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Preface

The problem of disturbed enamel and den-
tine formation leading to structural defects
(anomalies!) is important for dental surgeons
who are dealing with the clinical features of
such anomalies in their daily practice. The
degree of defect may vary from minor to
extensive, ailect one or more dental struc-
tures. and will be affected by both the severity
and length of the causative insult. The correct
causal dizgnosis obtained from the individual
clinical man:festations will allow the clinician
to select the most appropriate management
for each patient, Of cqual mportance, this
knowledge will allow the clinicin Lo reassure
the parent/guardian and explain to them why
the teeth appear different.

This handbook has been prepared inoa lor
mat that we hope will encourage readers 1o

correlate their personal experiences with that
of the authors. This will then allow them to
self-test their personal diagnostic skills of the
more common conditions.

The structure of this book has been organ-
ized with an initial brief review of the normal
dento-facial structure, progressing to discus-
sions on dental and oral anomalies, and then
finally considering the more frequent syn-
dromes associated with tooth disturbances.
We hope this will give the reader a better
understanding of anomalies, along with an
appreciation of how clinical presentations
van differ during the long course of develop-
ment of the teeth and jaws.

Gihassem Ansari, Mojtaba Vahid
Golpayegani, and Richard Welbury
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About the Companion Website

Don't forget to visit the companion website for this book:

www.wilev.com ansari/pediatric_oral_dental_anomalies

There you will find valuable material designed to enhance your learning, including:
= Self-assessment questions.

Scan this QR code to visit the companion website

xdii



D‘Fal Elﬂd ‘i‘:_: \i-'l':.j[ 1".:'. LMY

The oral caviov consists of soft and hard
tissues. The lips. cheeks, tongue, gingivae,
palate, and tonsils are the former, while the
teeth are the latter. The oral cavity is bounded
bv the lips anteriorly, the nasopharynx poste-
riorly. the chesks laterally, the tongue and
sublingual ussues inferiorly, and the soft and
hard palate superiorly. Various muscles,
nerves, and vascular systems contribute to
these surrounding structures, The muscles of
the oral caviry include mylohyoid, geniohy-
oid, stylohyaid, hyoglossus, glossopharyn-
geal, thyroglossus, buccinaton  masscler,
medial and lateral prerygond, orbicularis oris,
and temporalis, These mmuscles, together
with their tendons, nerves, and Blood vessels,
keep the oral cavity functional.

1.1 The Lips: Macro Anatomy

The lips are composed of the muscular layer
of orbicularis oris, connective tissue, dermis,
and mucosa (Figure 1.1). The red vermilion
border and its junction with the skin and
mucosa at its outer and inner borders may
vary in width between races and genders.
Lips may have a different posture at rest,
including: (i) sealed or competent, and (ii) not
sealed or incompetent. Lip position may
affect the alignment and profile view of teeth
and occlusion (Figures 1.2-1.4). In certain
circumstances, the lips appear shorter than
normal, or the jaws are not in normal skeletal

relationshup, with a large part of the maxillary
labial gingiva being visible during speech and
smile. This condituon is often referred to as
"gummy” smile (Figure 1.5). Alternatively,
there are cases where a longer-than-normal
lip length or lost vertical height is noted due
to lost or missing teeth — for example, ecto-
dermal dysplasia. This in turn could cause the
lips to overlap heavily, producing the appear-
ance of an edentulous individual (Figure 1.4).

1.2 The Palate

The palmte s divided into two major
parts — soft and hard palate, with each of
them having specific characteristics related
direetly to the vole they play in different oral
functions. The hard palate is supported by a
hard, bony structure in the roof of the mouth,
while the soft palate is mainly supported by
fibrous tissue., The hard palate is covered
with keratinized membrane, with a promi-
nent eminence at the anterior mid-line
located on top of the incisive foramen of
maxillary bone, called the "incisive papilla.’
The nasopalatine nerve and blood supply
pass through this foramen. "Rugae” are the
anterior rough mucosal folds of the palate
located on either side of the incisive papilla
and midline raphe (Figures 1.6 and 1.7).

The soft palate, in contrast, consists of
muscles, salivary glands, and neurovascular
components. The uvula is a soft, small,

Atlas of Pediatric Oral and Destal Developmenral Amomalies, First Edition. Ghassem Ansari,

Majtaba Vahid Golpayegani, and Richard Welbury.

© 2019 John Wiley & Sons Ltd. Published 2019 by John Wiley & Sons Ltd,
Companion website: www.wiley.com/go/ansari/ pediatric_oral_dental_anomalies



Figure 1.1 MNormal intragral tissue and
teeth.

Figure 1.2 Lips of anewborn.

Figure 1.3 Lips of an 8-year-old.

Figure 1.4 Lateral lip pattern in ectodermal
dysplasia,




Figure 1.5 High upper lip resulting in a
“gummy” smile.

NOfmA palatal appearance,

Figure 1.7 Neormal palatal appesrance,
B-year-old.

double-sided eminence of soft tissue located
at the postero-inferior aspect of the soft pal-
ate. During swallowing, the soft palate and
the uvula move together to close off the
nasopharynx, preventing food from entering

the nasal cavity:

1.3 The Tongue

1.3 TheTongue

The tongue is a muscular structure attached
to the floor of the mouth at it's posterion
The ventral part of the tongue is covered
withathinly keratinized mucosal membrane

3



firmly attached to the underlying muscles.
The lingual frenulum is a thin layer of mem-
branous tissue that attaches the anterior
half of the tongue at its midline to the mus-
cular structures in the floor of the mouth.
The dorsal surface of the tongue is divided
into two parts; the anterior two-third, and
the posterior one-third (also known as the
“pharyngeal” part). The border between
these two segments is a shallow “V"-shaped
groove, with the apex of the *V" lving poste-
riorly. Occasionally, there is a pit located at
this apex, known as the “foramen caecum.

The dorsal part of the tongue contains sev-
eral types of papillae that function as taste
organs: filiform;  fungiform;  foliate
(Figures 1.8-1. 10); and circumvallate forms.

1.4 TheCheek and Floor
of the Mouth

The mucosal structure forming the interior
surface of the cheek is non-keratinized, such
as the floor of the mouth. These parts of the
mouth centain numerous blood vessels and

Figure 1.8 Multiple filiform papillae
on dorsum of tongue.

W Figure 1.9 Foliate papillae on lateral
tongue border.




Lzrger rec fungiform papillae on

pundies. The main salivary glands and
ocated mainly in the cheeks

parotid glands and parotid ducts) and floor
of the mt ubmandibular and sublingual
glands and their ducts). The parotid Is the
largest salivary gland, with the parotid duct

exiting from the frontal portion of the gland,
passing over the masseter muscle and buccal
pad of fat, then penetrating the body of but

cinator muscle, before opening into the oral
cavity via the parotid papilla close 1o the see

ond maxillary molar The parotid glands
secrete mainly serous saliva. The subman-
dibular and sublingual are mixed serous/
mucous glands located in the floor of the
mouth on either side of the lingual frenum,

(6)
&

1.6 The Periodontal Ligament (PL)

close Lo the lingual surfaces of the lower inci-
sors. They look different in clinical view when
in rest or in tension (Figure 1.11a and b).

The mylohyoid and digastric muscles help
to form the floor of the mouth alongside the
bise of the tongue.

e pericdontivm includes ligament tissue
bundles that control the teeth within their
bony alvealar sockets and attaches them: to

the alveolar bone in one side while attaching
to the cementum of the teeth on the other
side. Vascular and nerve bundles are also
present within the collagenous ligament lay-
ers. The outer laver of cementum is covered
by a cellular layer, while the inner layer adja-
cent to dentine is mainly acellular. The grad-
ual and continuous formation of cementum
is responsible for the “compensation™ of
tooth structure loss due to attrition through-
out life, as well as for the production of new
connections and bonds between the root
surfaces and the periodontal ligaments
(Flgures 1.12 and 1.13).

Ihe Periodontal
Ligament (PL)

The PL is a relatively firm fibrotic connective
tissue that is located in the space between the
root surface and alveolar bone surface.

Figure 1.11 Floor of the mouth: (a) sublingual papilla In rest, (b) sublingual papilla in tension,
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The PL:

Helds the tooth to the alveolar bone and
prevents damage to the tooth.

b1 Is involved in the maintenance and repair
of the alveolar bone and tooth cementum.
Is actively involved in neurogenic masti-
cation control via its mechanoreceptors.

The connective tissue fibers of the PL are
mostly type 1 collagen; however, a small por-
tion of fibers are oxytalan and reticulin, and
elastin has been found in some parts.
Fibroblasts are the most frequent cells found
in the connective tissues of the PL. They
cover the surface of the cementum and alve-
olar bone, and are considered to be part of
the periodontal ligament. They include:
cementoblasts, cementoclasts, osteoblasts,
and osteoclasts. In addition, there are also

Figure 1,12 Relatively normal gingivae
{note absent central incisors).

Figure 1.13 Alveolar bane covering
both dentitions in the skull of a child.

undifferentiated mesenchymal cells, defense
cells, and remnants of the epithelial cells of
Malassez,

1.7 The Alveolar Bone

The bony part protecting the teeth is called
the "alveolar bone” of the maxilla and mandi-
ble. The alveolar bone is dependent on the
presence of teeth to remain. In cases of con-
genital absence of all teeth {anodontia), the
alveolar bone is negligible or absent. After
individual tooth extraction, the alveolar bone
that used to encase the root of the tooth will
atrophy. Bone is a mineralized connective tis-
suewithalmost 60% mineral content, together
with 25% organic materials and 15% water. By
volume, bone is 36% mineral, 36% organic,



and 28% water. The mineral phase consists of
hydroxyapatite, and 90% of the organic part is
type 1 collagen. In addition, it has a small
amount of other proteins, such as osteocalcin,
osteonectin, osteopontin, and proteoglycan.

Lol bwo denti
(deciduous, milk) dentition
rv) dentition. The
eruption process of the primary dentition
nd around 6 months of age, and is
lere by 24-30 months. The
I process for the permanent denti-

siarts at & vears of age (6 months), and
continues into the late teens until the third

sy dentition,

Figure 1.15 Normal permanent
dentition.

1.8 The Fectir: Dental Anaramy

molar (if present) erupts. The number of pri-
mary teeth is 20 (10 in each jaw), and the
number of permanent teeth is 32 (16 in each
jaw) (Figures 1.14 and 1.15).

The correct terminology of the parts of the
tooth is essential:

Crowi: The clinical crown is the part of
the tooth that is visible on oral examina-
I'he anatomical erown, on the other
the part covered with enamel
(Figure 1.16
Roae: | linical root is the part of the
tooth covered by alveolar bone. The ana-
tomical root is the part covered with
Sfurcation area (bifurca-

IRTE T

cementum. The

tion or trifurcation) is the area of the root
in multi-rooted teeth where the roots
start to develop away from the crown
(Figure 1.16).
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Figure 1.16 A human maxillary molar with typical
landmarke.

Cervical area: The part of the tooth where
the root and crown join; also known as
the tooth neck (Figure 1.16).

d) Dental prlp: The central space in the teeth
occupied by blood vessels, lymph vessels,
and connective tissue (Figures 1.17 and
1.18). Odontoblasts are located at the outer
surface of the pulp adjacent to the dentine.
Anatomic landmarks of the tooth crown
(Figures 1.19 and 1.20);

Occlusal: the biting surface on posterior
teeth (molars and premolars).

Incisal: the cutting edge on the anterior
teeth (incisors and canines).

~

Figura 1,18 Pulp in a traumatically separated crown
with the remalning radicular pulp tissue intact.

Cusp: eminences on the occlusal surface
of the posterior teeth.

Tubercle: small projection on some coro-
nal tooth parts due to excess enamel
formation at the developmental stage
that could be considered as a deviation
from normal structure and shape.

Cingulum: a bulbous convexity close to
the cervical part of the lingual surface
of anterior teeth.

Ridge: a linear eminence on the occlusal
surface of the crown seen in three parts
and shapes: marginal, oblique, and tri-
angular. The first two are mainly seen

Figure 1.37 Radiographic view of primary (left) and permanent right) molar pulp outlines.



Figure 1.19 Maxillary primary and
permanent molars with cusps and
fissures,

L9 Nermal Occlusion

on maxiliur}' malars, while the latter is
seen in both maxillary and mandibular
molars and premolars,

Fissures: the groove between cusps and
ridges.

Fossa: irregular intrusions and concavi-
ties on the tooth surface, examples of
which include the lingual fossa on the
lingual surface of incisors and the
central fossa on the occlusal surface of
maolars.

Pit: pinpoint inversions of the surface
enamel at the junction of grooves or at
their ends. An example would be the
occlusal pit on the occlusal central fossa
of molars where the fissures meet.

Buccal: the crown surface touching /adja-
cent to the cheek (posterior teeth).

Labial: the crown surface touching/adja-
cent to the lips (anterior teeth).

Palatal: crown surface adjacent to the
palate (maxillary teeth).

Lingual: the crown surface touching/adja-
cent to the tongue (mandibular teeth).

Mesial: the crown surface facing the
midline.

Distal: the crown surface facing away
from the midline.

1.2 Normal Occlusion

The skeletal jaw relationship dictates the
inter-cuspal position of the teeth (occlu-
sion). Occlusion can be defined as the rela-
tionship of the teeth in both jaws when

9
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1 Owarl e Dentol Anaiorny

they are in contact. A normal occlusion

(Class 1) is the commonest occlusion in the

population:

a) The maximum number of teeth are in
contact, and the mastication forces are at
the physiological limit and along the long
axis of the crowns.

b Lateral movements of the jaws are carried
out without interferences.

¢} The space between teeth at rest is known

as the freeway space.
¢! Teeth alignment is acceptable esthetically.

1.10 Classification of the
Occlusion

Normal occlusion: All teeth are in appropri-
ate occlusion, with correct molar and incisor
relationships (Figure 1.21a and b).

(a) (b)

al

b)

Class I maloeclusion: One or more teeth
are not in the normal position (malposi-
tion), while the molar relationship is
normal (Figure 1.22a and b)

Class I malocclusion: The maxillary first
molar is located mesially by a minimum
of halfa cusp from its normal Class [ posi-
tion. There are two sub-groups of Class I1:
Division | (maxillary anterior teeth are
proclined, as shown in Figure 1.23) and
Division 1I (maxillary anterior teeth are
retroclined, as shown in Figure 1.24). In
certain cases, only the centrals are retro-
clined, and laterals are proclined.

