\' siridor  Laberatory examinaiion was essenfially normial. 0 frontal viey cpos’
mﬂ'.":.-g,-nph s PUEforined {Fig. Ha. arragnificd view af the rrachea, Fig. 1),

Questions
{1} Whay radinlegical abnormalities can you see ?
- The characlenslic “steeple sign” of the subglottic trachea with loss of the normal shoulders.

(2} Wha is ihe disgnogis 2

Fig. 11a,b A frontal chest X.ray and
ragnified wiew of the frachea of a 2-year-

oy presenting with acute siridor. Nele the
characleristic subglotic inverfed v ‘steeple
sign with foss of tha rormal shouldaers (amow).

CXR also helps lo exclude foreign body
inhalalion s & cause of acule shidar,
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Discussion Case 1

Hyaline membrane disease

Respiratory distress sypndropre (Hyaline
membrane disease, Fig. 1a, b)

Diseussion:

- Respirmatory distress syndrome is an
important cause of neonatal
respiratory distress in a premature
rewhbomn haby.

- The underlying cause is lack of
surfactant in premature lungs.

-In neonates with respimatory disiress,
olbwer potential causes inclisde
diaphragmatic hemia (Fig. 15b)
meconium aspiration syndrome
{Fig. le), transient tachypnoeic of
mewbom (Fig. 1d, ¢). neconatal
pacumonia and cardiac disorders.

ig. shows muiliphe focules of airin the left hemithorax against
:J:rgo.ifftrg:’uﬁ background. There is mediastinal shift fo the right ﬂ-::::
o gas is seen in the upper abdomen. This was subSEﬂ‘MEﬂﬂ]-"PTPﬂr
la be dlaphragmatic hemiation of bowel (image courfesy o !

Siman Le, Departmen! of Diagnostic Radiology and Organ Imaging,

The Chinase University of Hong Kong).

J ...- '. s ._. [ = D =
i hy oir space cpacificalion and 8ir bronchogram d
:;ga.;cm E?';cpgﬁﬁfhr and faft lowar zone (amows). in a neanala

with meconiim aspiration Syndnome.
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Discussion Case 1

Hyaline membrane disease

G - Ventilator-related complications
such as pnewmothorax (Fig. 11},
preumomediastinum (Fig. 11),
pulmonary interstitial emphysema
EECC| (Fig. 1g) and pneumopericardium
e 4 (Fig. 1h)can be fatal. CXR helps in
e carlv detection of these complications.

- Fig.1d CXR 3 hours after birth shows mild
‘= hypernfation of both lungs with perhilar
intershitial markings (amows), ca.'ﬂl'ﬂma%'_afr
b and fMuid in the transverse fisswvra. The
et i gmalic sithoueita iz ingisfinct on both
_ es suggesiive of small pleural effusian.

Fig.1e CXR 30 hours after birth shows
=" both lungs (arrows) are clear and wall
o expanded. A combination of fealures in
™ Fig. 1d and e sugges! lransient lachypnoes
; of ndwbarm.

Fig.1f CXR showing righi-sided
pneumothorax (arrow) with cl:hnxlsrr'nsg
pneumomediasiinum complicaling RO
Nede the thymus (amowheads) is auliingd by
the preumomediastinum. The “angel’s wings®
appasrance.
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Discussion Case 1

Hyaline membrane disease

0w
1

it (1) Respiratory distress

H in premature newborn

baby raises the suspicion

it of respiratory distress

. syndrome.

1(2) Diffuse ground-glass

Il opacification of both

H lungs are typical CXR

i findings, _

11(3) CXR helps in early i o e T
detection of ventilator- s Bl ;L.;",;?:éf""‘r'n'.!-’;;'_;“a’?ﬂ.’-fﬁw"a’f ﬂﬁéi’f;?

related complications interstiial shadows prosent, consistent with pulmanary infersiiial

omphysema farmow]
such as pneumothorax
and pneumomediastinum.

xlensiva air lucency famows) aound
3 preumopencaniim i5 S4en Mot
hyaling membrane disease bifaterally.

F.l'g-;u. 1h Prneumopericardivm. E
the cardiac border represant:
the lung changes suggestive a
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Discussion Case 2

Necrotizing enterocolitis

Neeratizing enterocolitis (Fig. 2a-c).

Discussion:

- Meerotizing enterocalitis 15 the most
common Gl emergency ina
PICMALTe neonate.

- The exact actiology 15 unknown and
is believed to be related 1o perinatal
stress or infection.

= Other radiological findings of
necrotizing enterocolitis not scen
in this neonate include:
|. Preumoperitoneuin

- indicates bowel perforation
2. Ponal venous gas (Fig. 2d)
- due 1o dissection of intramural
gas inlo mesenieric venous syslem.

- Detection of pneumoperitoncum is
important as bowel perforation
NECEssAles UTgent sUrgery.

Plain abdominal radiographic
findings of pneumoperitoneum inelude:
1. Rigler's sign
- bowel wall puthined by
intraluminal and free peritoneal
gas (see images in Gl system,
pheumoperitoneum)
2, Qutline of falciform ligament in
medial RUQ (Fig. 2e)

Filg.2d Abdominal X-ray showing dilaled loops of bowel, Canefutly nols
the presence of branching lucencios overdying the lver soft tissue. This
represents gas in the portal venous sysfem (image courtesy of Or
Stman La, Departmant of Diagnostic Radiology and Organ imaging,
The Chinase Universilty of Hong Kong).

Fig.2e Abdominal X-ray showing pneumoperitonaum. Nofe (b
falcifarm higamen! {arrows) is oullined by air.




Discussion Case 2

Necrotizing enterocolitis

1. *Football® sign
- large pneumoperitencum
outlining the entire abdominal
cavily [I-11;, 20N

- Apart from a supine AXR,
cross-table lateral view or lefi-side-
down decubitus view may help 1o
confirm the presence of free peritoneal
gas (Fig. 2g)

- Contrast study is not necessary lor
diagnosis. It may be helpful at o
later stage (allter several weeks) lor
detection of complications such as
eolonic siricture,

{ Note:
{ (1) Abdominal distension
i and blood in stool in
{ a4 premature neonate
raise the suspicion of

fning the
Fig.2f Abdominal X-ray shows a large lucancy aulliniag I
Errsr'-'m abdominal cavity farrows) = football sign suggesiing
Fo Tyl T o g tata bl el i LR o

| necrotizing enterocolitis.
| (2) Diagnosis often relies on
! radiological findings on
| an abdominal radiograph.
! (3) Dilated bowel loops with
t pneumatosis intestinalis
| are typical findings on
1 * .
i abdominal radiograph.
L
r/ = *
' 5 L -
R F i} van shows the prasencs
; ross fabie faferal view of the abdomean s
gjgirgg r'a:?.'rranon'runam gas (armows) in the non-dependent part of the
abdoman.
———
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Discussion Case 3

Duodenal obstruction

Duodenal ohstruction, due 1o duodenal
atresia {confirmed al surgery Fig. 3a, b)

Discussion:

1. Duedenal obstruction is a relatively
common form of intestinal
obstruction in newbom and 15 due
10 eXUrinSEC Or InLrnsic ciuses,

- Imirinsic couses include: duodenal
alresia or sienosis, presence of
web, or diaphragm, midgut
volvulus {Fig. 3¢, d)

- Extrinsie causes include: annular
pancreas, peritoneal bands such as
Ladd’s band, and duodenal
duplication

Fig.dc Abdominal radiograph shows the stemach and the proimal
duodanwm (arow) are disfended with gas. Note the relalive paucily
of gas in the abdomen (amowheads) disfal lo the duodenum.

a. MTT.TEETNE S5
Fig.3d Obligue view of a waler-soluble contrast meal and irﬂllgn".lj
throwgh shows a ‘corkscrew appoarance’ [arrow) of the &S
duodenum and proximal jejunurn, Nole the markedly dislendiad stomd
(Black arrawhead) and proximal duadenum (open arow)].




