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INTRODUCTION   

Developmental morphological variations of the denti-
tion are frequently observed during a routine dental
examination. These include variation of number,

size and form. Such variations are of interest in anthrolopol-
ogy,1 genetics, pathology and forensic dentistry.2 Neverthe-
less, it is in the discipline of Pediatric Dentistry that there is
a need to diagnose and ultimately to provide treatment for
these variations and their associated pathology.

When a variant occurs rarely in a given racial group, then
it is referred to as an anomaly, whereas when the same vari-
ant is exhibited by a significant number of people in another
population, it is considered to be a trait for the dentition of
that population. Although a variety of environmental factors
may influence the phenotypic expression of tooth size and
morphology, traits of the human dentition have been shown
to be under definite genetic control.3-5

Studies have reported the prevalence of morphological
and numerical anomalies in various ethnic groups.6,7

Although the Chinese race comprises a quarter of the world’s
population, little research has been performed on the Chi-

nese dentition. However, published research work has indi-
cated that there are differences in the peoples of northern
and southern China.8

To document realistic communication between investiga-
tors and to ensure accurate and consistent recording of data,
the various characteristics and diagnostic features of these
anomalies and traits need to be determined. Ultimately, this
will enhance the clinical management of a child who pre-
sents with a particular anomaly.

To facilitate this process, the essential characteristics of
the commonly occurring anomalies, traits and their preva-
lence in the primary dentition of the Southern Chinese will
be presented followed by pictorial representations that
exhibit that anomaly or trait.

METHODS AND MATERIALS
The prevalence data of anomalies and traits are based on
plaster casts and standardized panoramic radiographs (Gen-
eral Electric Company, U.S.A.) of the primary dentition of
936 children, which had been obtained from a randomly
selected sample of 5 years old Hong Kong children. A stan-
dard anterior occlusal radiograph was taken as a supplemen-
tary film for subjects who were suspected of having hyper-
dontia, macrodotia or dens in dente.

CHARACTERISTICS OF ANOMALIES

1. Microdontia
The teeth are smaller than normal and than their antimeres
by more than 1mm. There are three types of microdontia:
true generalized microdontia, relative generalized microdon-
tia, both of which affect the entire dentition and thirdly,
localized microdontia which involves only a single tooth.9

True generalized microdontia, in which all the teeth are
smaller in size than normal is extremely rare. In relative gen-
eralized microdontia, normal or slightly smaller than normal
teeth are present in jaws that are larger than normal, thus giv-
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ing an illusion of microdontia. Localized microdontia is
rarer in the primary dentition than the permanent dentition.9

In this study, microdontia occured more frequently in the
maxillary teeth than the mandibular teeth and the canines
were the most affected teeth (Figure 1). The prevalence of
microdontia in southern Chinese children was 6.3%. When
this prevalence figure is compared with other studies,10-11 it
appears that microdontia of the primary maxillary canine is
one of the characteristics of the Chinese population. 

2. Macrodontia
Macrodontia is also referred to as megalodontia, megadontia
and gigantism.12 It occurs when a tooth or teeth are larger
than those considered to be within normal range; that is, they
are outside the usual limits of variation. For practical pur-
pose this is a tooth that is 1 mm larger than their antimere or
the mean dimension of the tooth, and exhibits normal crown,
root and pulp morphology.13 A larger tooth with the presence
of incisal notching, labial or palatal grooving, or supple-
mented by radiographic evidence of a separated or fused
pulp chamber or root was identified as a double tooth instead
in this study. Macrodontia can be classified as true general-
ized, relative generalized and localized macrodontia in a
manner similar to microdontia.9

True generalized macrodontia is a condition in which all
or at least multiple teeth are larger than normal.9 Relative
generalized macrodontia is the result of the presence of nor-
mal or slightly larger than normal teeth in relatively small
jaws, the disparity giving an illusion of macrodontia.14-16

Localized macrodontia is when a tooth is larger than normal
in size (Figure 2). It is occasionally seen in cases of hemihy-
pertrophy of the face, in which teeth of the involved side
may be larger than those of the unaffected side. In the south-
ern Chinese children, macrodontia was observed frequently
in the mandibular incisors and canines, and the prevalence of
macrodontia was 1.1%.