) Class Il malocclusion: The maxillary

first molar is at least a half cusp more
distal than a Class [. The incisor relation-
ship changes from a normal maxillary
over-jet to a reverse over-jet (Figure 1.25a
and b).

Flgure 1.22 Class | malocclusion: (a) wide diastema, (b) severe crowding and crose-bite,



L0 Classifeation of the Occlusion |11

Jiwision | anterior open bite,

()

Class Il Divistan 1 (o) deep overbite, () Increased anterior over-jet and over-bite (occlusal view),

(b)

Figure 1.25 Class lll malocclusion: (a) reverse over-jet, (b) edge-to-edge and posterior cross-bite,



| the strongest structure in both

mans and animals, and consists of minerals
and water (4%). Microscopic views

w2t it consists of “enamel rods” that

ned of bundles of hydroxyapatite erys-

area of the crystals adjacent to other

iz known as the "rod sheath!" In longi-

tudinal sections of enamel, the crystals closer
o the enamel surface are more divergent
fram the long azis of the rod, and get close Lo
9. The external border ol the twao orienta-

tions appears in the shape of & key lole,

2.1.1.1  Striae of Retzius

These are a series of lines representing the
stages of Hruw[h in cross-sectional dimen-
sions, and appearing as dark bundles. These
lines are representative of the intermittent pro-
duction of enamel while the dentine is being
formed. They are more commen in permanent
teeth than in primary, and are least common in
natal and neonatal teeth. Incremental lines
also appear as the result of disturbances in the
development cycle — for example, owing to
fever, which directly affects amelogenesis.

2.1.1.2 Hunter-5chreger Bands
These are a lighting phenomenon formed by
changes in the direction of enamel rods.

dontium

= bands are best seen following light
ction on longitudinal dried sections.

203
Enamel}
These consist of wavy rods and are mostly
seen at the cusp areas.

Gnaried Enamel (Spiral

2.1.14 Enamel Tufts and Lamella

These originate from the dentine enamel
junction and extend a short way into the
enamel. These highly mineralized structures
are divided into branches at their enamel
ends, and they contain higher protein levels
as compared to other parts of the enamel.
Lamellae and the proteins between the tufts
are formed from the tufts.

2.1.1.5 Enamel Surface

Striae of Retzius lines are continued to the
external surface, ending in deep surface
fissures known as “perikymata.” The surface
of an unerupted tooth is covered with layers
of 0.5-1.5 pm cuticles without a specific
structure. Small, poorly bonded crystalline
pieces are formed immediately beneath the
cuticles. The surface layer and cuticles will
vanish due to attrition and abrasion as
soon as the tooth erupts. Figure 2.1 a and b
shows the ground and demineralized sec-
tions of a sound maxillary canine tooth as a
representation of enamel, dentin, and pulpal
space.

Atlas of Pediatric Oral and Dental Developmental Anomalles, First Edition. Ghassem Ansari,

Mojtaba Vahid Gelpayegani, and Richard Welbury.
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Figure 2.1 (a) Ground section of the crown of the maxillary canine enamel; (b) demineralized section of the
same tooth, where almost all the enamel tissue has disappearad Ieaving the remaining collagenous structure.

2.1.2 Dentine

The bulk of the tooth structure is known as
dentine. It consists of more water {10%) and
collagen (20%) as compared to enamel, and
the level of mineral drops to almost 70%. The
orientation of the dentine components is dif-
ferent in coronal and radicular dentine
(Figure 2.2a and b). Both areas contain tubu-
lar odontoblastic processes that extend from
the pulp into the surrounding dentine struc-
ture providing sensitivity, thereby protecting
against stimuli and hazards. The odonto-
blasts located at the pulpo-dentinal junction
are the source of dentine secretion and
production.

(a) (b)

2.1.21  Dentinal Tubules
Dentinal tubules are small spaces within the
dentine structure filled with interstitial fluid
and the odontoblastic process. They are
mainly present in the coronal segment of
dentine, and follow an “S” shape, extending
from the outer surface of dentine (eentin-
enamel junction, or DEJ) to the periphery ol
the pulp (pulp dentine junction, or PDJ).
Various proteins, including glycosamino-
glycans, proteoglycan, and glycoproteins, are
present within dentine, as well as mineral
hydroxyapatite. Dentine has an elastic struc-
ture, and this is critical for the teeth as it
allows some degree of flexibility, protecting
enamel from easy fracturing. The dentine

Figure 2.2 {a) Ground section showing dentin close to the enamel and pulp: (b) illustration of tubular dentin.



tubular structure is a unique characteristic
feature of dentine, and, in addition to den-
tine tubules, there are three other elements
within the tubular structure: intertubular
dentine, intratubular dentine, and interglob-
ular dentine.

2.1.22
The

inside the tubules is called ftratubilar den

Intratubular Dentine

circular.  bhyvper mineralized  dentine

fine. A ground section with a cutting clepris
f 90" illustrates these hyper-mineralized

which are formed within

Rl O WARTIRLLIRE

the wbules. causing a narrowing of the
thules. These rings are more easily detected
when a cross-section includes parts of min-

=4 dentine in the butt joints of the

ntertubular Dentine
vt of dentine surrounding the tubules
d imtertubular dentine. It contains
collagen fibrils, which are in the form
interwoven network providing the
appropriate structure for apposition of the

of an
apatite crystals.

2124  Interglobular Denting

The term fmterglobinlar dentine vefers Lo
the areas of mature dentine in which min
eralization is poor or absent. The tubular
pattern remains intact and visible within the
interglobular dentine,

2.1.25 Incremental Lines

Dentine formation follows a series of
intervals of active and rest phases. These
intervals leave developmental lines that cross
the tubules and indicate the step-by-step
formation of dentine.

2.1.2.6 Granular Layer of Tomes
This is a specific layer of dentine laying
within the radicular dentine.

2.1.32 Cementum

The cementum is a covering structure for the
root of the teeth that plays important roles in

2.1 Tooth Histalogy | 15

nourishing the tooth as well as in stabilizing
the tooth via the attachment to the
periodontal ligament. This enables the tooth
to maintain its relationship to adjacent and
opposing teeth. It is an essential part of the
periodontium (Figure 2.3).

2.1.3.1 Cementum Connective Tissue

This Is a hard, bonelike structure covering the
entire root surface and receiving the perio-
dontal ligament fibers. Cementum forms
from an organic matrix that is made mainly of
collagen and stem cells. Unlike bone, it does
not contain blood vessels, and therefore can-
not remodel. The majority of cementum is
connective tissue, with differing amounts of
cells, fibers, and ground substance. There are
two types of cementum: cellular and acellular,
Cementoblasts and cementocytes are the two
types of cells found in cementum.

2.1.3.2 Fibrous Matrix

The fibrous matrix consists of two types of
collagen fibers: internal and periodontal liga-
ment. There are three variations of the cemen-
toenamel junction (CEJ): (i) enamel is covered
with cementum, (i) edge-to-edge cementum/
enamel, and (iii) a gap between cementum and
enamel, with exposed dentine.

Figure 2.3 Cementum covering the rootofa freshty
extracted permanent incison with abnormal caronal
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2.1.4 Dental Pulp

The dental pulp is the central, highly vascular,
and innervated segment of the tooth
responsible for nutrient supply and sensation.
The pulp tissue originates from the periapical
region, and the blood supply reaches the
tooth through the apical foramen. The pulp
tissue extends to the pulp horns within the
tooth crown in order to nourish the dentine
and enamel cells.

2.1.5 Periodontium

The periodontium is a complex of cementum
and bone with blood vessels, nerves, and
bundles of fibers throughout the whole
length of the socket, providing nutrition and
sensibility, and allowing the tooth to remain
within its socket during mastication and
speech. The pericdontium has the potential
for regeneration and remodeling throughout
life, which allows the primary dentition to be
transient and to be replaced by the permanent
dentition.

2.2 Embryology of Teeth:
Life Cycle of the Tooth

The development of a tooth germ from
embryonic cells is called the life cycle of the
tooth. This cycle includes several steps that
are very sensitive to threats that cause poten-
tial defects. Any damage to the tooth germ
cells could interfere with the formation or
calcification, or both. Developmental defects
are described depending on the severity and
stage of interruption of tooth development.
The life eycle of the tooth includes the fol-
lowing stages:

2.2.1 Initiation (Bud) Stage

This is a stage at which the initial signs of
the formation of a tooth bud are seen, with
the resultant ameloblastic activity laying
down the enamel substance in a designated
area dictated by the genetic instruction of
cells.

2.2.2 Proliferation (Cap) Stage

This is the stage reached at 9-11 weeks of
gestation. The shape of the initial structure is
determined by the genetic order of cell and
organ formation. The initial shape looks like
a cap or hat, and is known as the cap stage.
The tooth germ in this stage is formed of
three segments: (i) dental organ, (ii) dental
papilla, and (jii) dental sac. The dental organ
is responsible for the production of enamel.
The dental papilla will produce dentine and
pulp in the future. The dental sac is the origin
of the cementum and periodontal ligament.

2.2.3 Histodifferentiation and
Morphodifferentiation (Bell) Stage

This step happens during 14-18 weeks of
gestation, when the cap continues its proli-
eration until it reaches a bell shape. Cells are
aligned in a format and shape close to the
final tooth shape. The inner epithelial cells
are converted to ameloblasts, which in turn
produce the enamel matrix. Parallel 1o
ameloblast formation, the dental papilla
forms adjacent to the basal membrane and
starts to differentiate into odontoblasts.
These newly formed structures start to dif-
ferentiate into early enamel and dentine.

2.24 Apposition and Calcification

The apposition stage starts following the for-
mation of the matrix of the tooth. This stage is
responsible for enamel and dentine formation
by ameloblasts and odontoblasts from a single
center of growth, starting from the Dentino
Enamel Junction (DEJ) and extending to the
DEJ. Calcification occurs by the entry of organic
salts into the mature tissue matrix. Calcification
of enamel starts by the oppesition of mature
enamel at the cusp tips and incisal edges of the
incisor teeth, and continues from these points
toward the cervical margins. The older (mature)
enamel is, therefore, located at the cusps, and
the newly formed enamel is at the cervical
region. Interference in any of these stages is
potentially hazardous and could cause develop-
mental defects of the tooth. Damage to the
tooth germ in each stage will cause different
clinical effects.
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E}?EL{GIHEU;H' v and Dhaognosis of T

Disturbances

Various defects (anomalies/malformations)
can develop in the tooth structures depend-
12 on the causative agent and its relation-
fip wo the stage of the tooth formation and
lzification, The incidence of defects differs

L=y

" wm

based on race, geographic region, and sex,
and these variations have been reported on
different tooth parts as well as tooth support-
ing structures, In one study, enamel defects
were reported in 33% of the population
{Masuma et al. 2003).

The frequency of delects is common, so it
is important for the dentist 1o have the
knowledge o inlorm the parents appropri-
ately. Accardingly, this topic should be ade-
quately cavered in the dental undergraduate
teaching curriculum.

3.2 Diagnosis and Classification
of Defects in Teeth

The classification of defects in teeth varies
and is based on the different structures
involved. When each part of the tooth is
affected, it is classified as a “structural
defect” This may affect the quantity of the
tooth substance produced, causing shape
and size variation, and, in certain circum-
stances, the absence of teeth or the forma-
tion of extra teeth, Tooth color is also

eth Developmental

affected in certain defects, causing abnormal
appearance. Apart from these variations in
classification, the causative source of the
defect may also be considered as a tool for
the classification of dental defects. The fol-
lowing sections discuss the most common
classifications used by dental professionals
and scientists.

3.2.1 Cause of Disturbance

ul CGenetic: Tooth shape and structural con-
tent can be influenced by genome dicta-
tion. There may be a wide range of
disturbances as part of a much larger clin-
ical manifestation, such as a syndrome
involving several body organs as well as
the teeth, including those in ectodermal
dysplasia; or, alternatively, only teeth may
be involved, such as the case in amelogen-
esis imperfecta.

b) Congenital: There are instances when a
childs tooth development is affected by
events during pregnancy or at birth. This is
known as congenital, and there is no faulty
gene involved, an example of which is enamel
hypoplasia caused by maternal dehydration
or viral infection during pregnancy.

¢) Acquired: These cases are affected by
environmental factors - for example,
fluorosis defects caused by water fluoride
content or isolated enamel, and dentine
hypoplasias in permanent teeth caused by
infections involving primary antecedent
teeth, such as in Turner's hypoplasia.

lu-
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31.2.2 Extent of Invalvement of the
Dentition

Defects can either imvolve part or all of the
teeth. They may also affect one tooth, a few
teeth, or the full dentition, It is important to
classify them on the level of involvement of
the teeth:

a) Generalized
i+ Localized

3.2.3 The Structure Involved
3.23.1 Enamel Defects

i Enamel hypoplasia: This  condition
accounts for 15.8% of all ename] defects —
for example, molar incisor hypoplasia
(MIH) (Gurrusquieta et gl 2017},
Localized cases are more frequent
than those with more generalized
involvement.

bi Amelogenesis imperfecta: In this condi-
tion, defects occur on parts or all of the
enamel of teeth. Severa) types of this
condition have been  described,
Morphologically, four clinical types are
recognized:

1! Hypoplastic

21 Hypomature
21 Hypocalcified
4 Combined

The hj;mmfn:'ﬁsd type is the most frequent,
and the combined type is the leas frequent.

3.2.32 Dentine Defects

2 Dentine dysplasia: This is 4 rare familial
condition reported in differen: parts of
r.h,e world. Dentine formation is affected
in such a way that the volume of dentine
E;?::;:‘IE?:S reduced, resulting in short-

I
st oots. It has twg types:
2, Coronal

b Dentinogenesis :'mperfetrm
the dentine structure hag abnormal colla-
gen content and is weaker than normal
dentine. The condition was originally

mainly seen and reported in America,

India, and Africa. Three types are

recognized:

1) Type I, associated with osteogenesis
imperfecta

2) Type ll, affecting only the teeth
3) Typelll, Brandywine isolate in Maryland
(USA), also called “shell” teeth

Type 1l is the most frequent type among all
three types.