Discussion Case 3

Duodenal obstruction

2. Dupdenal atresia and stenosis ane
more commeon in trisomy 21, and
are also associated with other Gl
and bile iract anomalies. They are
#lso o pant ol the syndromal
mani fiestation including VATER
(ventebral defects, imperforate anus,
tracheo-oesophageal fistula,
radial and renal dysplasia), and

VACTERAL { vernichral anomalies, ,
anal atresia, cardiac anomalies, vl
tracheo-oesphageal fistula, renal -
anomalies and limb anomalies) -::"_
syndromes (Fig. 3e) -_;
3. Abdominal X-ray is usually —
diagnostic. Upper GI contrast study 2

helps to confirm the diagnosis of
duodenal obstruction and 1o
demonstrate other associated GI
anomalies if incomplete obstruction s
present.

Note :

(1) Double bubble sign is v, . e
i : setive af i in X- h buiterfly vartebra (arrowtiead], radia
highly suggestive of - Figas, Flan Xiof S e e e
duodenal obstruction. the uppar cesophagus and a gasless abdomen) am': rh:rg:nﬂ:;:rg
- Sl of ribs fimage courtesy of Dr Simon Lo, Deparment of thag
(2) Duodenal obstruction is a Radliclogy and Orman imaging, Tha Chinesa University of Hong Kong),
relatively common form of
intestinal obstruction in
the newbomn.
(3) Look for commonly
associated syndromes
and Gl anomalies.




Discussion Case 4

Meconium peritonitis

Sealed off meconivm peritonitis witl
i ntere perfraction and caleified
mecominm in peritoncal cavig:

{Fig. 4a)

Discussion:

- Meconium peritonitis usually resulis
from intrauterine gastrointestingl
obstruction. Usually it is sterile and
sealed oft in wiero and the meconium
extruded becomes caleified. The
caleified meconium is usually fownd
on postnatal abdominal X-ray lor
follow-up of abirormal antenatal USG
findings or as incidental finding during
examination for other clinical
symploms. Some infanis may present
with swellings or masses in the serotum
due lo passage ol mecomium through ihe
patent processus vaginalis,

- Most of the calcifications resulting from
meconium peritonilis nol associated
with intestinal obstruction usually
resolve pradually. Further investigation
15 nod necessary unless symploms of
gastrointestinal obstruction present,

- Rarely if the meconium peritonitis
persists, panticularly in the presence
of intestinal obstruction, bacierial
infection may s¢t in with
complicaling preumoperiionecum
(Fig. 4b),

Mote :

Fig.4b Abdominal X-ray of another newbarn baby showing
prieumopenionevm with foolbal sign'farrows). The middle umbilical
Tigamand in the palvis (arrowhead) 1z outlined by air — urachal sign

lusters of coarse calcification ara seen in nght side of abdomean (ope
arraw), These are dud o meconiem portaniis

(1) In-utero gastrointestinal perforation may result in meconium peritonitis and
calcification of the extruded meconium.

{2) The condition is usually self-limiting and the calcifications may eventually
resolve on follow-up abdominal X-ray.

(3) Rarely, the meconium peritonitis persists and is complicated by
pneumoperitoneum particularly in the presence of underlying intestinal

obstruction.
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Discussion Case 5
Tracheo-oesophageal fistula

esophageal atresia with a tracheo-

oesaplrageal fistula (Fig. Sa)

« A repeal chest X-ray alter placing
12 m] of barium into proximal
oesophagus may be perfonmed (o
assess the level of atresia

Discussion:

- Oesophageal atresia is due to
mngcnil:ll fatlure of recanalization
af the oesophagus. In majority (80-
£5%) of cases, oesophageal atresia is
associated with tracheo-oesophageal
fistula to the distal oesophagus.
Therefore bowel gas can be
demonstrated in most of these
patienis.

= The exact site of the irmcheo-
oesophageal fistula is demonstrated
bv water-soluble contrast study of
the oesophagus (Fig. 5b, ¢)

= Other less common types inelude
alresia without fstula and atresin
with fistula 1o proximal ocsophagus Fig. 58 Sagitial reforma ned CT claarty delingales frﬂmmmm

] S B - irachea, E=pesophagus (Image courfesy of Dr
These Lypes will not show bowel gas ':?-.‘:i:#;l T?Ju{;;?.'a;";;? .:.l;'li',.‘;.:_‘rgnasfl'l: RE%'N"-’Q'}' and Organ imaging.

-

within the abdomen The Chiness Universily of Hong I"EIS-"-Q,:'.

- Deteetion of ocsophagenl atresia is
important a8 carly surgery is
RECessary.

- Other radislogical findings ol
oesophagenl atresia not scen in this
patient include:

I. Tracheal compression by the
dilated oesophagenl pouch.
1. Parchy pulmonary infiltrates
- due 1o n;|1g;.;|||."|;! |.'['|551|,:4,|-.;_~u ol
aspiration.

face ndered 3D CT shows [he frachoo-0esophagas)
it ;as;:'aﬂ?ﬁ& E!fﬂ““&EW Rixfiokogy
Image counasy B
B @vgan imaging, The Chiness of Hong Korg)
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Discussion Case 5

Tracheo-oesophageal fistula

Mote :

(1) Oesophageal atresia should be suspected in a newborn baby with feeding
problems and repeated episodes of aspiration.

{2) Dilated upper oesophageal pouch and coiling of feeding tube within are typical
radiological features.

(3) Detection of bowel gas indicates the presence of tracheo-ocsophageal fistula
communicating with distal oesophagus.




Discussion Case 6

Choledochal cyst

Choledochal cyst (Fig. 6a-c)

Mscussion:

L. Ttis the most common congenital
bile duct lesion. Most (80 %) are
dingnosed in childhood,

2, USG is usually diagnostic with
MRCP (Fig. 6d) being complementary
to the USG cxamination,

3. Choledochal cyst is associated with
choledocholithiasis, recurrent
cholangitis and pancreatitis. It is also
associated with malignant
transformation intao
'.‘hul:lngrncurcinmnu and carcinoma
of the gall bladder. Biliary cirrhosis
and portal hypertension are chronic
changes,

' Not =

Fig.6d Fat-suppressed T2W axial image of abdomen acquined during
ME.’CP crmmufrlgr.-:]rr af the fevel of the gall bladder shows marked
ditatation of the commaon bile ducl (open amow) consistent wﬁ:
choledochal cysl. MNate the normal sized gall bladder (arow] wi

sludge (arrowheads) in iis dependent par.

(1) Most common congenital bile duct lesion. _
(2) Cause of recurrent pancreatitis and cholangitis in paediatric patients.
(3) Associated with malignant transformation into cholangiocarcinoma and

carcinoma ol gall bladder.
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Discussion Case 7

Hypertrophic pyloric stenosis

H:rpoﬂmpﬂrr‘{' prieric sterosis (Fig, Ta-d),
What altemative investigation would you
sugeest il USG s nol available 7

= Barum meal examination

Discussion:
= Hypertrophic pyloric stenosis should
he considered in an infamt of 4-8 wecks
ol age (especially boys) who presem
with failure to thrive and projectile
non-bilious vomiting.
= Ulirasound is the prefemed imaging
modality of choice.
- Barium meal was the method of
investigation in the past but is seldom
used now, The typical mdiological signs
(Fig. Te) are
1. *String sign” - represents harium
within a narrowed elongaied
pyloric canal (white arvow)

2. "Shoulder sign” - represents
indentation of gastric antrum by
hyperirophic pylorus (black Fig.Te Oblique radiographic view of the anlrum and pylorus oblained

arrowheads) during a barium meal shows (he (ypical radiolegical findings of

: R T hypevirophic pylonc slencsis. The indenfalion of the gasirc aninam
3. "Mushroom sign” or ‘Kirklin sign by the r;;;nmmpmc pylorus is indicaled by the black amrowheads

- represents indentation of base F ‘showlder sign’. Tho narmmmjil pylorde canal is oullingd by tariam
- . = : arrow) - ‘sinng sfgn’. Nole the indemtaltion by the hyperrophic
of duodenal bulb (black arrows), pylorus at the base of the duodenal bulb -mushroom Sign’ {black
arrows).
Note ;

(1) Non-bilious projectile vomiting in a 4-8-week-old boy raises the suspicion ol
hypertrophic pyloric stenosis.

{2) Ulrasound abdomen is the imaging modality of choice.

{3) Increased muscle thickness in an elongated and thickened pylorus is
characteristic.
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Discussion Case §
Intussusception

Tntussuscepiion (Fig. 8a-¢)

Anair enema with pneumatic reduction

(Fig. 83f-h) was performed after the

diagnosis.