Double tooth

This anomaly is also known as fusion,17 gemination,18 conna-
tion,18 linking tooth,19 syodontia20 and dichotomy.21 It is used
to describe any tooth-like structure resembling two complete
or partially complete teeth. Hitchen and Morris18 defined
fusion as a result of the embryological persistence of the
dental lamina between the two tooth buds, while Kelly22 con-
sidered the same anomaly to be the result of an unsuccessful
attempt of two tooth buds to fuse into one. If it occurs early
in odontogenesis, the two developing teeth will unite to form
a single tooth of almost normal size while if it occurs late in
odontogenesis, one tooth, which can be as much as twice the
size of the normal tooth, or a tooth with a bifid crown can
result.9 Moreover, fused teeth might have one or two pulp
chambers.23 If the affected tooth is counted as one, there is
usually one tooth less than normal for a given dental age.24

Fused teeth commonly exhibit labial and lingual vertical
grooves on the crown surface. These grooves are pronounced
in cases of incomplete fusion. Since these grooves are diffi-
cult to clean, caries may result. Placement of a sealant or
composite material into these grooves decreases the caries
risk.25

Gemination is the formation of two teeth from the same
follicle26 and there is one common pulp chamber.22 In gemi-
nation, the normal number of teeth is usually present for a
given dental age, but one is geminated.24 It is extremely dif-
ficult, if not impossible to distinguish between fusion and
gemination. The normal number of teeth present in the
mouth is of little or no assistance as fusion may occur
between a normal tooth and a supernumerary tooth or
between two supernumerary teeth. Gemination may occur in
a tooth germ adjacent to a congenitally absent tooth and this
would be indistinguishable clinically from fusion.27 Because
a double tooth causes aesthetic and functional problems,
proper monitoring of occlusal development to prevent mid-
line deviation and abnormal delay of eruption of the perma-
nent successor(s) is important.28

The etiology of double tooth may be inheritance, or as a
result of a local factor; possibly the tooth germs move

140 The Journal of Clinical Pediatric Dentistry Volume 32, Number 2/2007

Figure 1. Microdontia of the maxillary right canine. Figure 2. Macrodontia of the mandibular left central incisor. The
crown is larger than normal and although the mandibular left lateral
incisor is absent, it does not have notching of the incisal edge, or
groove on the labial surface. There is a single pulp chamber of the
mandibular left central incisor. 
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together because of crowding or trauma.25 The occurrence
can be unilateral or bilateral.29 When bilateral there is a
greater likelihood of the subject having anomalies in the per-
manent dentition. The double tooth anomaly is more com-
mon in the primary dentition than the permanent dentition.30

It is also stated that there may be an inter-relation between
primary and permanent double teeth.31 Also, a macrodont
permanent tooth tends to follow a primary double tooth.32

Double tooth in the primary dentition has been associated
with disturbances in the permanent teeth varying from
macrodontia, to enlargement of the contralateral tooth, to
supernumerary teeth or even missing teeth.32 It occurs mostly
in the anterior region32,33 and frequently involves the
mandibular canines and the lateral incisors followed by the
maxillary anterior region.34 Double primary tooth formation
involving two adjacent teeth, especially the central and lat-
eral incisors in the maxillary arch (Figure 3a) or the lateral
incisor and canine in the mandibular arch (Figure 3b) is
much higher than any other type of double tooth. The preva-
lence of double tooth in southern Chinese children is 4.1%. 