3.2.3.3 Cementum Defects

These are rare, with each type having differ-
ent racial incidences. An increase or decrease
in cementum substrate influences its role as
part of the periodontium, Excess cementum
production is described more frequently,
since reduced or absent cementum leads o
early tooth loss. There are three types:

a) Hypercementosis: Cementum secretion
increases, causing accumulation of large
areas of cementum around the root apex,
which appears radiographically as “club-
bing" of the apical area.

b) Hypocementosis: In hypocementosis, the
amount of cementum formed is reduced,
in contrast to hypercementosis. A thin
layer of cementum results in failure of the
periodontal ligaments to attach properly,
resulting in loosening of the teeth and
early tooth loss.

¢} Acementosis: This is a very rare condition
in which the roots of teeth have no cemen-
tum cover, leading to early tooth loss.
Areas of acementosis can occur in
hypophosphatasia.

3.2.34 Entire Tooth Structures Involved

a) Aplasia (Anodontia): No teeth develop in
either primary or permanent dentitions.
This could also happen in one or a few
teeth, where the term “congenital miss-
ing" is used to describe the condition.

b} Regional odontodysplasia/odontogenesis
imperfecta: This is a developmental
disturbance involving one or more neigh-
boring teeth. Deficiency extends from



enamel and dentine to the pulp, making
an abnormally large space provided for
the pulp chamber to fill. It has a unique
radiographic appearance, piving it the
name “ghost tooth.” as a ghostlike radio-
graphic appearanee is detected, Delayed
etuption of altected leeth is o conunon
finding associated with the condition,

L S:“QH:I‘F:.“.:.I' 4!'..:‘."r.'r4'.f1'w|r'ﬂ'r{kr.r:: Therer are
cases where expransion ol e conuelition
has reached the eative quadrant, Lot it s
more comimonly seen in the maxillary
alveolus. It s interestingly reported o
occur onlv on one side of the jaw, and is
associated with spacing between the
imvolved teeth. The permanent premolars
are usually absent on the affected side,
and there is a lack of pneumatization of

3214 Testh Morphology

The incidences and prevalence of malforma-
tinans differ between races and cthnic groups,
Many malformed weth are assoclted with
syndromes. Mallormations can be clssificd
as:

o Invagination (deas in dentel: e growth
of enamel, witl or without dentine, Trom
the occlusal surfoce towaed the pulp
space.

b} Evagination (talon cuspl: Outgrowth of
enamel, with or without dentine, ranging
from a small eminence to a full cusp.

¢} Gemination: When the tooth crown has a
cleft, giving the appearance of an extra
crown. It may start with a small groove,
but could reach as deep as the pulp at the
cervical part of the crown. In extreme
cases, the tooth bud may be divided into
two pieces, one of which becomes a
supernumerary tooth.

d) Fusiom: When two adjacent teeth are
fused together, making the twa look like
one single large tooth. In true fusion, the
roots remain separated.

¢} Peg lateral: The rounded and more coni-
cal formation of a lateral incisor.

i)

5 -
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Hutchinson incisors: Notched appearance
of permanent central incisors associated
with congenital syphilis.

Mulberry molar: Formation of multiple
cusps instead of, or in addition to, each
normal cusp on molar teeth.
Supplemental tooth: An extra tooth of
similar size and morphology as a normal
tonth

Cdontonme: Any mass of malpositioned
and deformed tooth tissue occurring in
the alveolus in the position of normal
teeth. Based on their composition, odon-
tomes can be classified into (a) com-
pound, and (b} complex.

leeth Size

P | L=

The “normal” size of teeth has been standard-
ized, and a certain range is accepted among
populations. When proportions are reduced
or increased as compared to “normal)’ the
condition can be classified as follows:

Macrodontia: When tooth size is larger
than the normal range
Microdontia: When tooth size is smaller
than the normal range
Short roots: When root growth does not
reach the normal limit

3.2.6 Teeth Count

a) Mesiodens:

Hyperdontia and hypodontia are reported
frequently among many races and popula-
tions, especially when associated with
syndromes.

3.26.1 Hypodontla

a} Hypodont: one to four missing teeth
Iy} Oligodont: more than four missing teeth
¢} Anodont: total missing teeth

3.26.2 Hyperdontla

Maxillary Midline

supernumerary

b) Paramolar: supernumerary of molar region
¢) Multiple extra teeth
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3.2.7 Color of the Teeth

Changes in color of the teeth have many pres-
entations, depending on their origin and caus-
ative factors - for example, high fluoride
intake, tetracvcline use, liver disease, etc.
Since the condition was first reported in chil-
dren with cystic fibrosis, tetracycline discol-
oration has now significantly reduced, thanks
to educational efforts. The frequency of fluo-
rosis ranges between 20 and 40%, and tetracy-
cline was at approximately 23% during the
1970s when it was widely prescribed, with
very few cases and their managements being
reported in recent years (Stewart 1973
Koleoso et al. 2004 Kuzekanani and Walsh
2009; Wiener et al. 2018). Discoloration can

be classified based on the color changes in the
normal tooth color. These may include: chalky
white, snowcap white, gray, black, brown,
blue, yellow, and red. Discoloration can also
be classified based on the cause, as follows:

a) Food and diet

b} Vitamins and minerals

c) Excess ions of fluoride

d) Systemic disease

¢) Cystic fibrosis

i} High fever

g} Jaundice

h) Dehydration

i) Medications

i) Trauma and teeth infection
k) Congenital enamel and dentine defects
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Etiology and Pathology of Teeth Dhe

Eriology and the stage of teeth development
govern the outcome of the defective tissue. In
cases of genetically originated effects, the
resultant defects have affected the entire tis-
sue from the start to the end of its develop-
ment because the genetic effect has been
continuous. In comparison, defects caused
bv environmental factors are determined by
the starting time and the length of exposure
to the environmental factor,

Trath formation involves a series of devel-
opmental processes, and any disturbance in
these processes could lead to defects propor-
tionate to the severity and timing of the
disturbanee,

4.1 Genetically Originated
Defects
4.1.1 Disturbances in Teeth Count

Normal infants develop their primary denti-
tion (milk teeth, deciduous teeth) of 20
primary teeth, while adults develop their
permanent dentition by replacing the
primary teeth in addition to adding other
permanent teeth posteriorly, making 32 teeth
in total. Any disturbances in these numbers
can lead to abnormalities in ocelusion, func-
tion, and aesthetic. In contrast, hyperdontia
is when the number of teeth exceeds the nor-
mal number and hypodontia is lowered the
normal number.

lurbances

4.1.1.1 Reduced Numbers; Missing Teeth
Accurate assessment requires a clinical and
radingraphic examination.

4.1.1.1.1 Hypodontia

A reduced number of teeth could manifest
clinically as a single missing tooth or multi-
ple missing teeth. Hypodontia is the general
term used when the normal number of
teeth is reduced. More accurately, one to
four missing teeth is ivpodontia (Figures 4.1,
4.2, and 4.6), more than four missing teeth
should be termed oligodontia (Figures 4.3-
4.13). and amodontia is the correct term
when there is complete absence of teeth
(Figure . 1.

Hypodontia can affect both dentitions as it
is genetically determined. If there is an
abnormality of number in the primary denti-
tion, then there is a 40% chance of a numeri-
cal abnormality in the permanent dentition.

4.1.1.1.2 Oligodontia

These cases are more commonly associated
with syndromes where other organs are also
affected. An example is ectodermal dyspla-
sia, where the affected patients usually only
have a few conical deformed teeth. Existing
teeth are abnormally positioned within the
bone of the arches with significant spacing.
In most instances, erupted teeth tend to be
located anteriorly, with no teeth in the pre-
molar and molar areas (Figures 4.3-4.5 and
4.10-4.13),

Atlas of Pediatric Oral and Dental Developmmental Anomalles, First Edition, Ghassem Ansari,

Mojtaba Vahid Golpayegani, and Richard Welbury.
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Figure 4.1 Missing upper lateral incisors and lower central incisars,

(a)

(o)

Flgure 4.2 () Missing upper left central and lateral incisors, upper right first premolar and lower left and right
first premolars: (b] panoramic view showing missing second premolars, lower incisors, one lower molar, and
upper lateral incisors.



4.1 Genetically Originated Defects

(b)

7 - note the thin hairand dry skin;
yorly formed conical-shaped teath.

4.1.1.1.3 Anodontia
There are no teeth in either arches, and the
clinical appearance is of a reduced wvertical
face height and protuberant lips. This
appearance is due to the reduced wvertical
height resulting from missing teeth and the
absent alveolar process. The prevalence of
anodontia is very low. These patients are
utherwise healthy and usually free from any
systemic disease — an exception being the
Only ane conlcal maxillary tooth, with association  with  ectodermal d‘_il's-plasia
the rest missing in both upper and lower arches. (Figure 4.14).

Figura 4.5 Presence of only three
teeth in the mandible, and multiple
missing teeth, in a case of incontinentia
pigmenti,

23



(a)

e R

(b)

Figure 4.6 A single missing upper left
lateral incisor, with midline shift to the
side of the missing incisor.

Figure 8.7 (3] Panoramic view showing missing premolars and second milars; {b) pancramic view shawing

missing upper leftcentral and lateral incisors.

4.1.1.2 Increase in Numbers; Extra Teeth
Accurate assessment requires a clinical and
radiographic examination. One classification
refers to the location of the extra teeth; ante-
rior or posterior (most commonly incisor or
molar regions), and either in the maxilla or
mandible.

4.1.1.2.1 Supernumerary: Conical, Tuberculate,
and Supplemental Mesiodens

Located in the maxillary midline and empiri-
cally called mesiodens, they can be conically
shaped, tuberculate shaped, or supplemental
{identical to a normal tooth). These cases are
more usually seen as a single tooth but not
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4.1 Generically Oviginated Delects

entures for different chilchr
hno additional retention,

a) appliance with double cribs

PaNCamie I.I!]Il.ll]rul| b Abhuswing slagoificant missing teeth in both upper and lower al'l:hE'E, Wllth ﬂnl'ﬁl'

a single molar present in the el moasiiba

Figure 4.10 Clinical view of an ectodermal dysplasia
patient with missing and malformed teeth,

uncommeonly as a pair of extra teeth on the
palatal side of the crowns of the upper central
incisors, They are usually found on routine
radiographic examination with no clinical
signs or symptoms (more commonly coni-

cal), or when permanent incisor eruption is
delaved {more commonly tuberculate). They
can also sometimes interfere with the posi-
tion of primary centrals following their erup-
tion, even causing early loss of the primary
incisors (Figures 4.15-4.18).

A proper radiographic evaluation of the
region will clarify the exact cause of delayed or
interrupted eruption of permanent teeth.
Surgical removal of the supernumerary teeth is
normally the treatment of choice. The child’s
age will dictate the appropriate time for surgical
intervention, avoiding unwanted damage to the
immature permanent teeth crown and root. If
the timing of the surgical intervention is appro-
priate, the unerupted permanent teeth may
erupt without orthodontic traction. If surgical
intervention is delayed and the permanent
incisor root is nearly mature, then traction
will normally be required. If a supplemental

25
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Figure 4.11 Intracral view shows
mhliiplc- missing teeth and conical-
shaped teeth in both upper and lower
arches.

=

gure £.12 Panoramic radiograph shewing multiple missing teeth in both upper and lower arches, maxillary
larerals, mandibular centrals, and mandibular second premolars,

Figure 4.13 Clinical view showing congenital unifateral missing teeth in lower left mandibular arch; note the
missing alveclar bone as an indication that no teeth existed.

supernumerary erupts, then a decision will ~ 4.1.1.2.2 Supernumerary: Para-molar

need to be made whether to extract the super- These teeth are positioned beside and between
numerary supplemental tooth or the normal  molar teeth in either the maxilla or mandible.
tooth. This decision will be influenced by which ~ The shape of these teeth is very similar to the
extraction gives the best orthodontic result. normal dentition and most commonly similar
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(a) _ (b)

) Intraoral view of & pat tha dontia

Clirndcal view of the upper arch with an erupting conical mesiodens: (a) in palave; (bB) in the
midline,

Figure 4.16 (a) Periapical radiograph showing an erupting conical mesiodens; (b) occlusal view of two
supernumerary teeth on and between upper permanent incisors, between the primary central incisors’ roots.
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Figure 2.17 Upper occlusal radiograph shows the
inverted conical mesicdens between the roots of
erupted upper permanent central incisors,

to premolars. While the removal of paramolars
is usually encouraged, their potential use has
been suggested to replace severely destroyed
molars. They are usually found on routine
radiography (Figure 4.19).

4.1.1.23 Supermnumerary: Natal and
Necnatal Teeth

Those teeth that are present in the mouth at
birth are known as “natal teeth!” while “neona-
tal” teeth appear in the oral cavity shortly after
birth. They are usually seen in the lower inci-
sor region. Signs of teeth in the mouth have
been reported as early as 26 weeks in uterine
life in premature babies. The incidence is

3 18 Clinical view shows two erupted
supernumeraries. Conical mesiodens {upper rightl
and uberculate mesiodens (upper left)

from 1 in 700 to 1 in 6000 live births. It 15
believed that only 10% of such teeth are super-
numerary. In 90% of cases, they are the nor-
mal primary mandibular central incisors
(Figures 4.20-4.22). Oeccasionally, these
teeth are seen in certain syndromes, such as
Ellis-Van Creveld syndrome, pachyonychia
congenita, steatocystoma multiplex, and
Hallermann-Streiff syndrome. Riga-Fede
syndrome or disease is when an ulcer under
the tongue forms in the presence of teeth.
Reasons for the removal of natal or neonatal
teeth are: painful breast feeding, ulceration of
the tongue, or mobility endangering the

Figure £.19 Panoramic view of bilateral mandibular para-molars,
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(b)

Chinical appearance of neonatal teeth: (3] fully srupted; (&) semi-erupted,

.{

Natal teeth: (a) presence of one tooth; (b) two teeth.

Figure 4.22 Extracted natal teeth show an underdeveloped structure with no supporting root.



airway - otherwise, every attempt should be
made to retain them.

White, smooth, firm swellings similar to
the appearance of natal and neonatal teeth
sometimes appear on the buccal aspect of the
alveolar ridges or in the midline of the palate.
These are fibroepithelial embryonic rem-
nants, and their natural history is to resolve
within months. These fibroepithelial
remnants are called “gingival cysts of new-
born,” “Bohn’s nodules” or “Epstein pearls”
(Figure 4.23).