- Radiographic images done during
preumatic reduction:

(a) At the beginning of the pneumatic
reduction, the tip ol the
intussceptum is outlined by air
{eresent sign) at the proximal
transverse colon (arrows) (Fig. 86
The intussusceptum is
progressively being pushed
retrogradely down the ascending
colon and caecum (Fig. 8g) by the
column of air introduced rectally
The réduction is achieved when
gush ol air into small bowel is
demonstrated on real time
NMuoroscopic sereening. which
indicates successful reduction
(Fig. Bh)

Post-procedure abdominal X-ray

should also be performed o

exclude possible complication

such as pﬂl."lll'l'll."l|3".2i'i1l'.i|'li.‘l||'|'|

- Caution should be taken not 1o allow
pRsumatic pressure (o exceed
120mmHg, 1o minimize the risk of
bowel perforation

(b

=
Lol

{d

-

Flg.8f Abdominal X-ray parformed during
the initial phose of pneumalic reduction
of intussusceplion. The intussusceplion
i3 found at the righl upper quadrant of the
abdomen with the (ntussuscaplum being
Outlined by air (armows), the cresent sign.

Fig.8g Abdominal radiograph taken during
fivorazeopic giidad pnaumatic reduchion
of infussusception. Mote the progressive
reduction of the inlussusception with the
infussusceplum being moved by the alr
column unti if reaches the leocaecal junclion
(@rraws). Further and final reduction is
achipved when air is seen reffuxing ime
the tarminal Heum.




Discussion Casc 8

Intussusception

Discussion:

- Majority of patients with
imussusceplion are between 3 months
and 2 wears of age. 1t is the most
common cause of intestinal obstruction
in children younger than 2 vears of age

- It develops when a proximal pan of
the bowel (intussusceptum]) lelescopes
into the distal part {intussuscipicn),
which is usually close 10 the ileocaecal
Junction, resuliing in venous congesiion
and subsequent inlestinal ohstruction

- Usually no identifiable lead point can be

found in most of the patients under

the ape of 2. Il age of presentalion 1%

atypical, careful search for a

pathological lead point (such as

Meckel’s diverticulum) is warranted

There are different types of

intussusception: small bowel

intussusception (ileo-ileal), ileocolic
and ileo-ileocolic types. lleo-ileocolic
and ilescalic types are more COMMOoN
and ileocolic type accounts for 5% of
all cases of intussusception,

Without appropriote and prompt

treatment, iInlussusceplion may result

in bowel ischacmia, perforation,
peritonitis or even death.

Abdominal X-ray will show a mass in "

the nght upper quadrant of the abdomen !;fg}ﬂfgoPnsf-ﬁdu:Han m‘.:dgn:.l;rgf X-ﬂ'.-lj.." shows air ,-.q'l rhelp.'urﬂl:;:::

which is somelimes associated wnh. ;f:ﬁlmﬂrgr}'ﬂwfﬁ arrow ) ane there is no mass at the ileccs

small bowel dilatation and pasless distal

large bowel.

LiSG 15 the ideal initial investigation

to conlirm the presence of

intussusceplion.

Image guided reducuon, which may be

preumatic, barium or hydrosiatic, is a

safe method of non-surgical treatment,
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Discussion Case B
Intussusception

- | Major complication of failed reduction is perforation of the bowel with spillage of the reducing
sagent into the peritoncal cavity, i.e. pocumoperitoncum and rarely fension preemoperitoneum in
! preumatic reduetion: hydroperitoneum in hydrostatic reduction or peritomeal spilfage and stmning
by barium in barium enema reduction
= Contraindications (or atiempted non-surgical reduction inelude elinical evidence of dehwdration., shock,
peritonitis or pneumoperitoncum
- Pneumatic reduction under Ruoroscopic guidance is one of the most common methods of
non-surgical reatment, which has a high success rate and minimal complications.
- - Preliminary abdominal X-ray is done before pucumatic reduction to exclude pre-cxisting
preumoperitoncum, which s a complication of intussuseeption and 15 a contraindicanon lor
atlempling pneumatic reduction.
== Compared with barium enema reduction, preumatic reduction is clean and nequires less radintion exposure,
- Hydrostatic reduction has the sl vamtage of being non-radiating but may be massier during the
procedure and requires o greater degree of expertise.

(1) Severe colicky abdominal pain, ‘red currant jelly” bloody stool and abdominal
mass in the appropriate age group raise the suspicion of intussusception.
(2) Ultrasound is the im: wging modality of choice.

; (3) Pneumatic reduction is the preferred method of treatment.
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Discussion Case 9

Non-accidental injury

MNon-accidental infury (Fig. 9a-b)

Further imaging investigations help for

delincation of extent of injury. These

include

- Skeletal survey to deteet skeletal
injury

- Chest X-ray of this child (Fig. 9c)
shows acromial fracture, bilateral
posierior rib lractures and spiral
fracture of right proximal humerss

Discussion:
- Mon-accidemal injury should be
considered in children with a

suspicous chinical history and v ; =
T e L Fig.8c A chest X-ray of this child shows multiple fraciures of
cormoborating examination findings different ages. There is a fracture of the night acromion {armwhead).
- Intracranial injury {Fig. 9d), though Displaced spiral fraciure of proximal ight humernus fopen arrowhead],
il - s multiple and bilateral nb fraciuras al the lateral aspecls of mulliphe
not the most commeon form of injury, ribs (arrows), same wilh callous formalion are also seen

is an important injury 1o detect because
it may be potentially life-threatening

- Another CT finding of non-accidental
injury is cerebral oedema (Fig. 9¢) due
1o strangulation

- Bkeletal rauma is the most commonly
seen injury in non-accidental injury.
The presence of multple fractures with
Varymg ages 18 charaetleristic

= Certain types of fractures are more
sugpestive of non-accidental origin
rather than accidental. Examples include
aeromial fracture, melaphyseal fraclure,
bilateral posterior rib fractures and
spiral fracture of proximal humerus,

Fig.2d Lateral skull X-ray of ancther child with suspecied non-
accidental injury shows radigiucent Itne represaniing a non-depressad
shull fracture in the righ! paratal bone farrow).
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Discussion Case 9

Non-accidental injury

i

J'r.E MNote :

il (1) Diagnosis of non-

i accidental injury relies
il

on a high index of
chinical suspicion
(atypical history) and
physical examination
findings.

{2) Interhemispheric,
subdural haemorrhage is
a specific finding on CT
brain.

(3) Metaphyseal fractures
and posterior rib
fractures are more likely
ol non-accidental origin,

e it

i

Fig.%e Non-contras! axial CT brain in @ comatose chitd with suspecied
history of non-accidental inuny. Difuse hypodansily in bom carabval
hemispheres {arrows) with elffacement of the suical spaces arg
indicative of gengralized corebral cedema.  The cause of bilateral
cavebral cedema is stranguiation. Thare is relalive spaning of the
bhasal ganglia snd corebalum.




Discussion Case 10

Vesico-ureteric reflux

Bilareral grade V vesico-ureferic
refiuy, cousing repeated UTY (Fig. 10a)
Discussion:

- In children with repeated episodes of
UTI, underlying predisposing factors
have to be excluded. These include
vesico-ureteric reflux, posterior urethral
valve (in boys) and congenital urinary
tract anomaly (such as duplex kidneys)
(Fig. 10b)

= MCU iz one of the imaging modalitics
of choice for the detection of underlying
predisposing factars.

= MCU should be performed several
weeks afler acute infective episode
has subsided, 1o prevent acule
exacerbation of the infection.

= Vesico-urctenic reflux is calcgorized
it different grades according Lo
the level and degree of dilatation of
upper urinary tract (Fig. 10a, ¢}

- Grade |
- Reflux into the distal urcter only
- Grade I
- Reeflu reaching the pelvicalyoeal
system which is not dilated
- Girade 1
- Reflux reaching the pelvicalyceal
system which is dilated
- Grade IV
- Reflux neaching the pelvicalyceal
system which is dilated and the
wreter s lorluous
- Grade V
- Worsening of Grade 1V reflux
with funher dilatation of
pelvicalyceal sysiem and tun:l.msil:.'
of the ureter: renal scarring in
children with repeated episodes of
upper tract UTIL

Fig.10b Longitudinal sonogram of laft kidney shows a non-dilaled
duplex collacting syshem (arrows).

