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ABSTRACT

To study the prevalence of commonly encountered dental anomalies in JMDC orthodontic
patients during routine clinical oral examination and diagnosis.

A total of 345 patients (male: female ratio 148:197) were examined both orally and radiographically
at the department of orthodontics regarding the commonly encountered dental anomalies regarding
number (hyperdontia/ hypodontia), size (microdontia macrodontia, fusion, gemination), shape (dens
evaginatus, dens in dente, taurodontism) and structure of enamel ( amelogenesis imperfecta) & dentine
(dentinogenesis imperfecta). The age range was from 9 to 44 years (Mean age 26.4). The study was
combined with the department of prosthodontics, periodontology and the out-patient filter clinic of the
Jinnah Medical & Dental College, Karachi. The patients selected had no associated systemic disorders
or syndromes.

Overall, 18.8% of the patients examined demonstrated dental anomalies. Males (total mean value
78.3) had more dental anomalies as compared to the females at 23.7. Amongst the wide range of
anomalies encountered, hypodontia accounted for the highest prevalent dental anomaly (mean value
57.8) followed by supernumerary teeth (Mean value 12.4) and taurodontism (mean value 7.2). The sex
distribution for hyperdontia showed male subjects with higher affinity (mean value 77.4) compared to
females (mean value 23.7), while microdontia, hypodontia and amelogenesis imperfecta had more
prevalence in female subjects. Furthermore, females had more affinity towards supernumerary
paramolars (mean value 84.7) compared to males (mean value 15.3), while mesiodens were more
common in the male (mean value 87.6) compared to females (mean value 12.4). Females showed greater
affinity for missing teeth especially mandibular premolars (mean value 88.4) and maxillary lateral
incisors (mean value 65.4).

A wide variety of dental anomalies were encountered which cause localized malocclusion,
orthodontic space loss, dental cosmetic problems. These anomalies require a team effort consisting of
orthodontics, restorative and periodontics for proper functional and esthetic restoration of the
dentition. Therefore, proper identification and diagnosis of dental anomalies should be routinely
performed during clinical and radiographic evaluation.
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INTRODUCTION

Dental anomalies are routinely encountered in
general dentistry1, and are associated with defects in
tooth development precipitated by hereditary, sys-

temic, traumatic or local factors. It complicates orth-
odontic treatment planning, restorative procedures
and prosthetic replacement of the dentition2. Dental
anomalies create complications if left untreated both
esthetically and functionally3-4, and the long-term
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prognosis of certain anomalies is doubted. Early inter-
vention and treatment to restore the dentition and to
provide reasonable esthetics is demanded as soon as
detected5. In the past, numerous authors6-7 have con-
ducted wide population studies regarding prevalence of
anomalies according to race, gender and geographical
distribution. Prevalent anomalies such as hypodontia,
hyperdontia and enamel defects require a multi-disci-
plinary approach8 consisting of orthodontics, restor-
ative, periodontal and oral surgical treatment.

Few Pakistani authors 9-10 have studied the preva-
lence of anomalies in the local population. In the
following article we examined the prevalence of dental
anomalies in Jinnah Medical & Dental College orth-
odontic patients.

MATERIALS & METHODS

A total of 345 patients (male: female ratio 148:197)
were examined both orally and radiographically for any
existing dental anomaly. Radiographical examination
included OPG (orthopantogram) for each patient. Peri-
apical x-rays were done to confirm or re-check particu-
lar anomalies. Intra-oral clinical examination tools in-
cluded a simple dental mouth mirror and dental probe.

The study was conducted at the department of
orthodontics and it was coordinated with the depart-
ment of prosthodontics, periodontology and the out-
patient dental filter clinic of the Jinnah Medical &
Dental College, Karachi. This was done to gain an
access to a wide range patients during our study. The
patients age range was 9 to 44 years (mean age 26.4
years). A wide range of anomalies were encountered
which were divided into the following groups:

1. Anomalies in Number of Teeth

Due to alteration in tooth number results from
problems during initiation or dental lamina stage of
dental development.

• Hyperdontia (supernumerary or extra-teeth)
occurs in both primary/permanent dentition.

• Hypodontia or congenital missing teeth rep-
resents a deficiency in tooth number, and
occurs in both maxilla and mandible.

2. Anomalies in Size of Teeth

• Microdontia: (rudimentary or malformed or
diminished small teeth)

• Macrodontia: Larger than normal teeth ie.
Geminated and fused teeth.

3. Anomalies in Shape of Teeth

• Dens evaginatus: It is an extra-cusp usually
in central groove or ridge of posterior teeth &
in cingulum area of central/lateral incisors.

• Dens in dente: It results from invagination of
the inner enamel epithelium producing ap-
pearance of tooth within tooth.

• Taurodontism: it is characterized by elon-
gated large pulp chambers with short stunted
roots due to failure of Hertwig’s epithelial root
sheath to achieve proper level of horizontal
invagination.