I
3

Disturbances in Proportion
and Size of the Teeth

There are minor variations in tooth sizes
between races and sexes. However, there are
instances where the tooth size is increased or
decreased under direct genetic influence.
These changes may also be associated with

changes in jaw size, preventing any crowd-
ing. However, in many instances, no such jaw
growth occurs, resulting in crowding
Changes in size may be seen with or without
changes in the shape of the involved teeth. A
larger tooth size is called macrodontia, and a
reduced tooth size, microdontia.

4.1.2.1 Large Size - Macrodontia

In general, maxillary central incisors are 9
mm wide, while maxillary lateral incisors are
7.5 mm wide. Any size above these figures
are considered enlarged or macrodont
(Figure 4.24),

4122 Small Size - Microdontia

Peg laterals are clear examples of reduced
size (microdontia). General enlargement of
all teeth is noted in some endocrine condi-
tions ~ for example, growth hormone excess
(Figures 4.25-4.27).

Figure 4.23 Gingival cysts of newborn (Bohn's
nodules, Epstein pearls) on the labial surface of
the maxillary anterior region.

A

Figure 424 (a) Macrodont erupting maxillary permanent central incisor; (b) its radiographic view after full

eruption and root maturation,
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(B)

f a microdont upper right lateral

Figure 4.27 Microdontia, both upper lateral incisars in orthopantomographic view, along with several missing
teeth.



4.1.2.3 Short Roots

The shortness of the root is judged in com-
parison with a normal root. Various environ-
mental and genetic factors can cause the root
to be underdeveloped, examples of which are
the results of radiotherapy and dentine
dysplasia (see Section 4.1.4.2),

4.1.3 Disturbances of Teeth Morphology

Each tooth is formed in a specific shape, with
all angles and dimensions dictated by the
genetic code.

4.1.3.1 Densinvaginatus
The enamel and dentine fold into their own
structure, producing a cleft. This is usually

(a) (b)

seen on the lingual aspect of the upper
incisor teeth and more commonly on lateral
incisors, and is reported in both dentitions.
In more severe cases, the invagination may
leave a path to the pulp, leading to early
pulpal necrosis after eruption. In some
circumstances, the folding is extreme and
produces the radiographic image of an
inverted tooth inside the involved tooth - a
condition termed dens in dente (Figures 4.28
and 4.29). Oehlers (1957a, b) has suggested
the following classification:

Type I: Invagination limited to the crown

Type I Invagination below the Cemento
Enamel Junction (CEJ)

Type HI: Invagination fully extended to the
apex of the tooth

Figure 4.28 (a) Dens in dente Type lil
appearance on a sectioned extracted
tooth: (b) radicgraphic view of
invagination on the upper primary
canine,

Figure 4.29 Dens in dente
invagination on the labial surface of an
upper lateral incisor.




Accurate diagnosis is essential to inform
correct treatment. Pulpal involvement is
common. Negotiation of canals often
roquirm‘. an n].w';'l.lin;{ In'l:'l'u.-.:-nru-, Maost of
the involved teeth develop pulpitis and pulp
involvement, as the enamel and dentine thal
lines the in-folded areas 2 very thin and eas
ily breached by early carles

MY BIY eTEaat ||

I.“-'I."".':.‘\ i _‘|_;:. ¥4 il Dhens in

dente cases in particular are secn more fr

quenty in the upper lateral incisors and I

ire £ rregions (Figure 4.30).
L Aginiaton on leeliv was li.']'”..ljll.l.'l.l.i.'.hl:-\.l'.:'

as 1794 by Ploguet (Schaefer 1955) as a taoth

nside another Busch (1897) used the term

dens in dente” [from their radiographic

pical radiographic (a)

' invaginatus, upper
areral incisor: (b) type I
1t (right] dens in dente, lower

merrmanent central incisor,

Figure 4.31 Dens evaglnatus on the
labial surface of the upper left central
incisor.

4.1 Genetically Originated Defecrs

4.1,3.2 Dens Evaginatus (Talon Cusp)

This condition manifests with a prominence
covered with enamel (Figure 4.31), usually
but not exclusively seen on the occlusal
surface of the buccal cusp in premolar
tooth, with a high incidence in Asian and
Caucasian populations. It is more common
in lower premolars, and the enamel promi-
nence contains dentine and pulp in nearly
f Evaginated odontome is
- term used to describe this condi-
ipernumerary teeth have also been
i with the condition. Both primary

h 0 CASEs.

and permanent dentitions may be involved,
and the evaginations may be bilateral.

Merril has classified dens evaginatus into
two groups: (i) originating from the lingual

(o)




crest of the buccal cusp, and (ii) originating
from the middle of the occlusal surface.

Extension of the evaginatus to the incisal
edge of a tooth forms a “talon” cusp. Mitchell
introduced the term in 1982, and Mellor and
Ripa (1970) later named it “talon cusp”
because of its likeness to the talon of an eagle
(Figure 4.32). A classification based on size
and shape was introduced by Hattab et al,
(1996):

Type I (talon): An extra cusp on the palatal or
labial surface of a primary or permanent
tooth at half its clinical height.

Type I (semi-talon): An extra cusp of more
than 1 mm, but less than half of the clinical
crown. This excess part is either isolated
or conjoint with the palatal surface of the
tooth.

Type IlI (trace talon): A large cingulum with
different shapes of conical, bifid, or tuber-
cle-like projections.

In radiographic images, talons appear as
radio-opaque structures overlying normal
anatomy. The pulp portion of the talon may
be visible and superimposed on normal pulp
horns. In larger evaginated masses, the pulp
is more easily visible. No clear etiology has
been determined for talon cusps. The high-
est incidence is on primary maxillary lateral
incisors and permanent maxillary central
incisors. They are usually unilateral, but
bilateral cases have been reported. Talon
cusp may affect occlusion, function (speech

(&) (B)

and trauma to the lip), and aesthetics. Care
must be taken to correctly diagnose talon
cusp on unerupted teeth and thereby avoid
unnecessary surgical interventions.

There is a higher potential for caries devel-
opment in the deep grooves at the junction of
talon cusps and the involved teeth. Fissure
sealing or adhesive restorations in the grooves
are required. Treatment involves occlusal
adjustment without pulp exposure; other-
wise, a pulpotomy (preferable) or pulpectomy
may be necessary. Fluoride therapy can
reduce sensitivity after occlusal adjustments.

4.1.3.3 Peg-shaped Laterals

The shape and size of the tooth is reduced
with a classic tapered appearance, giving it a
conical shape (Figure 4.33). The basic struc-
ture and composition are unchanged. The
aesthetics is dramatically affected, and resto-
ration at an early age with ceramic or com-
posite laminate veneers is the treatment ol
choice, with full porcelain crowns being an
option in severe cases.

4134 Fusion

Two adjacent teeth have fused together coro-
nally and are seen clinically as one tooth.
This may occur between two teeth of the
normal dentition, or between one tooth of
the normal dentition and a supernumerary
tooth. In true fusion between two teeth of the
normal dentition, the number of teeth in the
arch is reduced (Figures 4.34-4.37).

Figuse 4 32 (2] Case of talon cusp on the upper left lateral incisor; (b) talon on the upper left central incisor.
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Figure 4.33 Both upper left and right
lateral incisors in “peg shape”

(b)

FI

i o =

Fused (o) upper ight lareral incisor with caning; (b) upper left lateral with canine.

Figure 4,35 Geminated maxzillary left
central incisor, note the presence of
narmal shaped maxillary left primary
lateral incisar,
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4.1.3.5 Gemination

The tooth germ is divided into two germs in
its late development stage, resulting in a
tooth with bifid or cleft crown. The cleft
usually involves the full crown length, with
an appearance of two teeth clinically.

Aguild et al. (1999) has introduced a clas-
sification of the different types of geminated
teeth based on their morphology:

Type I:A divided crown with a single root.
The crown is usually oversized, with an
incisal notch, and associated with a pulp
chamber of two horns. The overall size of
the root and pulp is narmal.

Type II: Both crown and root sizes are
increased, with no notch or groove, and a
single large pulp chamber and pulp canal.

Type 11I: Conjoint crowns are cervical, with a
vertical groove and two pulp chambers

Figure 4,36 Fused upper right primary
central and lateral incisors.

Figure 4.37 Fusion of lower right
primary canine and lateral incisors
along with missing lower left incisor.
The fusion may also be considered a3
gemination of the [ower canine and
missing lower lateral incisor.

merging to a common single nerve trunk
in a larger-than-normal root canal.

Type IV: Two identifiable crowns and roots
are attached with a groove throughout the
entire length of the tooth.

Fusion and gemination are relatively easy
to be distinguished and properly diagnosed if
there are no supernumerary elements
involved. However, with supernumerary ele-
ments involved, the original description — of
either a reduced number of teeth in the arch
with one tooth being larger (fusion), or the
increased number of teeth in the arch with
ane large cleftic tooth (gemination) — does
not follow. Some clinicians prefer to call all
larger teeth "double teeth,’ and then to
describe accurately by clinical and radio-
graphic examination the coronal, radicular
and pulpal morphology (Figures 4.38-4.42).
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primary central incisor with an
incisolabial cleft.

Jcclusal view of an
¢ geminated upper right

Al INCISOT.

Figure 4.40 Geminated lower right canine: (a) clinical view; (b radiographic view.
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Figure 4.41 Double teath in the upper right lateral incisor region.

(&) (b)

(@ (b)

Figure .45 Dilacerated teeth: (a) maxillary left permanent central incisor; (b) mandibular left permanent

central incisor.

4.1.3.6 Dilaceration

Dilaceration is the name given to those teeth
with bends or changes in the long axis of their
Crowns, crown-roots, or roots (Figures 4.43
and 4.44). This is usually following trauma to

the developing tooth bud. The severity of
dilaceration is dictated by the severity of
original trauma, and dilacerated teeth may
not erupt normally. A decision will need to be
made whether the tooth is viable or not.



4n extracted central incisor tooth with

Concrecense: (a) Root
==tion of a para-molar
nofar; (B) mesial view of

Figure 4.46 Taurodontism:
Panoramic views showing
elongated pulp chambers on
existing permanent maolars.

1.1 Genetically Oviginared Defects

4.1.3.7 Concrescence

This is the case in which two independent
adjacent teeth are pathologically connected
at their root surface (Figure 4.45).

4.1.3.6 Taurodontism
The furcation areas on the molar teeth are
located more epically than normal, and the
pulp chamber appears elongated as a result.
['his anomaly is detected in radiographs and
is seen in both dentitions, but is commoner
rmanent dentition. Pulp treatment

. Is difficult. Down syndrome,
lento-osseous syndrome, hypophos-
dentinogenesis imperfecta associ-
fith osteogenesis

imperfecta, and
vitamin D resistance are associated with
enlarged dental pulp and the radiographic
appearance of Taurodontism (Figure 4.46).
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4.1.3.9 Hutchinson incisors

and Mulberry Molars

These defects are seen on the affected inci-
sors and molars of patients who had syphilis
at the time of tooth development. Molar
teeth appear to have extra lobules around
their natural cusps, giving them the appear-
ance of a Mulberry fruit. Incisor teeth have
incisal notches. See Section 4.2.6.

4.1.3.10 Odontomaes

Two major types of odontomes are described,
based on their general shape and composi-
tion: complex odontomte, which is a disordered
mass of tooth material that lacks normal
shape (Figure 4.47); and compound odontome,
which is a more recognizable enamel and
dentine elements (Figures 4.48 and 4.49).
The odontomes are often positioned in the
aiveolus, where a tooth germ was expected to
mature, and they usually interfere with the
eruption of adjacent and succeeding teeth.
Surgical removal is necessary.

4.1.4 Defects of Teeth Structures

4.1.4.1 Enamel Defects

4.1.4.1.1 Enomel Hypoplasia
Localized hypoplasia: These are small
defects on a single tooth or on multiple
teeth. The size of the defects is deter-
mined by the exposure time and severity
of the causative agent, and the defects

represent the areas of the tooth/teeth
that were forming at the time (Figures
4.50-4.52) — so-called chronological ltypo-
plasia — for example, molar incisor hypo-
plasia (MIH).

| Generalized hypoplasia: The entire denti-

tion is affected in part or in full. This is
limited to the enamel, but can be seen on
any tooth surface and normally does not
involve the entire tooth, Widespread dis-
coloration is also associated with these
types of generalized enamel hypoplasia
(Figure 4.53 and 4.54).

| Some enamel defects are proven to have

links with faulty genes, and therefore they

Figure 448 Compound odontome with 3
dilacerated root.

Figure 4.47 Periapical views of a
complex cdontome obstructing the
eruption of successor tooth.



appear in entire dentitions and in both
dentitions (primary and permanent), as
genes provide genomic data for all teeth
when undergoing production and secre-
tion. These defects are traceable within

Doubde-roated compotlnd (@)

adontome at the site o1 (a) upper righil
lateral incisor and (B upy le=lt Interal
i
ICiAL

(a) (&)

4.1 Genetically Originared Defects

generations of the affected families, and
risk can be predicted for future genera-
tions depending on the mode of genetic
inheritance.

(b)

N

Figure 4.50 Localized enamel hypoplasia on maxillary central incisors: (a) labial surface; (b) incisal edges.

(a) _ : (b)

Figure 4.51 Localized enamel hypoplasia on: (a) maxillary central incisors; (b) mandibular incisor.
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Figure 4,52 Localized enamel
hypoplasia on mandibular incisors.

Frgure 4.53 Generalized enamel
hypoplasia on existing primary teeth
with no effect on erupted mandibular
permanent incisors.

Figure 4,54 Chronclogic enamel
hypoplasia on the lower incisors and
canines; note how the location of the
defect relative to the crown on each
tooth matches its development stage.