Fig.10¢ Micturating cystourathrogram dunng the bladder-filling I-"'f“'*"lﬁ
showing grade | vesico-uralens reflux on right side [arrow) wi
conltrast refluxing inlo the distal urefer
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Discussion Case 10

Vesico-ureteric reflux

== The choice of treaument with
prophylactic antibiotics {medical
freatment) or ureleric reimplantation
(surgical treatment) depends on the age
of patient, frequency of recurrent LTI
and grading of VIUR,

== The goal of treatment 15 to reduce the
chance of renal scarming as a result of
repeated LTI leading o development of
hypertension.

== Ultrasound (Fig. 10d) and DMSA
(Dimercaptosuccinic acid ¥ Te-
labelled) renal scintigraphy (Fig. 10¢)
help 1o look for renal cortical scars.

o o ot oo e

Note - of scar (arrow] at upper poda of right kidney.

(1) Vesico-ureteric reflux
has to be excluded in
children with recurrent
UTIL.

(2) Micturating
cystourethrogram
(MCL is one of the
imaging modalities of
choice to demonstrale
contrast reflux back into
ureter and intrarenal
collecting system.

(3) DMSA scan or
ultrasound is indicated
for detection of
associated renal scarming.

I {ed crinary

{5A of a S-year-old gl with histary of repea
le w howing focal photopema at
el iﬁch is cangistant wih

Fig.10e DM
fract infaclion, lom : )
the upper pole of right kidnay (amows), W
scamng due fo rapealed UL,




Discossion Case 11

Croup / laryngotracheobronchitis

CroupJarengorracheabronciitis (Fig.
1la, b)

Discussion:

- Croup/laryngotrachcobronchitis is H
inflammation of the respiratory tract, )
usually viral in nature. 1i is the most I
common cause of acute stridor in
children between 6 months and 3 years
of age. However, it may also occur in
older children and adulis.

= All the mucosa along the respiratory
tract from the lanynx to the bronchi
are involved and ocdematous

- The subglottic arca becomes the part
critically compromised as the mucosa
here 15 loosely attached

- Ciher radiological findings of croup/
lnryngotracheobronchitis include:

I. Distension of the hypophanymx
on fneral view of neck (Fig. 11¢)

1. Indistinciness of the subgloitic
airway with normal epiglois and
nommal aryepiglottic folds on a
fateral view

3. Radiographs also help to exclude
forcign body inhalation a5 a canse
of acute siridor. Fig.11e Laleral radiograph of tha neck in another child shows marked

diglension of the hypopharynx (ack amow), Nate ihe indisfincingss
of the subgioliic ainyay (arrow).

Note :

(1) Croup is one of the commonest causes of acute stridor in children.

(2) *Steeple sign’ with subglottic inverted V and loss of the normal shouldering is
the characieristic radiological finding on an AP view of the neck.
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Case 1

A peri-menoparsal 45-vear-old woman presents with a left breast fump for 2 weeks. The lump iz mildly
painfil and appears to have enlarged gradually. She is on hormenal replacement therapy for her menopausal
symipionts. She has no family history of breast cancer amd fas never felf any Dreast fump before. On physical
examination there is a_firm mildly tender nodule palpated at the 3 & ‘elack position of the lefi breasi at the
periareolar region. The lesion is fairly superficial and appears to be nom-mobile. The overlying skin and
right mipple are normal. No other Breast lump is palpalle in eitfier breasi, No enlarged axillary lymph node
i palpable. A mammogram (Fig. la) and an ulirasound (Fig. 15) are performed for further evaluation,

Ouestions
(1) What are the findings on mammogram and ultrasound 7
- Mammogram shows that there is a partially well circumscribed, round, water density mass with a
shamp radiolucent incomplete halo at the upper outer quadram of the left breast. Mo associated
calcificalion is present.
- Ultrasound showsthe lesion to be a well-circumscribed anechoic mass with posierier acousiic
enhancement and thin edge shadows. Mo internal echoes, septation, eccentric wall thickening or
zolid component demonstrated.

(2) What js the diagnosis ¥

Fig.1b On witresound, the lesfon sppears as a well
circumscribed, short (heigh! much less than widglh 0
langth) anechoic mass (arrows). Thene is also postanol
acouslic enhancoment {arrowheads).

Fig.1a Mammogram (MLO vienw) of the laff broas! shows
a parfially well circumscrbed round mass (amows) of
witler dansily, Thers iz & sharp radiolueant incompilete
haio {arrowheads) around [his mass
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A single 26-vear-old woman presents with a right breast lump far 4 months.  The lump was ineidentally
discovered during self-examination. The lump is not painfisl and has remained static i size.  She is
sexually active and wses barrier pratection for conmtracepiion. She as no family history of breast cancer,
On Physical examination there is a rrbbery non-tepder nodile ll'.lr.'lrlr.l‘.f?l':'ﬁll ai the 10 o'clock position of the
right breast at 4 en from the nipple. The lesion is freely mobile with respect io the overlying skin and
surronnding tissues, The overfving skin and right mipple are normal. No other breast Inmp is polpoble in
ecither breast, Ne enlarged avillary lvmph noede s palpabie. A mammogram (Fig. 2a) and an ulrasonnd
(Fig. 2b) are performed for further evaluation

Questions
(1} What arc the mammographic and sonographic fndings ?

- Mammogram shows that there is a lobulated 1sodense mass, with smooth margins at the upper
outer quadrant of the right breast. Mo spiculating marging, architectural distortion or associated
calcification demonstrated

- Ultrasound shows the lesion to be an oval, well-circumscribed, homogeneaus, lobulated
hypoechoic solid mass, which is freely mobile and not fixed to serrounding tissues

(2} Whai is the likely dingnosis 7
(3} How can the diagnosis be confirmed 7
- By ultrasound puided fine needle aspiration (FMNA) or biopsy.

L l'-.l__l;:-.--“i- et TR, a 1-'0"""_"""'__"-' T

Fi | ig. Itrasound of the same lasion shows if fo be 8 wel-
ig.2a Mammogram (magnified CC view) shows Fig.2b Uiiraso o Sar sl X & s

a lobulated, sodense mass with smooth manging  circumscrbed, oval : £ :
Ir:'l.fmw.sj at the uppar outer qugdranr of the righ! lobulated mass (amows) Tha lasion contains oifuse imhemal

breast.  No spiculation, archilectural distorfion or  echoes indicating that this is pol 8 cyst
associated calcification is present.




Case 3

A 4%ycar-old post-menopausal woman presents with a rapicly enlarging right breast mass.  The mass is
not painfiel avnd has tripled in size in the past 3 months, She is not on hormenal veplacentent therapy, and
has ma family hisiony: of breast cancer. On pliysical exanination there is a large 7 cm firm non-tender nrass
palpated at the retroarcolar region of the right breast. The lesion is relatively mobile with respect fo the
1'_|1'4:'r||_|.u'.|.lg_4:.‘;.ur anid snrmn.lr\c.f.'.-rx rissues. The (}l.'{"nl_rrrr_g skin iz seretched |'.l'_|.' the mieass ber the F'J'guf.ll' :.u'_p;u'? if
nermal. No other breast limp is paipable in either breast. Ne enlarged axillary gl node s palpable, A
manrmogran (Fig. Jal and an wltrasound (Fig, 38 are perforsed for furiher evafialion,

Questions
(1) What are the mammographic and sonographic findings 7
- Mammogram shows a large dense smoothly marginated mass in the retroarcolar region of the
right breast. Ulirasound shows this lesion to be a well-circumscribed hypoechoic solid mass.
{2} What is the lik

Fig.3a Mammaogram (MLO view) shows a large.
smoothly marginated, dense mass (arrows] in he
retroareciar region of the mght breask.

Fig.3b Ultrasound shows (he lesion to be a wel-
circumscribed solid mass (arrows) with diffuse
ilarnal echogs
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A l1'-||'-_'I'Ee'l.l'-uf'.u":.f1'|'|’iu-.m.ul,l;|.ru;gj-r_f_-|; wikh a _ru'g.ﬂj.r breast F.'.'r.r.lr:l_ll'i.l." i wrearhy I'Jr.:ffn.lup w .'n't.l.l'j.k'.ln"-l[ﬁn'ira'urd ix ¢'J.'f;aq_-r'1.lg
progressively. She is on oval coniraceprive pills and has a family histery of breast cancer (mother died
of breast cancer al the age of 53). O physical examimarion there iy a hord non-tender nodile palpated
al the 10 o'clock position of the right breasr 2 em from the right nipple.  The lesion appears fived to ile
sirvonnding tissues. The overlying skin shows dimpling and the right nipple is retrocied. No other breast
Iunrp is palpable in either breast. Enfarged lymph nodes are Irm."prr.l’-l.".‘.' al the right axilla, A RIEMOEram
(Fig. 4al and an ulrrasound (Fig. 4b) are performed for further evaluation

Quextions
(1} What are the mammographic and sonographic findings ?