4. Talon cusp
In 1892, Mitchell35 described it as a “process of horn-like
shape” curving from the base to the “cutting edge” on the
palatal surfaces of the incisors (Figure 4). Mellor and Ripa
proposed the term talon cusp because they considered that
the shape of the anomaly resembled an eagle’s talon.36 It has
also been referred to as a cusp-like projection,35 hyperplasia
of the cingulum,37 palatal accessory cusp38 and unusual pro-
jection of the “facial” surface of the anterior teeth.39 They
have a multifactorial etiology combining both genetic and
environmental factors.40 One cause may be hyperactivity of
the dental lamina, which occurs most commonly in the ante-
rior region.41 Talon cusps are morphologically well delin-
eated and extend at least half the distance from the cemento-
enamel junction to the incisal edge of the primary teeth. A
talon cusp can cause problems with aesthetics, increase the
caries suspectibility of the affected tooth, cause occlusal
trauma, irritation of the tongue during speech and mastica-
tion, displacement of teeth, advanced attrition, leading to

pulpal exposure or periapical pathologies.42 Treatment
modalities include gradual, periodic reduction with fluorida-
tion as a desensitising agent, single appointment with or
without pulp therapy, sealant for developmental grooves and
partial reduction with camouflage.36,43 Clinically, the cusp
extends past the incisal edge of the tooth, blends smoothly
with the rest of the tooth, except where it joins the sloping
lingual surface of the incisor. At this junction, there is a deep
developmental groove. Small talon cusps which are conflu-
ent with the lingual surface are less likely to contain pulp tis-
sue while the large separated talon cusps contain pulp tis-
sue.44 Radiographically, it resembles a radio-opaque v-
shaped structure pointing towards the incisal edge of the
tooth which is superimposed on the normal image of the
crown. It is observed only in the maxillary anterior teeth and
involves the incisors and canines.45 Talon cusps are rare in
the primary dentition.46 with a prevalence in southern Chi-
nese children of 0.5%.

5. Dens in dente
This anomaly has also been referred to as warty teeth47 or
invagination of the enamel48 while Tomes49 first defined this
anomaly as an infolding of the enamel and dentin towards
the pulp. He stated that the defective tooth was usually irreg-

Figure 3a. Double tooth involving the maxillary right central and lat-
eral incisor.

Figure 3b. Double tooth involving the mandibular right lateral incisor
and canine.

Figure 4. Talon cusp on the left maxillary central incisor.
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ular in shape and that the enamel investing the crown could
be perfectly developed, but there may be a slight depression
in the crown (Figure 5a), the dark center of which represents
the blocked orifice of a cavity within the tooth. The epithe-
lial invagination may originate from the crown or the root of
the tooth (Figure 5b). It is seen mostly on the palatal surface
of the maxillary incisors.50 The lateral incisors tend to be
affected more than the central incisors and the occurrence
can be bilateral.51 There is no prevalence data for dens in
dente in southern Chinese children in this study because it
did not appear in any of the study population.

6. Taurodontism
A molar tooth in which there is a tendency for the body of
the tooth to be enlarged at the expense of the roots is said to
exhibit taurodontism.52 It can be confirmed radiographically
as the tooth tends to be more rectangular in shape (Figure 6).
The pulp chamber is enlarged, especially vertically and the
tooth also lacks the usual cervical constriction.53 This trait is
of interest to anthropologists in the determination of the evo-
lution of man.54,55 Taurodontism is generally associated with

the following conditions: ectodermal dysplasia, Down’s syn-
drome, dwarfism55 and Kleinfelter syndrome.56 Other anom-
alies which are coincidental with taurodontism include
amelogenesis imperfecta, enamel hypoplasia, oligodontia,
microdontia and pulp stones.57 Since the diagnosis of this
trait can only be made reliably from the radiographic exam-
ination, the knowledge of the associated conditions may be
important when radiographs cannot be obtained.53 Although
this developmental disturbances may not be associated with
an increase in caries suspectibility the clinical management
may be more complicated. Severe clinical complications can
result from the abnormal morphology of a taurodontic tooth
when endodontic therapy is indicated because, the extensive
length of the pulp chamber may create difficulties in locat-
ing the root canals and subsequently, in cleaning and obtura-
tion.58 According to Shaw,54 taurodontism occurs in varying
degrees that can be classified in increasing order of severity
as hypotaurodontism, mesotaurodontism and hypertau-
rodontism. It can occur in both the primary as well as the
permanent dentition. It is mostly seen in the posterior region
and usually more evident within the mandibular molars.53

The occurrence can be unilateral or bilateral.59 Although tau-
rodontism is known to occur in southern Chinese children,
no prevalence figure is currently available.