4.1.4.1.2 Amelogenesis imperfecta (Al) generations. The following classification is
The entire tooth structures of both denti-  the most clinically popular one:

tions are usually affected. Several types are

recognized. These are inherited through x- &1 Hypoplastic (type I): Normal enamel calci-
linked or autosomal genes, and therefore fication is disrupted, causing generalized
defects are expected to be passed through thinner enamel mixed with areas of



near-normal enamel. This can result in
rounded corners and angles in the
tooth. Teeth in this group appear more
translucent white in color (Figure 4.55),
Hypoplastic Al tecth formation is often
associated with anterior open bite

Hypocalcified (type 1) This type of the
L[-;_‘EL"\_"::L is constdered the eyl sevie e .l!'.!|
most fregquent, with the caleilication

LIl
1

cess being affected. This mean:

down of enamel has taken place normally

but it has not undergone the normal cal

cification process, resulting in the forma
ion of poorly mineralized enamel. Tooth
surface is porous and affected by external
stain. deepening its existing yellow to a

ap

while the surface
roces gasily and quickly in normal daily

pEdArance,

(b)

L1 Genetie r.'.l'.'yI'J.uy:'.flu{.-.-\.r_l'r_.h;'.l'e-r_ls

function. Vertical loss of facial height
associated with this type leads to early
malocclusion, including deep bite
(Figure 4.56).
Hypameature (Type {1} This is the least
structural defect of enamel among the
various types of Al Disruption of enamel
formation occurs on various parts of the
tonth surface enamel along with some
normal formation, leading to the forma-
f pits and notches on the smooth
ith degrees of surface rough-
. These defects are in fact areas where
| formation has failed to continue
its normal crystallization, leaving behind
gaps as pits and lines. These teeth are
normal in size, shape, and strength, but
the pits at their surfaces serve as retentive

Flgure 4.55 Hypoplastic type Al: (a} illustrating a thin layer of enamel with large spaces between teeth, along
with rounded angles (note also missing upper right lateral); (b) a mildiy affected case with rounded angles and
spacing.

(a

(b)

Figure 4.56 Hypocalcified Al: (a) illustrating the poorly formed eroded enamel covering parts of the crown,
with most parts being lost, leaving the underlying dentine exposed; (b) a younger patient with abraded
posterior tooth enamel and defective incisors.
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§ Eticdogy and Pothology of Teeth Disturbances

points for food debris and stains. These
teeth look light yellow to brown in color
(Figure 4.57).

d) Mixed — hypoplastic hypomature (type
IV} Mixed Al normally presents clini-
cally with characteristics of two of the Al
types, and therefore appears to have the
more severe clinical appearance of each
individual anomaly and damaged struc-
ture (Figure 4.58). S5igns and symptoms of
the types are presented together, includ-
ing tissue loss and discoloration. These
cases may also be associated with
taurodontism.

Syndromic cases of Al can be associated with
blindness after the patients reach their third
decade of life. Others can be associated with
failure of eruption and anterior open bite
(Figure 4.59). All children and adults with Al

require high-quality restorative care to
maintain teeth function and to provide
acceptable aesthetics.

a) Cengenital Defects

These defects are associated with distur-
bances occurring prenatally (before birth)
and natally (around birth). They are termed
congenital as the affected infant is born with
the condition despite being clear of am
genetic anomaly (see Section 4.2).

b) Environmental (Acquired) Defects

These are defects that are localized anc
systemic, caused by environ
and not representative anv ge
One frequently seen example is an
oped permanent tooth germ
trauma or infection in a primar
tooth (see Section 4.3).

|H:.,|s.tra'ring the full shape of cr
with defective enamel fc
.l: FEIFTTE

enarmel at angles
thickness, but with defective pits o
smooth surfaces.

Flgure 4.58 Mixed Al hypoplastic/hypomature: (a) profile view; (b) upper occlusal view,
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Al associated with delayed and falled eruption; 13 year old girl; (a) profile view showing edge-to-

meripted teeth

d4.1.4.2 Dentine Delects

Dentine can be affected through a mecha-
nism similar to that of enamel, but with
maore collagen parts being affected than
mineral (dentine is less mineralized than
enamel). Dentin defects range from some
dysplasia (such as dentinal dysplasia) to
incomplete formation of dentinogenesis
imperfecta.

4.1.4.2.1 Dentinal Dysplasia

Dentinal dysplasia and dentinogenesis imper-
fecta are the most frequent developmental
problems seen in dentine. Dentine dysplasia
presents clinically with slightly darker crowns,
frequent mobility, and abscesses commaonly
without caries (Figures 4.60-4.63).

4.1.4.2.2 Dentinogenesis Imperfecta

This usually presents clinically with massive
attrition of the coronal structure leaving pulp
stumps. There is rarely pulp exposure due to

Jusian; (b) lateral view showing posterior open bite; and (¢} orthopantomograph illustrating

obliteration of pulp spaces with abnormal
dentine (Figures 4.64—4.68), Three types of
dentinogenesis imperfecta were described by
Shields etal. in 1973

a) Type [, associated with osteogenesis
imperfecta

b) Type I, affecting only the teeth

c) Type [II, Brandywine type “shell” teeth
(isolate in Maryland (USA)

4.1.4.2.3 Dentine Cyst

Newly erupted teeth are seen to have large
dentinal lesions before caries could have
developed. They are routinely symptomless
(Figure 4.69).

4143 Cementum Defects

Cementum formation can also be defective
as a result of changes in the proportion of for-
mation and secretion. Classification is based
on the amount of cementum produced.

45



Figure 4,60 Dentine dysplasia type | associated with frequent mobility and early teet
bath dentiticns: (a) son; (&) daughter; and (c) father,

Figure 4.61 Panoramic view showing abnermal dentine, no pulp, and short roots in both dentitions.

(a) (b)

Figure 4.62 (a) Exfoliated primary and/or permanent teeth from DD case in Figure 4,63 (a) with short roots;
(b) ground section showing abnormal dentine in coranal and radicular segments and missing pulp.



Erentine dysplasis type | thistle tube form: (a) orthopantomographic view; (b) periaplcal view.

() (b}

Dentinogenesis imperfecta (a) Clinical view of teeth with brownish-yellow discoloration;
(b} occlusal view showing early attrition of primary centition.

Figure 4,66 Severe attrition on the occlusal surfaces of primary and permanent teeth: (a) maxillary occlusal
view: (b} mandibular ecclusal view.
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Figure 4.67 Dentinogenesis imperfecta with narrow teeth and no pulpal spaces.

Figure 4.68 Blue sclerain a patient with dentinogenesis imperfecta.

Flgure 4,69 Lower right and left unerupted second permanent molars in an crthopantomographic view
showing caries-like lesions in dentine priar to eruption, synonymous with diagnosis of dentine cyst.



4.1.4.3.1 Hypercementosis

Increased volume of cementum will cause its

excessive accumulation around the roots of

the involved teeth. This condition has no

clinical sign, and it is usually detected in radi-

opraphic  evaluations. The appearance of

abnormally thickened apical areas of these

teeth is termed “clubbing” (Figure 4.70).
I.4.1.2 MHypocementosis

i wer of cementum

15 formed 48 coimn Ll an

d is associ-

ated with the abrie 1 of periodontal

ligaments and fibe

[y -":."'..’:EQ:JEI]-

odontal problems and subsequent tooth loss. It
is commonly a generalized g and is rou-

e cistur-
bances, including hormonal problems.

tinely associated with other

4.1.4.3.3 Acementosis

a very rare which
cementoblast cells are faulty and therefore
unable to secrete and form normal cemen-

This is condition in

Hypercementosis; clubbing appearance
of the roots.

(a)

4.1 Genetically Oviginated Defects

tum. As cementum plays the role of a protec-
tive layer on the root of the tooth, its absence
is considered a major fault. The remaining
tooth structure and outline are normally
formed, but the tooth cannot survive due to
the absence of cementum and the failure of
the periodontal attachment.

4144 Enamel Dentin Cementum

Defects

4.1.4.4.1 Regional Odontodysplasia

This rare condition commonly affects only
one quadrant in any individual. It affects all
three hard dental structures in both denti-
tions and appears radiographically as
shadow-like images of the teeth — hence the
term “ghost teeth” (Figure 4.71-4.73).

4.1.4.4.2 Odontogenesis Imperfecta

This condition can be seen in both denti-
tions. The deficient formation of enamel is
associated with that of dentine, causing
marked reductions in radio-opacity, with
large pulp chambers and thin enamel and
dentine. Due to their poor prognosis, man-
agement usually involves full mouth extrac-
tion and teeth replacement using removable
prosthetic denture before the child can
receive implants (Figure 4.74).

4.1.4.4.3 Aplasia (Anodontia)

This is a very rare condition in which no teeth
develop in either dentition. There is no alveolar
bone (dental ridges), and this results in a short
vertical face height, giving the clinical appear-
ance of an aged person (see Section 4.1.1.1).

Figure 4.71 Regional odontodysplasia, upper right inclsors: (a) clinical view; (b) radiographic appearance.
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Figure 4.72 Odontodysplasia on upper left incisors: (a) occlusal view; (bl radiographic view

(a) : (b}

Flgure 4.74 (a) Odontogenesis imperfecta with large pulp chambers and thin enamel/dentine; (b) lower
odontogenesis imperfecta with sound upper dentition.

4.2 Congenital Diseases 4.2.1 Erythroblastosis Fetalis

(in Utero) There is rhesus incompatibility between

mother’s blood and that of the newborn,
These defects could be localized, affectinga  resulting in maternal antibodies crossing the
limited number of teeth, or generalized,  placenta and causing fetal red cell lyses. The
involving the entire dentition. red cell breakdown products deposit in the



dentinal tubules at the pulpal surface. In
time, these undergo further lysis and break-
down to hemosiderin molecules, resulting in
o brownish-green discoloration that will
affect all coronal and radicular aspects of the
teeth, Progressive red cell lysis results in the
condition called ervthroblastosis fetalis, and
there |s an lmmediate need for an exchange
baby's life. After
teeth

translusion o save the

wiccesalul  transdusion, the primary

pradlally  becom higreen/brown in
coler (Figur anent dentition
should develop o th the exception

of the first permas which start

mineralizing fram thi ixth month of

pPregnanc ¥

This is a contagious acute infection caused
by the paramyxovirus. It has an incubation
period of 7-10 days, and is associated with

(a) (b}

4.2 Congenitel Diseates finUiera)

fever, rhinitis, and cough. Maculopapular
rashes appear initially on the back of the
head, neck, and ears, and then spread
throughout the entire body surface. Small
ulcers called Koplik spots are seen on the oral
mucosa, usually 1-2 days ahead of the rashes
appearing on the skin. Hypoplasia of the
enamel commonly occur on the child’s teeth
when the mother contacts measles during
pregnancy (Figure 4.76).

4.2.3 Rubella

Intrauterine infection with the rubella virus
can produce congenital tooth defects such as
enamel hypoplasia, tapered teeth, and dens
invaginatus. Other organs too can be
affected, including the heart, resulting in
heart defects, and hearing or vision, causing
deafness or blindness. Teeth can also be
underdeveloped and exhibit signs of devel-
opmental enamel hypoplasia

Igure 4,76 Hypeplasticincisors with a
history of maternal measles in
pregnancy.
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4 Eviology and Pathology of Teech Disturbances

4.2.4 Pneumonia

Patients who have a history of lung infec-
tion are usually treated using antibiotics at
an early stage. Treatment of lung infections
in pregnancy carry some risks, as antibiot-
ics cross the placenta and may elicit
changes in the developing teeth. Antibiotics
(such as tetracycline) may stain the teeth
by being deposited within the mineralizing
enamel and dentine. In certain circum-
stances, they may cause hypoplastic areas
on the enamel.

4.2.5 Porphyria

This results when the enzyme activity
responsible for iron release is defective, caus-
ing porphyrin and its pre-products (uropor-
phyrin [ and coproporphyrin [} to accumulate
in the tissues and urine. Congenital erythro-
poietic porphyria (Gunther disease) is a rare
form of the condition transferred as an auto-
somal recessive trait. Children suffering from
this condition usually have red-colored urine
and show a high sensitivity to light, develop-
ing subcutaneous vesicles on the face and
hands. Primary teeth are reddish-brown in
color because of the precipitation of porphy-
rin during tooth development. The perma-
nent teeth of affected individuals too may
show signs of internal dark discoloration, and
are highly photosensitive. These children
exhibit multiple subcutaneous vesicles on

their hands and face when exposed to direct
sunlight. Their primary teeth will turn
brownish-red because of the porphyrin dep-
osition in the teeth structures, and their
permanent teeth show degrees of internal
staining too.

4.2.6 Syphilis

The main clinical findings in congenital
syphilis are notched incisors (Hutchinsons

incisors), (Figure 4.77) which are also smalies
and barrel-shaped, and first permanent
molars, which are dome-shaped, with addi-
tional nodules or small cusps

occlusal surfaces (Moon's molars/Mulbers
molars).

4.2.7 Dehyd

Fever is usually associate rees of
dehydration. When this happer the time
of tooth development, the o truct
will be affected. Only the teeth developing

during the period of dehydration will show
line of defective enamel indicative of that
event.

There are certain defective developmental
lines seen on the teeth of children with a his-
tory of high temperature (fever) associated
with an elongated period of dehydration.
Deep pits and fissures are formed on the
smooth surfaces of the teeth involved, which

Figure 4.77 Motched and pitted incisors in
congenital syphilis,

&
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are indications of stops in the stages of teeth 4.3.1 Food and Diet
tormation. Defects originating from fever are
usually limited, as fevers usually last for justa
short period. They are time dependent and
chronological (Figure 4.78).

These factors directly influence teeth forma-
tion by their ions and minerals contents.
Drinks and food consumption are the two
most influential factors on teeth during their
developmental stage. Severe undernourishment
at the initial stages of tooth development can
clearly affect their formation, making them
defectively shaped.

elects eau
A 1.3.2 Vitamins and Minerals
e Oener

pattern on i Vitamin D deficiency has also been evidently

shown to have a direct influence on tooth
formation, both on organic and inorganic

staining,

{a) Hypoplasia following frequent episodes of diarrhea and dehydration during the first year of
[ifes (L) Himited period of exposure leaving a line of defective marks on certain parts of the involved teath as a
chronological effect.

(@ (b)

Figure 4.79 Enamel hypoplasia caused by environmental factors: (3) chronaological defective line, middle one-
third of maxillary centrals, incisal edges of laterals; (b) cervical one-third of maxillary centrals and laterals.
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components. The effects of vitamin D on
bone and teeth formation have been amply
documented, and the deficiency of this vita-
min has been identified as one of the major
causative factors of osteomalacia and rickets,
owing to the reduced calcium absorption.
Vitamin D deficiency leads to deficient hypo-
plasia of the enamel and lowered volume of
dentine formation, as illustrated by the high
pulp horns in the teeth formed (Figure 4.80).