-Mammograms show a dense irregular mass with spreulated margins at the upper outer quadrant of
the right breast, Pleomorphic malignant calcifications are noted within the mass. There is prominent
architectural distortion.

- Ultragound shows the lesion to be an imegular heterogencous hypoechoic mass with faint posterior
acoustic shadowing.

(2) What is the most likely diagnosis 7
{3) How can you confirm the diagnosis 7
= Ulirasound guided finc needle aspiration (FMA) or core biopsy.

Fig.4b Ultrazound shows the fasion fo be o fai {Praight similar

fa widtth or length] mass (amrows) with mid grior acoustic
shadoawi ?:ﬁ'ownaads}. The margins of this lesion arg

irreguiar. Al features suggest malignancy.

Fig.4a Mammogram (magnifiad GG view with local
Comprassion) shows a dense, imegular mass with
Spiculated margins{arrowheads). Thers is also
=0me dimpling of the overfying skin (amows) dus fo
architectural distortion (refraction) by this kesion.




Case S

A asvatptomtatic 38-vear-old wesan iz referved for a sereening mammogram (Fig 5 a, b)

Questions
{1y What are the mammographic findings 7
- There are linear, branching, casting micrecalcifications in a segmental distribution in the
immediate left subareolar region.
(2) What is the dingnosis 7

L - % B
Fig.5b Magnified wview shows the caicificalions to be small
(mrcrocaleilications) and forming linear and branching casls
This type of calzification is typical in DCLS.

Fig.5a Mammogram showing suspicious
microcalcificalion in a segmental distabulion in
the immedialo laff subarealar region.
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Discussion Case 1
Breast cyst

Breast cyst (Fig. la, b)

Discussion:

- Cysts are among the most common
benign lestons identified in the breast.

- Breast simple cysis have been
reported to occur in up o 10% of all
females, and may occur at any age

- They have a predilection for
perimenopausal women and those on
hormonal therapy.,

- They are caused by terminal ducial
obstruction. dilatation and fuid
retention.

= Breast eysts may fuctuate in size with
the mensirual cyele: enlarge before
and decrease in size after the onset of
Menses.

= Breast cysis are usually asymplomatic
but may cause pain due to wall
distention especially when they are
lurge,

- Palpable lump(s) is the most common
presentation of breast cysi(s).

- They may be single or multiple, and
can grow or regress spontancously

and quickly. f T ilal I5 a5 hypedmense, well-
Fig.1e T2W MR shows the simple breast cysls 45 [iype 3
- On mammography breast cysis are cfegl:F.".'Ed iasions {arows) (fmage courtesy of Dr Amy Pang, Di_rﬂﬂ_.ﬂm\‘-‘_m
round or oval well circumseribed of Diagnostic Radiology and Organ Imaging, The Chinese Unrversily
1 af Hang Kong)

lesions with low or medium density
similar to that of fibroglandular
tissues. The sharply marginated
berders may be partially obscured by
the adjacent parenchymal tissues.
Cecasionally wall caleifications may
be seen,

= On ultrasound breast cysts appear as
well circumseribed ancchoic lesions
with thin back wall and good through
transmission. Inernal echoes
representing debris may be seen. Thin
septae may be seen in benign simple
cysis.

= On MR (Fig. le, d. ¢) the cysts
(arrows) arc hyperintense on T2W
SCaNS, ]1}']1mnicn-u.- on T1W scans and
show nim enhancement following
gadolinium injection, No solid
componcnt is seen in <imple ¢ysis.
Following padolinium there is initind
slow enhancement amd persistent
enhamcement on ¢|a._'|:|".'g-d :i:lnrl::._'_-u.'s-.
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Discussion Case |

Breast cyst

- Breast cysis if asymptomatic can be
treated conservatively and may repress,
Symplomatic cvsls can be aspirated
under ultrasound guidance though they
may recur.

- Tamour within a breast cyst is very
rare, in which case the pathology is
most likely papilloma‘papillary
carcinoma.

- Confirmation of breast cysi(s) does nodt
exclude the presence of malignancy
glsewhere in the breast.

Fig.1d, e TiW pre- {d] and post-gadolinium
{e) enhanced MR shows the cysls (armows) (o
be hypointanse with nm enhancement. There
is wsually slow initial snhancemant which
porsisls on defayed scans (images courlesy
of Dr Amy Pang, Department of Diagnostic
Radiology and Crgan imaging, The Chinesa
Universrdly of Hong Kong).

| (1) Breast cysts are among

| the most common benign
lesions.

| (2} Sonographic
demonstration of breast
cyst is a sign of benignity
for that particular lesion;
the rest of the breast
should still be examined
carefully.

| (3) The presence of a breast
cyst does not exclude the
possibility of
malignancy elsewhere in
the breast.
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Discussion Case 2

Fibroadenoma

« Filroadenanas (Fig. 2a, b)

Discussion:
- Fibroadenomas are the most common

benign solid breast lesion in women of

l."l:i:ld-hﬁal’mg age.

= They are benign tumours with mixed
epithelinl and fibrous components.

= Commonly seen in women from
adolescence up to age 40, Mean age
of presentation is 30 years.

= They account for 209 of all breas
masses and are muluple o 15-20% ol
CASES.

= In post-menopausal women they also

account for 10% of the breast masses.

The most commaon preseniation 1% a

firm, non-tender breast moss, They

are not infiltrative and thus not lixed

to adjscent tissues: because of their

free mobility they are olien described

33 “breast mouse”,

They may enlarge during pregnancy

due to hormenal stimulation and

involute after METO LS,

Fibroadenomas typically appear on
imaging as well-defined, smoothly
marginated, lobulated, ovoud lesions,
A thin “halo® is oficn scen around the
lesion on I ram,

- Involuting fibroadenomas may show
codrse “pop-com” calcifications

(Fig. 2¢).

| ; Iwo invaluting
Fig.2c Mammogram (magnified CC vigw) shows !
.’.tlgrad-:.fcf.'.-oma.s Both lesions (arrowheads) conlan nfm r:r.ﬂ-r-'i-'_
thick. smoaih, bubble-like calfcificalion dascrnbed as pop-cov

caleification
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Discussion Case 2

Fibroadenoma

- Malignancy occurming within a
fibroadenoma is very rare.

- On MR (Fig. 2d, ¢} fibroadenomas
(arrows) are well-defined, shamply
outlined, lobulated lesions which,
following gadolinium, show
hemopeneous enhancement with dark
imemal septae. Following gadolinium
there is medium (lemporal)
enhancement and persistent on delayed
images.

Fig.2d, e T1W pre- (d) and post-gadalinium
(&) enhanced MR shows the fbroadencmas
(@rrows) as weall defined, lobulaled masses
with emhancement following conlrasl. Thera
is vsvally meditm enhancaement (lemparal)
and persisten! on delayed /mages (Images
courtesy of Dr Amy Fang, Deparment of
Diagnostic Radiolegy and Organ Imaging,
The Chinase Liniversity of Hong Koag)

te;

(1) Fibroadenomas are the
most common benign
solid breast lesion in
women of child-bearing
age.

{2) Malignancy occurring

within fibroadenoma 1s

VEry rarc.
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Discussion Case 3

Phyllode tumour

Plydlade tmonr (Fig. 3a, b)

Discussion:
- A benign giant form of intracanalicular fibroadenoma.
- Uncomman lesion accounting for <1.5% of all breast twmours
- Involves patients older than those with fibroadencmas. Mean age of presentation s 43 years
- Typically presems as a large, rapidly enlarging breast mass,
- Most are Benign bul 5-15% are malignam with potential o metastasize.
- Imaging appearances are those of a large mass with well-defined smooth borders,
=mall eysts may be identificd on ultrasound. Calcifieations are uncommaon

- momar

{ Note:
; (1) Patients with phyliode wmours are usually older than those with

i fibroadenomas. »
1(2) A minority of phyllode tumours are malignant with polential to metastasize.
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Discussion Casce 4

Breast carcinoma

Breast carcirpma (Fig. 4a, b)

Discussion:

- Breast cancer is the second leading cause of cancer death in women, and accounts for 25% of all female
malignancies

- Rigk factors include old age, positive family history of breast cancer (first degree relatives), early
menarche, lale menopause, late first pregnancy, nullipanty,

- Genetic risk factors: p33 muations, BRCA | mutation, BRCA 2 mutations.