7. Hypodontia
Hypodontia refers to the congenital absence of one or multi-
ple teeth.9 It is a rare anomaly in the primary dentition. Also
known as oligodontia, agenesis of teeth when associated
with syndromes or systemic abnormalities, or anodontia
when all the teeth are missing.51 True anodontia refers to the

142 The Journal of Clinical Pediatric Dentistry Volume 32, Number 2/2007

Figure 5a. Dens in dente seen on both of the permanent central
incisors.

Figure 6. The radiographic appearance of the mandibular right first
molar showing taurodontism.

Figure 5b. Dens in dente in a permanent incisor.
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congenital absence of teeth. It has been classified as partial
and total.60 However, partial anodontia is a misnomer.
Hypodontia is the favoured term and involves one or more
missing teeth. Anodontia is a rare condition which is most
often a manifestation of hereditary ectodermal dysplasia.9

Rarely does this condition occur as an isolated entity.61 False
anodontia is a term sometimes used to describe clinically
missing teeth as the result of extractions.60 Hence, a dental
history should be taken to preclude the possibility of previ-
ous extractions. It is commonly classified according to the
severity of the condition as: (I) mild-to-moderate hypodon-
tia: absence of usually two teeth or more but fewer than six
teeth, excluding the third molars, (II) severe hypodontia:
absence of six teeth or more, excluding the third molars, and
(III) oligodontia: absence of multiple teeth, frequently asso-
ciated with systemic manifestations.62-64

Hypodontia can be due to injury to the developing tooth
germ, physical obstruction, disruption of the dental lamina,
space limitations, or functional abnormalities of the dental
epithelium or mesenchyme.51 However, some recent studies
have emphasised the role of the nerve supply to the develop-
ment of teeth.65 Children who have hypodontia in the pri-
mary dentition have higher chances of having hypodontia in
the permanent dentition.26,30,66 Hypodontia usually occurs in
the anterior region and more frequently in the maxilla than
the mandible. Maxillary lateral incisors (Figure 7a) and
mandibular incisors (Figure 7b) are the most frequently
affected teeth. It is rare for the primary teeth to be missing in
both the maxillary and mandibular arches.26,30,67 In southern
Chinese children, the prevalence of hypodontia is 4.1%. 

8. Hyperdontia
Hyperdontia, which is considered to be rare in the primary
dentition,68 is one or more normal, or abnormal teeth, for any
given type of tooth. They are also referred to as supernu-
merary, supplemental,69 paramolars, distomolars and mesio-
dens.70 These supernumerary teeth can arise as a result of
splitting of the tooth germ,71 or extra budding of the dental
lamina.72 However, in most cases there is an unknown etiol-

ogy. Supernumerary teeth which may or may not resemble a
tooth of the normal series, may be divided into two types
according to shape; “supplemental” refers to a tooth that
resembles a normal tooth, while “rudimentary” defines dys-
morphic teeth of abnormal shape but smaller in size.73 Super-
numerary teeth in the primary dentition exhibit less variation
in shape than those in the permanent dentition74 and super-
numerary primary teeth are frequently followed by perma-
nent supernumerary teeth.26,30,75 They are more prevalent in
the permanent dentition than the primary dentition.68 In the
lateral incisor region, they are usually normal in form
whereas in the central incisor area, they tend to be peg-
shaped26 (Figure 8) and rarely remain unerupted.67 The com-
plications often associated with unerupted supernumerary
teeth are: enlarged follicular sacs, nasal eruption and cystic
degeneration.73,74 Supernumerary teeth in the maxillary ante-
rior region can also cause a variety of pathological distur-
bances to the developing dentition such as over retention of
the primary teeth, delayed eruption of the permanent teeth,
bodily displacement, rotation, impaction, diastema, root
resorption and loss of vitality.73-76

When any of the above complications occur, surgical
removal of the supernumerary tooth is indicated to induce

Figure 7a. Radiographic appearance of hypodontia in the maxillary
anterior region.