Water contains many minerals, including
calcium, phosphorous, potassium, iodine,
and fluoride. It deposits these in structures
that are already high in minerals, including

(B)

bones, nails, and teeth. Any excess amount
taken up by the teeth will result in unfavora-
ble changes in tooth structure, including dis-
coloration, an example of which is excess
fluoride causing yellowish-brown discolora-
tion - named fluorosis (Figures 4.81a and b).

Fluoride ion is important as it strengthens
the enamel and will be incorporated into the
enamel throughout life — hence the use of
flucride toothpaste, mouthwash, and varnish
at all ages. An excess of fluoride, howeves
will only affect teeth during their develo
ment stage, producing chronoelogical ¢
(Figures 4.82-4.84).

Figure 4.80 Elongated pulp horns in a vitamin D-deficient patient: (a) second primary malar ground section;
{b) demineralized section of primary molar teeth with marked extended pulp horns.

(a)

Flgure 4.81 (a) White fluorotic mottling on upper permanent central incisors; (b) brown/white bands of
fluoratic mattling on upper incisors.
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Maodier . 4 Horizontal lines and chalky incisor appearance (bB) Chalky diffuse mottling

Figure 4.84 Occlusal views of moderate fluorosis, mottling: (a) upper teeth; (b) lower teeth.

4.3.3 lons . :
on other tissues developing at the same time.

Any increase or reduction in essential min-  Persistent and longstanding malnutrition
erals and vitamins could directly influence  with low vitamin intake will produce hypo-
the development of tissues and organs. Such  plasia of teeth. Likewise, low protein intake
changes will not be limited to one feature  can result in enamel hypoplasia, salivary
such as the teeth, and will clearly be evident  gland hypofunction, and delayed eruption of



56

4 ‘Etiology and Pathology of Teeth Disturbantces

teeth. Various ion deficiencies (such as of
ferrous and folic acid) can occur in malnutri-
tion. Elongated and chronic bleeding could
also lead to iron deficiency (sideropenia) in
children, and angular stomatitis is a frequent
finding. Pregnancy may benefit the unborn
child if the mother takes folic acid, as it
results in a 40% reduction in neural tube
defects. Studies on rats suggest that iron
deficiency will lead to enamel hypoplasia or
even aplasia, with dentine being least
affected. Dentine abnormalities affect the
dentinal tubules and cause increases in the
thickness of pre-dentine with its cellular and
vascular content, also resulting in a color
change, Vitamin D deficiency during the
early stages of tooth formation may result in
enamel hypoplasia (Figure 4.85). Any
changes to the pregnancy term may directly
affect teeth development, as will any changes
in the available substances such as ions and
vitamins.

4.3.4 Diseases and Drugs

4.3.4.1 |Infantile Jaundice
Icterus gravis neonatorum (IGN) occurs
rarely nowadays, owing to the advances made
in the identification of blood groups; never-
theless, tooth color being affected by eryth-
roblastosis fetalis that leads to jaundice is
described in Section 4.2.1.

An early study suggested that IGN can cause
severe color change in primary teeth (greenish-

(a)

gray discoloration), with a trend toward spon-
taneous improvement as well as hypoplasia of
the cusps in the first permanent molar
teeth — not surprising, as these teeth start min-
eralizing at the end of pregnancy.

The prenatal, natal, and post-natal (the
first year) stages in a child'’s life are critical
periods during which the teeth could be
directly affected by systemic and environ:
mental threats. Any dehydration episode
could produce lines of halt in development
resulting in various degrees of hvpoplasia

4.3.4.2 Liver Disease, Liver Transplant

Several liver problems have been identified
as responsible for the discoloration

oping teeth. Severe liv

er diseass

resultant replacement and transplantation
during the teeth’s developmental stages will
affect the teeth directly bv changing its color
to a darker shade (Figures 4 nd 4.87
Interestingly, teeth formed before or after the
incident will be left untouched

A wide range of studies support the idea of

medication interfering in tooth development,
validated by normal tooth development when
the medication ceases. These effects range in
severity from slight discoloration to altera:
tions in the chemical composition of the
tooth substance. The most frequent and
highly publicized medication with such an
effect on teeth is the tetracycline drug family.
Classic gingival third banding and discolora-

Figure 4.85 (a) Horizontal wide band of brown discoloration as a result of vitamin D defl ciency during
pregnancy; (b a case with hypoplastic enamel following preterm birth,




sr ppeth

(b)

()

4.3 Acquired (Environmentall Befec s

Mot ir ¢ hypaplatia caused by defective factors during and after birth (including possible

Clinlcal appearance of teeth discoloration caused by billary atresia that resulted [n a liver
frariepdlant (sl imaxilary teeth: (B mandibular teath. & S&Cond IowWer premaolars ana all second molars arg
i { il h: (b dibul h. Th dl p | d all d mal

norrmal post-transplant,

tion from tetracycline use can be traced to
the exact time of administration. Molecules
ol tetracycline travel through the blood
stream and deposit between the forming
enamel layers as they are laid down. At the
calcification stage, the layers are unified. All
drugs from the tetracycline family can change
the color and appearance of the teeth formed
at the time of drug administration, and the
degree of effect may vary from one drug to
another, and from case to case, based on the
time of administration and the stage of tooth
development. This periodic effect is chrono-
logical (Figures 4.88-4.90). There is usually a
series of clear line bands formed on the tooth
crown surfaces when tetracycline has been
initiated to when it has been stopped. This is
considered as another chronological example
of enamel defects.

4.3.43 Cystic Fibrosis and Antibiotic
Therapy
There is a failure of exogenous gland secretion
in the respiratory tree, resulting in the pro-
duction of a thick mucus, and the absence of
pancreatic lipase production in the pancreas,
resulting in malabsorption, especially of fats
in the Gl tract. The condition is inherited as
an autosomal recessive train with an abnor-
mality on the long arm of chromosome 7.
The respiratory mucous cannot be trans-
ported upward by the cilia, and, consequently,
it pools and becomes infected, destroying
alveoli and resulting in bronchiectasia. Unless
this can be controlled with the appropriate
antibiotics, there is a progressive destruction
of gas exchange tissue and increasing clinical
cyanosis. Tetracycline was one of the original
broad-spectrum antibiotics used to treat

57
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cystic fibrosis, and thatis how the side effect of
intrinsic tooth discoloration was discovered.
Malabsorption, especially of fats, results in
lipophilic vitamin deficiency, causing little or
no fat to be available as a source of energy,
necessitating patients to have a high carbo-

Figure 4.88 Clinical appearance of
case of tetracycline discoloration.

SraLyve £ ak ke iy -

associated with cervical ca

Figu ] Tetracycline

Figure 4.90 Tetracycline discoloration
treated by porcelain veneers on Upper
incisors,

hydrate intake to meet the body’s energy
requirements. It is estimated that cystic
fibrosis sufferers require 120-150% of nor-
mal energy intake.

Treatment involves physiotherapy to ensure
adequate drainage of mucous secretions from




the re spiruu:u'}' treg;

given either Prophyla
when there g

dppropriate antibiotics
ylactically or immediately
W . 4 8ign of infection; and pancre-
atic and vitamijn supplements (Figure 4.91),

he .;.hnr:rnm] £xocrine secretions can also
precipitate diaboeres

roproduc tive n liver cirrhosis, and
| Vi i I:Il.llllgnuII in !ill.l_"l' YVEars.

1.3.44 Lead Polsoning

\wad particles, inhaled by children living in
L st rizlis cities where the T
ollution i cted in teeth
and can cause d R
been reports of

food products, resul

enamel smooth surfaces.

4.3.4.5 Ironintake
Liquid iron supplements cause a
extrinsic discoloration of teeth (Fi

(a)

(a)

4.3 Acguired [(Environmenial} Defects

4.3.5 Primary Teeth Trauma
and Tooth Infection

Trauma to a primary tooth is common and
can cause displacement of the tooth, leading
to damage to the underlying successor perma-
nent tooth. Intrusion injuries to primary teeth
have the capacity to cause the most damage to
permanent successors. The incidence of
injuries to the permanent successor from pri-
mary tooth trauma is between 17 and 69%.
The permanent tooth can sustain a variety of
injuries, including: displacement to an ectopic
position; hypomineralization of enamel;
hypoplasia of enamel; crown/crown-root/
root dilaceration; root duplication; and tooth
agenesis. The term “Turner’s tooth” is used for
hypomineralization and hypoplastic defects
following trauma or infection of their prede-
cessor teeth (Figures 4.93-4.96).

Figure 4.92 Black discoloration of teeth followin
teeth: (b) fully erupted teeth.

g oral liquid iron intake (extrinsic discoloration): (a) erupting
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(b)

Figure 4.93 Clinical appearance of: (a) an old intruded primary central incisor; (b} freshly intruded o
central incisor, patential hazard to the permanent tooth bud (12 months old child)

Figure 4.94 Occlusal view showing the proximity of the upper right primary incisor root to the developl
permanent SUCCEssor Crown,

| Pz Figure 4.95 Schematic view showing
i / i the position of the root of a primary
¥ incisor in relation to the permanent
3 tooth follicle.

QRO

!

All primary trauma should be treated Itisimportant to note that pathologic inter-
appropriately and quickly to minimize poten-  nal resorption of previously traumatized teeth
tial damage to the permanent dentition. can produce a clinical condition called “pink



Figure 4.96 "Turner teeth,” with
hypomineralization of both upper
permanent centrals caused by intruded
primary centrals,

Acquirad (Environmental) Delects

Flgure 4.98 Short roots, due to: (a) an early-stage radiotherapy; (b) dentin dysplasia.

spot” following pathologic pulpal inflamma-
tion, which has no relation to the intruded
primary predecessor tooth (Figure 4.97),

4.3.6 Short Roots

Some syndromes involve teeth with short
roots — for example, dentinal dysplasia. On
the other hand, some medical treatments can

interrupt tooth development - for example,
radiation for cancer, which includes tooth-
bearing areas where teeth are at the develop-
ing stage (Figure 4.98). Classically, teeth with
short roots as a result of radiotherapy will
have closed apices. Radiation apparently trig-
gers the growth centers in the proliferating
layers of the root cementum and dentine,
causing early closure.



Eruption consists of a series of events from
initiation of coronal formation and the begin-
ning of root formation until each tooth
emerges into the mouth in a specific position.
Eruption may be early or delayed, or may fail
completely. Genetic factors play an important
part in eruption, while hormonal influences
and poor nutrition are also important. Certain
diseases and syndromes can affect tooth erup-
tion, predominantly delayed eruption. Local
factors can also alfect positioning in the arch,
such as crowding and supernumerary teeth.

Eraption through bone takes longer than
cruption  throuph seft tissue. Onee it has
enwrged through solt tissue (Figure 5.1), then
owcluston s reached within a few months. It is
expected that single-rooted tooth will erupt
faster than multi-rooted ones.

5.2 Delayed Eruption

Eruption of each primary and permanent
tooth is based on an exact and predeter-
mined genetic plan. Delayed or disrupted
occlusion can lead to future malocclusion.
Long delays in eruption can lead to failure of
eruption into the mouth, the so-called
impaction (Figure 5.2).

s of Teeth - Etiology and Diagnosis

5.3 Early Eruption

Teeth appear in the oral cavity much ear-
lier than normally expected. In the
primary dentition, natal or neonatal teeth
are not uncommon. In the permanent
dentition, local causes such as premature
loss of the primary predecessor tooth or
localized hemangiomata may lead to early
eruption. Systemic causes include hormo-
nal disturbances with excess growth
hormone or thyroid hormones. In early
eruption, the root structure may be imma-
ture, thus endangering tooth survival
(Figure 5.3).

5.4 Failed Exfoliation
(Primary Dentition)

There are several reasons why the normal
exfoliation of a primary tooth is disrupted.
Ankylosis (replacement resorption) is one
of the most common causes. Normal root
resorption does not occur, and there is
fusion of surrounding bone to the tooth
root, with no discernible periodontal liga-
ment. Ankylosed teeth are progressively
infraoccluded and interfere with the normal
eruption of the permanent successor
(Figure 5.4).

Atlas of Pediatric Oral and Dental Developmental Anomalies, First Edition. Ghassem Ansari,

Mojtaba Vahid Gelpayegani, and Richard Welbury,

© 2019 John Wiley & Sons Ltd. Published 2019 by John Wiley & Sons Ltd,
Companion website: www.wiley.com/gofansari/pediatric_oral_dental_anomalies

ls:
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Figure 5.1 Emergence of erupting teeth out of the soft tissues: (a) maxillary right central and left lazen
{b) mandibular left canine,

(a)

Figure 5.2 Delayed eruption of: (a) maxillary right permanent central incisor; (b) maxillary right prirmary
canine,

(a) (b)

s

Figure 5.3 (a) Eruption of maxillary permanent lateral incisors with no sign of eruption of central incisors:
() maxillary central incisors in a herizontal ectopic position unable ta have normal erupticn.




(b) panoramic v

and lateral inclsars preventls

5.5 Early Exfoliation/Loss of Primary Teeth |55

itrating an ankylosed primary maxillary left central incisor following trauma;
ylmsed lower first primary molars and retained primary upper right central
g permansnt successor from enspting.

Trauwma: Accidental trauma to the tooth
can cause it to be completely avulsed or
resorbed due to the consequences of the
trauma, and subsequently lost.

fnfection: Severely carious teeth would
end up with pulpal and periapical infec-
tons, and will eventually be lost if left
||'H.||;|I.'I'Il.|.l.'-|.‘|.

Ihere are instances where
teeth are removed along with the malig-
nant tssues surrounding them as a pre-
ventive or therapeutic measure.

Neoplasia:

ystemic Factors

Familial fibrous dysplasia (Cherubism):
This is a rare disturbance in which teeth
are lost sooner than expected, with no
known and clear etiology. There have
been reports of unilateral/bilateral
enlargements of commonly posterior seg-
ments of the jaws, with multilocular cysts
visible on radiographs.

i) Acrodynia: Long-term exposure to mercury

leading to pink disease in children, present-
ing with fever, anorexia, and exfoliating skin
of palms and feet. Oral inflammation and
mucosal lesions are the two main intraoral

d

e)

£}

findings, along with increased salivary
rate, abnormal cementum thickness,
alveolar bone resorption, and inevitable
consequent tooth loss.