- Women with previous history of breast cancer have increased risk of a second cancer.

- The large majority of malignant breast amours are epithelial umours originating from the terminal duct
lobular unit (TDLU), among which 90% are ductal and 10% are lobular in origin.

- Infiltrating ductal carcinoma is the most common form (65-80%) of breast cancer.

- Typical mammographic appearance of breast cancer is thay of a dense irregular mass with spiculating
margins. Pleomorphic malignant caleifications are ofien present. Secondary changes such as
architectural distortion, skin thickening, nipple retraction and axillary lymphadenopathy may also be
identified.

- Typical sonographic appearance of breast cancer is that of an irregular heterogencous hypoechoic mass.

- Hypervascularity/hypovasculanity of the lesion on Doppler ulirasound cannot be used reliably to
distinguish malignant from benign lesions.

= On MRI (Fig. 4¢, d). the mass is ill-defined, spiculated and, following contrast injection it shows an
initial rapid intense enhancement with a plateau on the delaved scans. The secondary changes, such as

skin involvement, mipple retraction, architectural distortion, ¢an also be seen on MR,

Fig.4e, d Pre- (c] and post-gadalinivm (d) anhanced TIW MR shows the eahancamant in the lesion fﬂf-"_-f'i-'r'-‘f'

Thers is initial rapid enhancement with & platesy on the delayed images. Note the i-defined spiculated margins fI
the malignant leston, (Images couriasy of Dr Amy Pang, Depariment of Diagnosiic Radiology and Qrgan Imagirs
The Chirese Univarsily of Hong Koeng).
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Discussion Case 4

Breast carcinoma

- Lesions with suspicious imaging findings should be biopsied.
- Biopsy usually can be performed under real-lime wlirasound gutidance, or by stereotactie puidance if the
lesion is not sonographically visible or accessible.

Note:
(1) Breast cancer typically appears as an irregular mass with spiculating marains

and pleomorphic malignant calcifications. _
(2) Histological diagnosis can be obtained by ultrasound or stereotactic guided

tissue sampling.




Discussion Case 5

Ductal carcinoma in situ (DCIS)

Ducial caretnoma in site (DCIS) (Fig. 5a. b)

Discussion:

- Befers to non-infilirating inttaduetal eareinoma confined to the ducts which are filled and plugged by
tumaur cells.

- The intraductal wmour undergoes neceosis, followed by calcifications developing within the necrotic
debris.

- Accounts for 20-40% of breast cancer diagnosed on mammography.

- The cardinal morphalogical Features of the malignan microcaleificmtions in DCIS are pranular,
pleomaorphic, casting in a linear, branching configuration and may be clustered.

- Associated mass lesion may be seen.

- The malignant microcaleifications are usually not visible on ulirasound.

vote:
(1) In ductal carcinoma in situ (DCIS), there may be no discrete palpable mass in
the breast.

{2) Any suspicious caleifications on mammography should be biopsied.
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Foreign bodies that are visible on imaging can be broadly divided into

lwo categories:

L 4
< Medically/therapeutically deployed 472 - 485

3 E II. Unsuspecting or accidentally acquired

486 - 488

It is of paramount importance for clinicians and radiologists to be
familiar with the normal appearances and positioning of common
supportive tubings and therapeutically implanted devices, such that
appropriate management actions can be taken should problems and
complications arise. The ability to identify unsuspecting or accidentally
acquired foreign bodies is important not only to facilitate the planning
of removal of the offending object, but may also be a necessary pre-
requisite prior to cross sectional imaging. Metallic fragments, for
example, give rise to artifacts on CT and MRI scanning and may degrade
the diagnostic accuracy of the scan, They can also cause local heating
and migration when a patient undergoes an MRI examination - the
consequences of the latter, in particular, can be catastrophic to the

patient,
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I. Medically/therapeutically deployed devices:

(a) Devices visible on chest radiographs

These are most commoniy seen on chest radiographs in patients from intensive care units, cardiology and
surgical patients. All supportive lines and tubings should be accounted for as soon as the technical adequacy
of the film has been assessed

I. Endotracheal and tracheostomy nibes

- In adults, the ideal position of the tip of the endotracheal whe should be around 6-8 em above the
canna (at least 4 cm), roughly around the level of the medial ends of the clavicles (Figs. 1, 2 and 3).

- This position is chosen:

i. To minimize the nisk of inadverient selective intubation  of the right or left main bronchus which
may resiill in collapse of the contralateral lung - endotracheal wbes may move up 1o 4 cm with
neck flexion and extension.

ii. It also ensures that the balloon cuff of the endotracheal wibe is substantially far away from the
larynx 10 avord rubbing against the larynx which may result in loryngeal damage (Fig. 4 and
Fig 7).

- Mote that the position of the endotracheal wube in the trachea is not fixed and varies with neck flexion
and extension. The balloon cufl of the endotracheal wbe is designed for prevention of retrograde flow
of the tidal volume delivered by the ventilator inte the mouth and nose and not for fixation of the
endotracheal whbe.

- The balloon cufl should not be inflated 1o totally occlude the trachea as this may lead to pressure
necrosis of the mueosa and subsequent rupture/stenosis af the trachea,

- Tracheostomy tubes have a vaniable degree of radio-opacity depending on the material they are made
from,

Fig.1 Normal posilion
of endolracheal lube,
nasogasirc lube and
Swan-Ganz cathelar. The
tip of the endolracheal
tube (armows) is al the laval
of the medial ends of the
clavicles and more than 2
cm above the carina. The
nasogasinc lube has ls
e bayond the gasino-
oesophageal junction and
s curied in the fundus
of the stomach (open
arrows), The Swan-Ganz
cathater has bean insarfed
vig the right intermal jugLiar
vein and has its Uip in the
lower lobar branch of the
right pulmanary artery wir
na kinking of the catheter
(arrowheads). Nola
that a right subclavian
temparary pacing wire with
its extemal ieop (curved
arrows) placed aver
tha mght uppear chesl 15
prasant . and the Hip of e
pacing wire is dislodged
and curlod up in the rght
afrium (astensks). The
prasance of mullipe
lings, lubes and devices
ovarying the patianl can
make the detection of
this abnomalily difficull.
Transcutaneolts cardiet
pacing pads (black amrot
and hlack open Braws)
haove therefors bean
placad to allow pacing &
the patient.

I
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I. Medically/therapeutically deployed devices:

- Tracheostomy tubes are placed in
patients requiring long=term
veéntilation or in paticnts with wpper
airway obstructing lesions,

The normal tracheostomy tube
position should extend from the site
of the cervical stoma 10 several

eentimetres above the carina (Fig. 5).
With its cervical entry, these tubes
move very little with neck flexion
and extension.

2. Chest drain

- Chest drains (Figs. 2a and 11b)
inserted for pneumothorax should
be placed such that the wbe of the
drain is sited an the least dependent
pari of the pleural cavity (useally
anterior and cramial)

- Chest drains inserted for pleural Auid
(Fig. 2a) should be placed such that
the whbe af the drain s sited at the
most dependent part of the pleural
cavity (usually posterior and caudal).

= [t is also important to check that the
side hole at the end of the chest
drain (marked by a break in the
radic-opaque marker) is sited within
the plevral cavity - the drain would
fail to function and surgical
emphysema may result.

= If achest drain fails to function
properly despite apparently good
position on chest radiographs, a CT
may be usefitl for definition of the
exact position of its tip (Fig. 2b
and c).