Figure 7b. Hypodontia involving both of the mandibular lateral
incisors.

Figure 8. A supernumerary tooth (mesiodens) erupting between the
maxillary central incisors.

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/32/2/139/1749560/jcpd_32_2_w

76653r22rnnn713.pdf by Bharati Vidyapeeth D
ental C

ollege & H
ospital user on 25 June 2022



Anomalies and Traits of the Primary Dentition

spontaneous eruption of the permanent teeth, prevent ante-
rior space loss, midline shift and extensive surgical or ortho-
dontic treatment.73,77,78 In this study all of the supernumerary
teeth that were identified had erupted. The extra tooth can be
single or multiple, unilaterally or bilaterally located. Hyper-
dontia in the primary dentition shows a predilection for the
premaxillary region.27,67 It is seen more in the maxilla than
the mandible.9,67,73 However, supernumerary teeth have been
reported to be seen in widely differing areas such as the
nose, the orbit, antrum and even in the ovary.67 In southern
Chinese children, the prevalence of hyperdontia is 2.8%.

CHARACTERISTICS OF TRAITS

Shovelling
This trait is present when the palatal surface of an incisor
resembles a shovel due to the combination of a concave lin-
gual surface in association with elevated marginal ridges.
The four degrees of shovelling are: no shovelling, a trace of
shovelling, semi-shovelling and shovelling.79 Shovelling is
more common in the permanent dentition than the primary
dentition.79,80 It is more frequently observed in the maxillary

incisors than mandibular incisors.1 and the lateral incisors
are affected more than the central incisors (Figure 9). The
prevalence of shovelling in southern Chinese children is
98.0%.

Carabelli’s cusp
This is an additional cusp on the mesiolingual surface of the
crown of a maxillary molar. This cusp is found to have a
variable expressivity such as lobular, cuspoid, ridged and pit-
ted.81 Morphologically, it varies from an indented surface
(ridges and pits) to a full cusp. In the primary dentition, it is
located on the lingual surface of the protocone of the maxil-
lary second molar in the form of tubercle (Figure 10) or a
slight depression.82 The prevalence in southern Chinese chil-
dren is 80.3%.

Protostylid
Protostylid is an additional cusp on the buccal cusp of a
molar (Figure 11a). It is also known as a paramolar tubercle
or Bolk’s cusp.83 Jorgensen84 described the two types of
paramolar tubercle formation as: a “welt”, in which the emi-
nence is limited by a groove but it lacks a free tip, and a

144 The Journal of Clinical Pediatric Dentistry Volume 32, Number 2/2007

Figure 9. Shovelling on the maxillary incisors. Figure 10. Carabelli’s cusp on the palatal aspect of the maxillary
right second molar.

Figure 11a. Protostylid on the mesiobuccal cusp of the mandibular
right first molar.

Figure 11b. Protostylid on the mesiobuccal cusp of the maxillary left
second molar.
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”cusp”, in which the eminence is more developed and its tip
is free i.e. the tip extends higher occlusally than the furrow
by which it is separated from the buccal surface. This trait
occurs more often in the primary dentition than the perma-
nent dentition.85 When the protostylid is present on a perma-
nent molar, the trait is usually also present in the primary
molar; however, the reverse situation does not always
occur.85,86 The second molars are the most frequently affected
teeth (Figure 11b). In southern Chinese children, the preva-
lence of protostylid is high at 91.7%.

CONCLUSIONS
Most anomalies on primary teeth occur in the anterior
region.30,32 Some of the anomalies for instance, shovelling,
Carabelli’s cusp, and protostylid are characteristics (traits)
and not anomalies of the southern Chinese children. Thus, if
a clinician is able to appreciate the nature and implications
of such anomalies and traits that are peculiar to a racial
group, he/she would be in a better position to prescribe the
most appropriate course of management. Such information
is especially important to dentists working with children
who, due to their racial group, have a high prediction for
some of these features in their dentitions.
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