Hypophosphatasia: Early loss of primary
anterior teeth and alveolar bone are
reported in such cases, owing to defective
cementum, without any changes in gingi-
val appearance. This condition is associ-
ated with lowered alkaline phosphatase, a
condition widely known as hypophos-
phatasia (Figure 5.5).
Pseudohypophosphatasia: This is a hered-
itary disease with signs of hypophos-
phatasia and cementum defects without
any change in the serum alkaline phos-
phatase level.

Anomalous dental structures: There are
cases in which the crown or root struc-
ture are defective, causing delayed erup-
tion to early loss of teeth. These include
Dilaceration, Amelogenesis Imperfecta,
dentine dysplasia, odontodysplasia and
Ehlers Danlos Syndrome (Figures
5.6-5.9).

Systemic diseases: There are certain sys-
temic conditions where the teeth are eas-
ily exfoliated early: cyclic neutropenia
associated with bone loss; acatalasia;
increased growth hormone; juvenile dia-
betes; progeria; histiocytosis X; and
leukemia (Figure 5.10).
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Figure 5.5 Profile view of a patient
with hypophosphatasia using denture
following early teeth loss.

Figure 5.6 Dilacerated central incisors causing failure of eruption,

(a)

Figure 5.7 Amelogenesis imperfecta with anterior open bite: (a) permanent dentition; (b) mixed dentition.

5.6 Failed Eruption and
Impaction

Wirong positioning of the tooth bud may result
in failure of eruption into the oral cavity. This
failure of eruption is called impaction, which
could be due to several factors, including:

the presence of a supernumerary tooth
(Figure 5.11b); an ankylosed primary tooth
(Figure 5.4a); sequel of trauma to primary
teeth (Figure 5.4a and b); amelogenesis impet-
fecta (Figure 5.12b); fibrous tissue formation
(Figure 5.12a); odontomas (Figure 5.13b); or
cysts (Figure 5.14b). A combination of surgical




(a) (b)

5.7 Eruption Cysls 16?

flers-Danlos syndrome assocated with hypermobility of teeth;

(B} radicgraph

(a) [{+]]

intervention along with orthodontic traction
may be necessary to get the impacted tooth
into the oral cavity.

The presence of supernumerary teeth is a
common cause of localized delayed eruption
of permanent successors. This is easily con-
firmed using a radiograph.

iqure 5.9 (a) Case of Ehlers-Danlos syndrome with a hyper elastic tongue; (b) joint hypermobility; and

(c) typical skin hyperelasticity.

5.7 Eruption Cysts

Delayed eruption is due to the formation of a
benign cyst over the incisal/ocelusal surface,
originating from the failure of the tooth bud
follicle to open, allowing the tooth to erupt.
Surgical intervention is uncommon, and
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(b)

Figure 5.10 Early loss of primary teeth: (a) space loss in posterior regions; (b} space shortage in antena
regions.

Figure 5.11 Impaction and failure of eruption: (a) right maxillary central and lateral incisors impacted;
(b) failure of eruption and ectopic position of maxillary central incisors due to the presence of two
supernumerary teeth in the upper anterior region.

(a) (b}

Figure 5.12 (a) Localized delayed eruption due to fibrotic tissue formation over the aiveolar crest following
early extraction of primary incisor; (b) panoramic radiograph showing generalized delayed eruption of teeth in
amelogenesis imperfecta.



5.8 Fetonic Eruption and Transpasiticn

(b)

Late emuption and impaction: (a) cdontogenesis imperfecta with unerupted permanent incisors
and molars in a Syear-old male; (b) failure of eruption due to the presence of odontomes overlaying lower
premolars and mesiodens on the upper left central incisor.

these cases often cure themselves on erup-
tion (Figure 5.15).

Other cysts and pathologies — such as
periapical (Radicular) cysts (Figure 5.16),
gingival cyst (Figure 5.17), congenital
epolis (Figure 5.18), dentigerous cysts
(Figure 5.19), ameloblastoma, and several
systemic conditions with cystic formation
in jaws — can also interfere with normal
eruption.

5.8 Ectopic Eruption and
Transposition

Eruption path may vary from normal, and the
tooth may erupt into a position normally occu-
pied by another tooth, termed “transposition”
This condition is commonly seen involving lat-
erals and canines (Figures 5.20-5.22). It may be
possible to bring the teeth to their normal place
through surgical and orthodontic interventions.
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Figure 5.14 Impaction and failure of eruption: (a) maxillary canine impacted; (b) failure of eruption due to the
presence of a cyst in the mandibular right first permanent molar region,

5.9 Labial Frenulum and
Lingual Frenulum

Labial frenulum can interfere with normal
tooth eruption if it is located too close
(high) to the crest of the alveolar ridge.
Fibrotic frenula also can divert the teeth
from their normal path of eruption.
Similarly, the short and tight lingual frenu-
lum “tongue tie” can interfere with teeth
eruption (Figure 5.23b and c).

5.10 Under-eruption -
Infraocclusion

This can involve a single tooth or multiple
teeth. A resorption/apposition imbalance
leads to loss of the periodontal ligament and
direct bone cementum union, or “ankyloses.”
This prevents further tooth eruption as com-
pared to the neighboring teeth. Single-tooth
ankyloses involvement is more common in
the primary dentition. More generalized
infraocclusion occurs when there is hormonal



511 Ower-cruplan

(o) Erugption eyst on the maxillary right permanent central incisor preventing its emergence into

e aral cavity: (h) sungic

#l mrposure of the tooth inside the cyst; and (<) eruption cyst involving maxillary left
revious extraction of carious first primary molar),

{3}

()

Figure 5.16 {a) Radicular cyst pushed the second premolar back under the molar, while the first premolar and
canine are pushed forward; (b) double-sided cysts of the mandible pushing premolars and molars apart; and
(c) radicular cyst, originating from pulp-treated second primary molar, displacing the permanent successor,

imbalance. Several syndromes exhibit gen-
eralized infraocclusion, such as cases of
amelogenesis imperfecta, where several
teeth could be involved following an abnaor-
mal eruption pattern (see Figures 5.24-
5.26). The involved teeth progressively
move deeper into the bony tissues and are
truly submerged.

5.11  Over-eruption

Teeth have a lifelong potential to move
toward the occlusion, as well as laterally.
Unless countering forces are present there,
they will grow into free spaces, an example of
which is the over-eruption of unopposed
molar tooth. Over-eruption is seen as a

71
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Figure 5.17 (a) A benign, small palatal gingival cyst on the left palate of a newborn; (b) double-sided gingva
cyst of newborn on palate.

(b)

Figure 5.18 Congenital epulis of newborn interfering with feeding, breathing, and tooth eruption: (a) large
tissue mass on the right maxillary inciser region: (b) intraoral view before surgical excision.

(a) (b)

Figure 5.19 (a) Gingival/odontogenic cyst in maxillary left incisor region; (b) congenital epulis of newbern
originating from the ridge in the mandibular right incisor region.
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manent canine erupted palatally; (b) both maxillary canines are surgically

Figure 5,21 (a) Lateral view of a case with multiple supemumerary teeth; (b) occlusal view of the same case
showing the displacement of maxillary lateral incisors; and (<) panoramic view showing the transposition of
maxillary right central and lateral incisors,



(b)

Figure 5.22 Radiograph shows: (a) mesiodens between erupted permanent incisors; (b} inverted conica

mesicdens between erupted maxillary centrals.

(a) (&)

Figure 5.23 (a) High labial frenum; (b) teeth retruded beside the clear tongue tie; and (c) tongue tie restricting

tongue movement,

consequence of pathological conditions such
as underlying cysts or tumors (Figure 5.27).

5.12 Palatal and Labial Cleft
and Teeth Eruption

Isolated cleft lips will generally have no effect
on the growing dentition unless there are
associated supernumerary or missing teeth.

However, clefts of the alveolus and/or palate
will have significant effects on the developing
dentition, including: hypodontia; hyperdon-
tia; hypoplasia of the enamel and denting;
and malocclusion. The maxilla is underde-
veloped, resulting in mid-face retrusion
with anterior and posterior cross-bites
(Figures 528 and 5.29). The treatment
required is significant and lifelong, involving
a combination of surgery and orthodontics.
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{a) (b)

Ankylosis: (a) Primary mandibular molars, a left side view, both jaws; (b) both sides In mandibie
sre ankylosed and infracccluded; and (¢} radiographic view showing the second primary molar completely
infracegiuded and submenged

Figure 5.25 Panoramic view showing the failure of eruption of the lower right first permanent molar.



Figure 5.26 First maxillary left molar is ectopically erupting; primary mandibular molar

makxillary right primary incisors.

5.13 Malocclusion

MNormal occlusion is dependent on the normal
eruption of teeth. Any disruption in normal
eruption including overretained primaries
will result in malocclusion (Figure 5.30). This
will also be influenced by the growth of the
supporting alveolar processes and jaws.
Malocclusion is common, and it should be
diagnosed early and treated appropriately.

5.13.1 Class | Malocclusion

The main occlusal relationship of the jaws is nor-
mal, while a minor disruption could affect the

the formatic
the maxillary r
molar

teeth alignment. It covers a wide range of minor
disruptions, from single tooth crowding to pos-
terior cross-bites or midline shifts (Figure 5.31).

3.13.2 Class |l Malocclusion

The maxilla sits in a more forward position.
There is an increased distance between the
lingual surface of the maxillary incisors and
the labial surface of the mandibular inci-
sors — known as “over-jet.” Class Il malocclu-
sion is sub-divided into Class If Division I,
where the maxillary incisors are proclined, or
Class II Division I, where the maxillary
centrals are retruded and the laterals are



5 13 Maloeoluiion

Cleft lip and palate: (a) unilateral: (8] complete bilateral cleft of the lip, alveclar process, and

palates and () Incomplete bilateral dedt lip and palate.

(b)

Figure 5.29 (a) Panoramic view showing the maxillary left palatal cleft; (b) periapical view of the cleft area
showing a supermumerary element overlying an abnarmally shaped unerupted permanent incisor.

proclined. There is increased over-jet as well
as deep over-bite in Class Il Division II
{Figure 5.32). This type of malecclusion can
also occur with a growth retardation of the
mandible, leaving it lagging behind in maxil-
lary growth, resulting in marked Class I1 mal-
oecclusion with deep aver-bite,

5.12.3 Class Il Malocclusion

In these cases, the mandible is protruded
(reverse over-jet) in relation to the maxilla. It
can vary from a minimal edge-to-edge Class
IIl to the more severe Class Il seen in
Figures 5.33-5.34, Race plays a role in skeletal
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Figure 5.30 (a) Erupting maxillary right permanent incisor while the fused primaries are still present
(b} erupting permanent teeth while primaries are present.

(b)

Flgure 5.51 (a) Class | relationship with midline shift; (b) maxillary and mandibular right central inclsors in
cross-bite; and (c) Class | relation with malalignment on anterior maxillary testh,

pattern, as Class [1I malocclusions are more
evident in Europeans, while Class 11 maloc-
clusions are seen more in Asians.

5.13.4 General Spacing and
Diastema Formation

There are several reasons for the formation
of a space between the maxillary teeth,

which are normally expected to meet at
their mesial side. These include extra space
in the arch (Figure 5.35), the presence of a
mesiodens, small sizes of teeth as com-
pared to relative jaw size, missing laterals,
and a high frenum (Figure 5.36). A center-
line diastema is more usually seen in
the maxilla, but does occur in the
mandible too.



Elass Il malocelusion: (a) large over-jet is evident; (b) lateral view of skeletal Class |l with severe
war-Jet In a case of amelogenesis imperfecta.

(a) (b}
™

] i Class Il malocclusion: (a) reverse over-jet with anteror and posterior cross-bite; (b) lateral
cep halc:nr'n etric radiograph showing the severity of Class |l malocclusion; and (c) mandibular protrusion, Apert
syndrome,

(a)

Figure 534 Class Il malecclusion: (a) skeletal contraction of both jaws; (b) reverse over-jet, anterior cross-bite.



Figure 5.36 (a) Large diastema between the maxillary and mandibular central incisors due 1o hyg

(b) maxillary central diastema, as a result of high labial frenum.

5.14 Gingival Overgrowth

Gingival overgrowth occurs commonly with
the following medications: anti-epileptics,
including phenytoin; antihypertensives such
as nifedipine; and immunosuppressives such

(a)
r

as cyclosporine. Some people are more sensi-
tive to these drug effects than others, and are
termed “high responders” An autosomal
dominant genetic condition called hereditary
gingival fibrosis (HGF) can also result in gin-
gival thickening (Figure 5.37).

Figure 537 {a) Hereditary gingival fibrosis; (b) drug-induced gingival hyperplasia,
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Mame and describe this case:
(Anterior cross-bite, gingival reces-
sion lower central)

Wame and describe this case:
(Molars and Central hypoplasia, MIH)

. Mame and describe this case:

(Talon cusp, evaginatus on maxillary
lateral)

1. MName and describe this case:

(Amelopenesis imperfecta, delaved
to Tailed eruption)

Mo andd deseribe this case:
(Orthopantomograph (OPG), amelo-
ponesis imperfecta)

e and deseribe this case:

(Crenmmation, mandibular canine)

Muame and describe this case:
(Dentigerous cyst, right mandible,
premolars displaced)

Mame and describe this case:
(Ankylosis, primary molars)

11.

12,

13.

14.

15,

16.

17.

Name and describe this case:
(OPG, maxillary right central and lat-
eral missing)

Wame and describe this case:
(Maxillary right premolars conjoint,
left upper central defective)

Mame and describe this case:
(Missing lower right 6 and 7 and left
6, over-erupted upper right 7)

MName and describe this case:
(Primary maxillary central erosion
and gingival recession)

Mame and describe this case:
(Generalized enamel hypoplasia,
amelogenesis imperfecta)

Mame and describe this case:
(OPG, impacted lower left second
molar)

Mame and describe this case:
(OPG, maxillary right central dis-
placed, mesiodens)

9. Name and describe thi : 18. MName and describe this case:
h (Su pernlmei;i;: ieetlt'ls ﬂ:‘;smdens IOPG._ma:-:illary left incisors missing,
displaced centrals) potential cleft)
10. Marie and describe thic cag: 19. Mame and describe this case:

(Supernumerary on maxillary right
canine)

(Gemination, lower right primary
canine)
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20. Name and describe this case:

21

22

23

24.

25.

26,

27.

28.

29.

30.

31

32.