Fgﬂ'..?a - ¢ Figure 2a shows normal position
of endolracheal fube (armows) and bilaleral
chas! drains (arrow heads) ara in siu. The
Sida holas of both chest drains fopen amows)
are seen within the thoracic cavily. Noile the
axtensive bilaleral lung opacificalion and
the rasidual left tension pneumotharax. The
nghi chest drain Is inserfed in a position
suited for drainage of pleural effusions wihie
the left chest drain is siled in a position
for draining pneumothorax. Two ECG
eciodes (cunved AITOWS) are Seen over
the body of the patient. Fig. 2b and ¢ show
axial and coronal reconsinucled CT images
o nighl-sided pleural effusion chest drain
(&rows) insarfed inadvartently info the fung
Paranchyma,
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I. Medically/therapeutically deployed devices:

3. Neiogasiric tube

- Masogastric whbe inscried for
aspiration and drainage of gastric
fluid should be placed such that the
tip and side holes lic within the
stomach - i.e. below the gastro-
oesophageal junction (Figs. 1, 6,7
and 8) and proximal 1o the pylorus,
Maspgasiric feeding wbes may be
insericd such that the tip is placed
beyond the pylorus to minimise the
rizk of gastro-oesophageal rellux of
the contents of the feed.

It is imponant o confirm the
position of the tip and side holes of
nasogastric lubes with chest
radiograph as clinical methods are
unrchable (Fig. 3).

Inadvertent intubation of the
tracheaand bronchi. perforaiion of
the airways and paeumothorax are
all possible complications from

incormect nasogastric whe placement.

L = - a —
Fig.3 Normal posifion of endotracheal lube (arrows] but he
nasogastng tuba is curled up within the oesophagus (amowheads)

. _ 3 it
Fig.4 The posilion of the endotraches! tibe is sightly high with it L
{arrow) located above the medial ernd's of the clavcias.
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I. Medically/therapeutically deployed devic

4 Ceniral venous catheters
= These are inserted for venous access
(for delivery of medication or
hacmodialysis) and central venous
pressure monitoring.
= They can be inscricd via the
subclavian (Figs.6 and 8), imternal

jugular (Figs. 7 and 9} or 3
femoral veins. 1
- For jugular and subclavian catheters, 1’
their course should parallel the J
course of the respective vein and the E_:f
superior vena cava, and their Uips &)
should be sited within the superior =
YENA GVl T
= Deviation from the expected course -
may resull from inadvertent insertion E__.
in the arterial system (i.c. inadvertent e
carotid or subclavian artery inscriion) r"_':’
-

or perforation of the wall ol the vein
OF SUPEFIOr vena cavi.
- Signs of pneumothormy and 3

mediastinal widenimg (from e : th ihe fiba

Fia.5 Normal position of lrschaasiomy fuba (amow) wi
haemorrhage) should be looked for nx?ﬂ,';":ﬁﬁg from the carvical lrachea to the mid-thoracic trachea several
canfimaltras above the cavina (amowhead).

on the chest radiograph following
catheter insertion.

s foc df in the region of the dishal suUperior vena cava.
~— 475
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1. Medically/therapeutically deployed devices:

5. Swen-Ganz catheters
- These are mserncd lor measurement
of pulmonary artery wedge pressure
{which iz a close approximate off
end-diastolic lefi atrial pressure) and
cardiac output in patients with
venircular dysfunction.
f - Similar to the central venous
catheters, they can be inserted via
" the jugular (Fig. 1), subclavian or
femoral veins (Figs. 7 and 8).
- The tip of the Swan-Ganz catheter
should be placed within the right or
lefl main pulmonary amery or within
one aof their large lobar branches,

- More disial positioning would

= predispose 1o prolonged occlusion

o of pulmonary arterial branches which
I .. may lead 1o pulmonary infarciion or
pulmonary artery ruplure.

= Looping of the catheter within the
right atrium (Fig. 73 or nght
ventricle (Fig. 8) may induce
supraventricular and ventricular
arthythmia respectively.

Fig.T Normal pasition of the nght infermal
jugular ceniral venouws catheter (armows)
and nasogasinc (wbe {arowheads). Note
that the position of the endolracheal lwbe
is shightly high (asterisk). The femoral
Swan-Ganz catheter is curfed up in the fght
atrivrm (open arrows) and this may induce
supravenincwlar tachycardia from irmilalion
of the righ! alrium or the sinoaldal noda.
Three ECG elecirodes are profecfed over
the patient’s body (curved arrows],

Fig.8 MNormal position of endofracheal
fube {cunved arrow), nasogasiric fube
(arowiheads) and rghl subclavian contral
venous catheler (arrows). The femoral
Swan-Ganz catheder is curled up in the mght
alrium and righl veniricle (open arrows)
- this may induce supraveniricuwlar and
venlncwlar lachyarrhythmias raspachivedly.
The position of the lip of the Swan-Ganr
catheler also appears lo have remaned
in' the right venincle, The inflation port for
the endolracheal lube is projacted over the
maadial third of the nght clavicle.
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L. Medically/therapeutically deployed devices:

. Cardiae pacemaker (eads

- These may arise from temporary or
PErMANCNT Seneralors.

= For temporary pacing, the pacing
lead (right ventricular pacing) may
be inserted via the jugular,
subclavian (Fig. 1) or femoral veins,
The position of the pacing lead
should be conlirmed by a chest
radiograph.

- For permanent pacing. usually enc
{(ventricular pacing) (Fig. 11) or two
{right atrial and right ventricular
pacing) leads may be scen inseried
via & subclavian vein (the lefl
subelavian vein 15 favoured becaunse
the anpgle it forms with the lefl
brachiocephalic vein is nol as acute
as that on the nght). A third lead may
be seen bo iraverse the coronary sinus
for pacing the lefl ventricle in the
latest triple chamber cardiac
pacemakers (Fig. 10}

- The entire course of cach pacemaker Fi. Mol nesition of Aaht inlemal jugwar cantral venows calbeter
: s ig.9 Normal position of ngiv infemal Juge . !
lead should be checked lor position {arrows). Note that tho tip of the catheler is focaled in the regian of

and continuity - area of discontinuity
significs the presence of a broken
lead.

- The tip for the rght ventricular
pacing lead should be in the right
ventricle while the arrial pacing lead
should lie in the right atrium.

- Projection of the leads within 3 mm
of the outer wall or outside their
respective cardiae chambers may
suggest perforation.

projected over the mid-zones bilaterally.

Fig.10 Triple chamiber cardiac
Hﬁa that thare are mﬁ
{open arrow].

e

Ihe distal supenor vara cava. Two ECG glacirodes farowheads) are
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1. Medically/therapeuntically deployed devices:

- Other complications include
pneumathorax (Fig. 113,
haemorrhage from inadvertent
puncture of neighbouring arterial
structures and the mediastinum.

Fig.11 a and b insertion of cardiac pacemaker complicated by [ag9
ieft preumatharax. Figure T1a shows that the ventricular pacnd
lsad was introduced wa the laft subclavian approach and apped™
satislactorily placed in the right veniricle (curved armow). Howevel
there iz & large feft pneumothorax with collepse of the laft lung ra"f-‘*"ﬁ
poinfing out the coapsed lung edga) and a left pleural effusion fj;‘i“"r
amows). Fig. 11b shows re-expansion of the lafl lung after ingertion ':'I
the chest drain (arowheads) into the feft pleural cavity with resolutio’

of the praumothorax,
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I. Medically/therapeutically deployed devices:

{b) Devices visible on abdominal
radiographs

Many of these devices are inseried by

mterventional radiologists, urologists,

gynaecologists and surgeons for drainage

of obstructed organs or fAuid collections.

1. Nephrosroniy tiubes and ureteric
slenis

- These are drainage tubes usually in
the form of pigtail catheter inserted
by interventional radiologists or
urologists under ultrasound and
fluoroscopic guidance.

- The calyces are punctured ina
percutaneous transrenal manner and
the pigtail portion of the
nephrostomy tubes should be sied
in the renal pelvis 1o optimise
drainage.

- Double I ureteric stents can also be
inserted in an antegrade fashion for
treating ureleric obsiruction from
the pelvi-ureterie junction (o the
vesic-pureteric junciion (Fig. 12a

and b ).

Fig.12a and b Bilataral nephrostomy fubes
a.r?d uretanc stents. Fig. 12a shows a patiant
willt bilateral nephrostomy (ubes (amows)
with tha piglall partions of the tubes lying in
the renal pelvis and bifaleral ureleric slants
{amowheads) n sitw, These wers insered 24
mours praviously. Fig. 120 shows the patency
of bath uretanc stents confirmed by conirast
injection info the nephrostomy tubes with
contrast fowing freely into the bladder via the
trelanic slents. The nephrostomy (ubes may
Now be remaved fo allow intermal drainage of
Lt from fthe kidneys info ihe bladder fopan
arows) vig the ureternc stents.
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Medically/therapeutically deployed devices:

2, Percwtaneons transhepatic biliary
droimage tbes
a. External drains
- These are drainage tubes usoally

inserted by interventional
radiologists under ultrasound and
fluoroscopic guidance for reficl
ol biliary obstrugtion.

- The pigtail poriien of the

drainage tube is placed within
intrahepatic duets or the common
hile duct depending on ductal
anatomy such that the bile can be
drained externally (Fig. 132 and
b).

- Complications of long-term
dramnage with these tubes include
depletion of bile saly, fat
malabsomption and clonting
disorders due to reduced
absorplion of fat-soluble vitamins
including vitamin K.

- il
Fig.13a and b Percutaneouws transhepalic biliary drainage
tubes and ascites drain, Fig. 13a shows a patient with a
cholangiocarcinoma obsfruching the infrahepatic duets in tha lver hitum
necessilating the insertion of three extermal biliary draing — segment il
(arrows), segment VIl farrowheads) and segment V fopen afrows). A
piglail ascites drain (curved arrow) was inserted for drainage of ascitis
priar (o the percutaneous biliary drainage a5 the prosence of ascites
is one of the confraindicalions for percutanecus hepalic procadures
Fig.13b shows the cholangiogram oullining the corrésponding
intrahepatic duels drained by the three extarmal biliary drains.




I. Medically/therapeutically deployed devices:

b. Internal-extemal drains

= These are multi-sidehole drainage
tubes inserted in the same way as
exicmal biliary drains.

= The only difference is that the tips
of these lwbes are manipulated
from the intrahepatic ducts into
the duodenum such that bile can
be drained both internally into the
duodenum and externally into the
drainage bag (Fig. 14a and b).

= The external portion of the drain
can be spigotted to encourage
internal bile drainage and improve
patient mobilization,

€. Internal drains/stents

= Self-exponding metal stents can
be placed across malignant
biliary strictures to palliate biliary
obstruction (Fig. [<4a and b).

= The insenion of sell expanding
metal stenls is nol recommended
for benign disease as they cannot
b ensily removed and these stents
will beeome obstructed over time,

w s 3 K T4 shows
Fig.14a and b Infernal self-axpanding bifay stant Big, TH0 2
a gauenr wilh & pancreatic head carcinoma W”‘}W
wmﬂmmﬁf#m&mw@mﬂ.m ;
in &itu. A shaa .
g} mr?mra:.rm ﬁ ¢ drain I

the . d..ﬂ. [l 7
cliolangiograin fa be perfarmad ié day:

via the intamal stent.




I. Medically/therapeutically deployed devices:

3. dscites drains (Fig. [3a, b)
- These are simple drainage mbes placed into the peritonecal cavity with the purpose of draining ascitic

fuid.
- They are usually placed by interventional radiologists under ultrasound guidance.

4. [mrra-uterine contraceptive devices
- These devices come in various shapes and sizes and are usually inserted into the uterine cavity by
gynaccologists or family planning physicians o prevent ovumn implantation.
- They are usually made from plastic and can be seen projected over the pelvis (Fig. 15a-d).
Their position can be confirmed on ultrasound (Fig. 162 and b).

Figs.15a - d Show the radiographic appearances of fouwr different types of infra-utarine conlraceptive devices.

Fig.16a and b Transverse and longiludinal iflrasound images of an infra-wlening confracaptive device - the echoge
objmet within the ulevine cavily (amows).
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I. Medically/therapeutically deployed devices:

- Rarely, intra-ulerine contraceplive

devices can become translocated

and erode through the ulerine cavity

(Fig. 172 and b).

| i i off
178 and b Axis! CTimages of the palvis showing J'_r-:.'rsrﬂf:a
;::;,Jr:ra-l.n!srin& cantracaphiva dewee. Nofe that the covice .:ra.s almost
complately aroded through the body of the ulenis {armowes)
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I. Medically/therapeutically deployed devices:

A, Tubal ligation clips
- These are metal clips deployed to
block the Fallopian tubes (Fig. 18
a-¢), usually inserted by
eynaecologists using a laparoscopic
approach.

Fig.?ﬂa-r.' Fig. 18a shows the pelvic
radiograph of a patien! with lubal ligation

clips in sity (arrews). Fig. 18b and ¢ show t’
the might and Jeft tubal igation ciip of the same &

patlenl on CT respeciively (amows).
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I. Medically/therapeutically deployed devices:

(c) Others

25 of the brain via a frontal

- The shunt 1s then tunnelled subcutan ch that the distal end can be inserted into the peritoneal
cavity in the abdomen.
il shunts can therefo seen in radiographs of the skull (Fig. 20a), neck, chest
: bt‘lnlhl. n (Fig. 20b).

Fig.15a and b Axial CT images showing the fip of a venircula-pentonaal shunt. Haia that the shunt (amows) is
insorted into th ; cla via the ight sm.nu. ,.-amrnr o (the non-dominant hemisphere iz tsually
chosen for & . anl with hydrocephalis

Fig.20a Sha ot faku.'!raﬂmgmpﬂ of 8 pati
8 veniriculo-parit hunt (arrows) insarted
Fig.20b & sf radiograph of the sama pe
-nata the ¢ caniricilo-paritonaal sh
axtends from i through o the abdoman ﬁinﬁﬁd-
A asiric fube is also seen in & )
vo ECG leads are projaciad

owa),




Il. Unsuspecting or accidentally acquired foreign bodies

Below ane some examples of unsuspecting or accidentally acquired foreign bodies.
Commen mechanisms of acquisition of these foreign bodies include ingestion (Figs. 21-22), trauma (Figs
23-26), gunshot (Figs, 27-29) and accidental insertion (Fig. 30).

5
F

Fig.21 Lateral cervical radiograph showing a fish bone
lodged in the upper cesophagus af the level of C7T/TT

(arrow).
Fig.22a and b Fig. 22a and b show successive abdomin®ll
radiographs demonstrating movement of an ingestdd
fareign body (amow) migrating through the bowel
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Il. Unsuspecting or accidentally acquired foreign bodies

Trauma (Figs. 23-26)

Fig.23 Axial CT showing a -:?Il-::nsr.r-.:k i the mght orbit
{arrows).

Fig.24 An image taken from a right internal carofid
angiogram of a palient with 8 barbecue fork (Brmows)
penelrating his skuill.

Fig.26a and b CT images of a glass fragment i the
an?arfor aspact of the nght mamihomas. Hg 25 a and
b show an azial CT imaga and a 30 volums rencared
reconstruction image of the glass fragrment respaciivedy
(Bmows).

Fig.25 | ateral sinus radiograph of a paliant with & maedia
"hl"Dn.\gh his s f{rr.fﬁws}_
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I1. Unsuspecting or accidentally acquired foreign bodies

Gunshot (Figs. 27-19)

Fig.27 Axigl CT image through the level of the maxillary
sinus showing a bulist fragmen! embedded in (he zoff
tissue anterior fo the right maxilary sinus (arrow). Note
the infermediale densily blood with & fuid feval in the fght
maxiliary sinus (open arow).

Fig.28A l‘arFr.:LJru.'.frad.og:aph .,.'mw:ng buﬂs-rfnqu'nﬂ qrs
{arrows) pm;ﬂf!ard over the frontal region of f.'ra skl
wilth :m associated complex frontal bone fracture
(arrowheads).

Accidental insertion (Fig. 30)

Fig 30 d-i:h‘.‘fl--u.. radiograph showing a battery in the vagina

of a child (arrow).
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Fig.28a and b Radiographic and CT appear:
bullet fragment in the nght axila, Fig. 29a shows a
-_.hﬂ"fau' et with a buliet fragment s&=
in the rrcr.l'.l' axilia {arow). A ches! drain farmowh s
inserted for a rAght pneumothorax, an endotrachesl |
['cun'e'rd am and a nazogasiric fube (cpar ruw.:]'

| There are also ﬂhﬂnIZ,‘E"" of confusion in
right upper zone. Fig. 296 b
CT reconsinuc

’ [ i ). MNolte the lip oS
I:H'Er.sl' drain fﬂﬂrg'& arrow) and the sumgical emphys
around the nght hemithorax (open armows).
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