33.

34,

(Conditioned gingival hyperplasia,
phenytoin)

. Mame and describe this case:
(Localized enamel hypoplasia)

. Mame and describe this case:
(Fusion, maxillary primary right incisors)
. Name and describe this case:

(Over-retained primary central inci-
sor, unerupted central)

Mame and describe this case:
(Fluorosis, permanent dentition}

Mame and describe this case:
(Primary dentition, anterior open
bite, thumb-sucking habit)

Mame and describe this case:
(Localized gingival hyperplasia on
maxillary right lateral)

Mame and describe this case:
(Over-retained primary mandibular
right canine, erupting 3)

Mame and describe this case:
(Mesiodens erupting in palatal to
cight central)

Mame and describe this case:
(Hypocalcified enamel band, turner
tooth)

Mame and describe this case:
(Anterior open bite, erupting perma-
nent canines, cross-bite)

Mame and describe this case:
(OPG, amelogenesis imperfecta, pos-
terior open bite)

Name and describe this case:
(Hypocalcified enamel, fluorosis,
both dentitions)

Name and describe this case:
(Peg laterals, crowding mandibular
incisors)

Name and describe this case:
(Anterior open bite, fluorosis, mild)

35,

36,

37.

38.

39,

40,

41.

42,

43.

44.

45,

48,

47,

48.

MName and describe this case:
(Severe crowding, open bite, primary
dentition)

Name and describe this case:
(Hypoplasia of enamel, permanent
dentition, open bite)

Mame and describe this case:
{OPG, transposed lower left canine
and lateral incisor)

Mame and describe this case:
(OPG, odontogenesis impertecial

Name and describe this case:
(Gingival hyperplasia, wari, priman
maxillary right lateral)

Name and describe this case:
{Over-retained upper lent primary
central, macrodont upper rignt L

MName and describe this case:
(Missing posterior mandibular teeth,
vertical loss, deep bite)

Mame and describe this case:
(OPG, missing right maxillary inci-
sors, cleft)

Name and describe this case:
(Generalized hypoplasia of enamel)

Name and describe this case:
(Localized enamel hypoplasia, upper
centrals middle third)

MName and describe this case:
(OPG, severe case, short roots, den-
tine dysplasia)

Mame and describe this case:
(Enamel hypoplasia, rounded angles
on centrals, gingival stain)

MName and describe this case:
(Amelogenesis imperfecta, hypocal-
cified, anterior open bite)

Name and describe this case:
(Missing upper laterals, erupting
upper right maxillary permanent
canineg)



49,

RN

MName and describe this case:
(Missing maxillary laterals, mandib-
ular centrals, and one lateral, missing
5')

Mame and describe this case:

(13entine discoloration, tetracycline)

tamme and deseribe this case:
{ Achondroplasia, short
vnperngated teethj

roots,

Bamie anel ddeneribe this case:
(Bacterial stain, green)

3. Wame and describe this case:

o b

{Enamel hypoplasia, pitted enamel
on incisors, tuberous sclerosis)

1. Name and describe this case:

(Macrodont, displaced maxillary left
central incisor)

Name and describe this case:
(Labially erupting lower central inci-
sor, possibly primary over-retained)

Minne and describe this case:
{Caries, fractured crowns, maxillary
privary centrals)

e andd deseribe this case:
(Oechasal lower radiograph, impacted
cinninge)

MName and describe this case:
{Fluorosis, entire dentition)

2. Mame and describe this case:

60.

61.

G2,

63.

(Missing maxillary laterals, missing
upper right 5)

Name and describe this case:
(Unilateral complete cleft lip and pal-
ate, newborn)

Mame and describe this case:
(Gingival cyst of upper left incisal region)

MName and describe this case:
(Enamel hypoplasia on both maxil-
lary and mandibular central incisors)

Mame and describe this case:
(Enamel hypoplasia on upper and
lower incisors)

64.

65.

&6,

67.

&9,

70.

1.

72,

73,

74.

75.

76.

7.

Selfrvaluation Andwdr 1 17

Mame and describe this case:
(Hypodontia, ectodermal dysplasia)

Mame and describe this case:
(Enamel hypoplasia on maxillary
centrals and mandibular centrals and
laterals)

MName and describe this case:

(Severe attrition of primary teeth,
brown discoloration, dentinogenesis
imperfecta)

Name and describe this case:
(Short-rooted teeth, dentine dysplasia)

. MName and describe this case:

(Germination, maxillary right central
incisor, double teeth)

Wame and describe this case:
(Hypoplastic, hypocalcified enamel,
incisors and molars)

Name and describe this case:
(Brown discoloration, maxillary
central incisors, mild fluorosis)

Wame and describe this case:
(Gingival hyperplasia,
phenytoin-induced)

Mame and deseribe this case:
(Generalized spacing, conical laterals)

Mame and describe this case:
(Hypodontia, generalized spacing)

MName and describe this case:

(Black discoloration, canines, maxil-
lary first molars and premolars,
second molars not involved. Liver
transplant)

Mame and describe this case:
(Reverse  over-jet, Class Il
malocclusion)

MName and describe this case:
(Reverse over-jet, anterior cross-bite,
posterior right cross-bite)

MName and describe this case:
(Hypoplastic enamel, permanent
incisors and molars, MIH)
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78. MName and describe this case: 80. MName and describe this case:
(Fluorosis, on permanent incisors) (OPG, hypodontia, missing maxillary
laterals, mandibular centrals, and

79, Wame and describe this case:
upper and lower premolars)

(Anterior crowding on maxilla, later-
als hypoplastic)
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acquired disturbances 17, 44, 53-61
acrodynia 65
Al see amelogenesis imperfeera
alveolar bone anatomy 67
amelogenesis imperfecta (A}  42-45, 65-64
anatomical root 7
anatomy 1-12

alveolar bone 6-7
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dental  7-11

lip 1-3
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apposition 16
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Bell stage 16

biliary atresia 5657
Bohn's nodule 28

bone, components of 67
buccal surface 9
budding 16

C

calcilication 16

cap stage 16

CEJ see cementoenamel junction
cementoenamel junction (CEJ) 15
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cementum 15, 18, 45, 49
cervical area 8
cheek anatomy 4-5
Cherubism 65
chronological hypoplasia 40, 42
cingulum &
class | malocclusion 10, 76, 78
class Il malocclusion 10=11, 76-77, 79
class Il malocelusion  10-11, 77-79
classification
developmental disturbances 17-20
occlusion  10-11
cleft lip/palate 74, 77
clinical root 7
complex odontorne 40
components of bone  6=7
compound odontome  40—41
concrescence 39
congenital disturbances 17, 44, 50-53
congenital epulis 69, 72
conical mesiodens 24, 26-28
connective tissue, cementum 15
crown
definition  10-11
gemination 19, 36-38
landmarks 8-9
cusp 8
cystic fibrosis  57-59
Cysts
dentine 45, 48
eruption disturbances 67, 69, 71-72

d

dehydration 52-53

DE] see dentin—enamel junction
delayed eruption  64-65

dens in dente 19, 32-33
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dens cvaginatus 19, 33-34 Ehlers=Danlos syndrome 65, 67
dens invaginatus 19, 32-33 Ellis—Van Creveld syndrome 28
dental pulp 8 embryclogy 16
dentigerous cyst 69, 72 enamel
dentine 18, 45-48 amelogenesis imperfecta  42-45,
cyst 45,48 65-66
dysplasia 18, 45-47 defects 18, 40-45, 65-66
genetic disorders  45-48 development 16
histology 14-15 histology 13-14
dentin—enamel junction (DE]}) 14, 16 hypoplasia  40-42
dentinogenesis imperfecta 18, 45, 47-48 epidemiology 17
dentition Epstein pearl 28
anatomy 7=9 eruption cyst 67, 69, 71-72
defects 18-20 eruption disturbances 63-30
delayed eruption 64-65 cleft lip/palate 74,77
discoloration 20, 56-59 cysts 67, 69, 71-72
early eruption 63-64 delay 64-65
embryology 16 early 63-64
eruption disturbance 63-80 early exfoliation 65-67
exfoliation failure 63-85 exfoliation failure 63-45
histology 13-16 failure 66=70
morphological disturbances 19, 32-40 frenulum-related 70, 74
occlusion  9-11 malocclusion  10-11, T6-20
developmental disturbances over-eruption 71-74, T4
causes 17 palatal 74,77
cementum 18 transposition 69, 73-74
classification 17-20 under-eruption  70-71, 75
congenital 17, 44, 50-53 erythroblastosis fetalis  50-31
dentine 18 evagination 19, 33-34
diagnosis 17-20 extent 18
enamel 18
epidemiology 17 f
extent 18 failed eruption 66-70
structural  40-50 familial fibrous dysplasia 65
teeth 18-20 fibrous matrix 15
diagnosis 17-20 filiform papillae 4
diastema 78, 80 fissure 9
dilaceration 38-39, 65-66 fluorosis 54-55
discoloration 20, 56-59 foliate papillae 4
distal surface 9 food intake 53
divisions of malocclusions  10-11, 76-80 foramen cecum 4
drinks 53 fossa 9
dysplasia fungiform papillac  4-5
dentine 18, 45-47 furcation area 7-8
familial fibrous 65 fusion 19, 34-36
odonto  18-19
regional 18-19, 49-50 g
segmental 19 gemination 19, 36-38
generalized enamel hypoplasia 40, 42
e genetics 17, 21-50
earlyerup!iofl 63-64 morphological disturbances 32-40
early exfoliation 65-67 size and proportion  30-32
ectodermal dysplasia  1-2, 21, 23, 25-26 structural defects  40-50

ectopic eruption 69, 73-74 tecth count  21-30



gingival cyst 28, 69,72
gingival overgrowth 80
glands &

gnarled enamel 13
pranular layer of Tomes 15
gumimy smile 1,3

Iy

Hallesmanm Streill syndrome 28
heveditary ginprval librosis (HGF) 80
Tl s beweeditary gingival fibrosis
Wiseselibborentines 16

||I'.l|1||1!_1],' ol tectly 1 A=1K
Hunter-Schreger bands 13
Hutchinson inciser
hypercementosis
hyperdontia 19
hypocalcified amelogenesis imperfecta 43
hypocementosis 18, 49

hypodontia 19, 21-22, 24

hypomature amelogenesis imperfecta 4344
hypophosphatasia  65=66

1o, 4, 52

18, 49

hypoplasia
congenital 51
enamel 4042

hypoplastic amelogenesis imperfecta 42-43

wreris pravis neonatorom (1GNY - 56
UEN s b erins pravis tieonatorim
(LETTRR PR N TS UL I R
icisal surbace H
wrenental lines 15
intantile jpundice 56
inlectivn

of teeth  59-41

tetracycline treatment  56-59
infraocclusion  70-71, 75
initiation 16
interglobular dentine 15
intertubular dentine 15
intratubular dentine 15
invagination 19, 32-33
ion deficiency 55-56
iron processing defect 52,59

s

4
jaundice 56

!

labial frenulum 70, 74
labial surface 9

lead poisoning 59

life cycle of teeth 16

fngdex

lingual frenulum 70, 74
lingual surface 9
lips
clelt 74,77
macro anatomy 1
liquid imbalance 52-53
liver disease 56-58
localized enamel hypoplasia  40-42

m

macrodontia 19, 30
malnourishment 53
malocclusion

classI 10,76,78
class I  10-11, 76-77,79
class 11l 10=11, 77=79
definition 10-11
diastema 78, 80
measles 51

mesial surface 9
microdontia 19, 30-31
mixed amelogenesis imperfecta 44
Moon's molar 19, 40, 52
morphodifferentiation 16
marphological disturbances
classifications 19
genetic causes  32-40
mouth floor anatomy  4-5
Mulberry molar 19, 40, 52

n

natal/neonatal teeth 28-30
normal intraoral tissue 1-2
normal occlusion 9-10
number of teeth 19, 21-30

(4]
occlusal surface 8
occlusion
classifications
normal 9=10
see also malocclusion
odontodysplasia 18-19
odontogenesis imperfecta  18-19, 49-50
odontome 19, 40-41
complex 40
compound  40-41
evaginated 33-34
alipodontia 21-23
over-jet 76

10-11

P
pachyonychia congenita 28
palatal surface 9
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frifex

palate

anatomy 1-3

clelt 74,77

normal appearance 3
para-molar 26-28
parotid duct/gland 5§
P} see pulp dentine junction
peg lateral 19, 30-31, 34-35
periapical (Radicular) cyst 69, 71
periodontal ligament (PL)  5-6
pericdontium

anatomy 5
histology 16
pit 9

PL see periodontal ligament
pneumonia 52
porphyria 52
prevalence 17
primary teeth
early exfoliation 65-67
exfoliation failure 63-65
trauma 59-61
proliferation 16
proportional defects 19, 30-32
pseudohypophosphatasia 65
pulp 8,16
pulp dentine junction (FD]) 14

r
Radicular (periapical) cyst 69,71

regional odontodysplasia 18-19,49-50

reverse over-jet 77
ridges B8-9

Riga—Fede syndrome 28
root, definition  10-11
rubella 51

5
salivary glands 5
segmental odontodysplasia 19
semi-talon 34
short root 19, 31, 61
size of teeth 19, 30-32
soft palate

anatomy 1-3

cleft 74,77

eruption disturbance 74, 77
normal appearance 3

spiral enamel 13
steatocystoma multiplex 28
striac of Retzius 13
structural defects 40-50
sublingual duct/gland 5

submandibular duct/gland 5
super-eruption  71=74, 76
supernumerary teeth 19

genetic causes  24-30
mesiodens 24-28
natal/neonatal 28-30
para-molar  26-28
supplemental mesiodens 19, 24-2o
syphilis 52

t

talon cusp 19, 33-34

taurodontism 39

teeth

anatomy V-9

count 19, 21-30
defects 18=20

delayed eruption  64=63
discoloration 20, 56-3%
early eruption 63-64
embryology 16
eruption disturbance 6&3-20
exfoliation [ailure 63-65
histology 13-16
infection  59-61
morphological disturbance 19,
32-40

occlusion 9-11
primary trauma 59-61
sizeof 19

tetracycline  56-59

tongue 3-4

transposition 69,73

tuberculate mesiodens 24

tubercle 8

tubules, dentine  14-15

u
under-eruption 70-71, 75

v
vitamin D deficiency 53-55
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