4. Anomalies in Enamel & Dentine Structure

• Amelogenesis imperfecta: it is heritable
enamel defect. It is of 3 major categories; hypo-
plastic, hypomaturation and hypocalcification.

• Environmental hypoplasia: It is environ-
mentally induced enamel hypoplasia from sys-
temic or local causes.

• Dentinogenesis imperfecta: (Heriditary
opalescent dentine) It involves a defect of pre-
dentin matrix that causes amorphic disorga-
nized atubular circumpulpal dentine.

STATISTICAL EVALUATION

SPSS 10.0 statistical evaluation program (Statisti-
cal Package for Social Sciences) was used to obtain
mean values.

RESULTS

Overall, 18.8% of the patients examined clinically
and radiographically demonstrated dental anomalies
affecting number, size, shape and enamel defect. As
observed, dental anomalies were more common in the
maxillary dentition as compared to the mandibular
dentition (Fig.1). Amongst the dental anomaly group,
males (total mean value 78.3) demonstrated more
prevalence towards dental anomalies as compared to
the female subjects (total mean value 23.7).

1. Anomalies in Number of Teeth

Amongst the prevalent anomalies encountered,
hypodontia or missing teeth accounted for the highest
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prevalent dental anomaly with a total mean value of
57.8 in our patient sample (Fig 2) followed by hyperdontia
or supernumerary teeth with a mean value of 12.4 and
odontomes (mean value 5.1).

The maxillary 74.33 mean value obtained demon-
strated more supernumerary tendency as compared to
the mandibular dentition (mean value 25.71). Accord-
ing to the sex distribution (Fig 3), males showed higher
affinity towards mesiodens (mean value 87.6) followed
by distomolars (mean value 68.4), while females showed
more prevalence towards paramolars (mean value
84.7) and odontomes (mean value 67.4).

Female subjects demonstrated greater tendency
for missing teeth (Fig 5) with mandibular 2nd premolars
(mean value 77.21) followed by the maxillary 2nd

premolars (mean value 76.5) lateral permanent maxil-
lary incisor (65.4) and the mandibular incisors (mean
value 12.4).

2. Anomalies in Size

Amongst the dental anomalies observed,
microdontia was noted (total mean value 5.83) in our
patient samples (Fig 2), with permanent maxillary
lateral incisors (mean value 75.83) and mandibular 2nd

premolars (mean value 13.64) and maxillary 3rd perma-
nent molars (mean value 10.32) commonly affected.
Males showed greater affinity (mean value 62.11) com-
pared to females (mean value 37.34), and maxillary
dentition was affected greater (mean value 81.67)
compared to the mandibular dentition (mean value
18.20).

Macrodont teeth were encountered amongst the
dental anomalies (total mean value 2.6) as fused and
geminated teeth (Fig 2). Maxillary permanent lateral
incisors showed the highest prevalence (mean value
63.22) followed by the mandibular permanent lateral
incisors (mean value 20.45) and 2nd mandibular
premolars (mean value 16.44). Furthermore, the male
subjects demonstrated greater macrodontia mean value
of 62.45 as compared to female subjects (mean value
34.62).

3. Anomalies in Shape

According to shape anomalies (Fig 2), taurodontism
showed the highest prevalence in our patient samples
with a total mean value of 7.24, followed by dens

evaginatus (total mean value 2.90) and dens-in-dente
(total mean value 1.61). Males showed greater affinity
(Fig 4) towards taurodontism (mean value 54.3), while
female subjects demonstrated more prevalence to-
wards dens evaginatus (mean value 57.3) and dens-in-
dente (mean value 69.77) as compared to the male
subjects. Furthermore, the anomalies affected the
maxillary dentition (mean value 91.65) as compared to
the mandibular dentition (mean value 8.31), with
taurodontism more commonly affecting the mandibu-
lar permanent 1st and 2nd molars (mean value 88.65),
and dens-in dente more commonly affecting the maxil-
lary permanent incisors and premolars (mean value
98.4). Most commonly affected teeth with dens
evaginatus were the maxillary permanent lateral inci-
sors and maxillary 2nd premolars (mean value 92.78).

4. Anomalies in Enamel & Dentine Structure

In this category, only amelogenesis imperfecta was
encountered in our patient sample (Fig 2) regarding
defective enamel (total mean value 4.66). According to
sex distribution (Fig 4), females showed more occur-
rence of defective enamel (mean value 78.54) as com-
pared to the male subjects (mean value 22.3). In our
patient sample, no gender demonstrated dentine anoma-
lies.

DISCUSSION

Earlier studies 11-12 investigating dental anomalies
have found 15-20 % prevalence amongst their patient
samples. In our study, 22.8% of the patients examined
clinically and radiographically demonstrated dental
anomalies affecting number, size, shape and enamel
defect. Furthermore, Thongudomporn and Freer 11

observed greater anomalies in the maxillary dentition
as compared to the mandibular dentition. Our patient
sample demonstrated more anomalies in the maxillary
dentition as compared to the mandibular dentition
(Fig.1). Gender distribution of our patient sample
demonstrated greater male (total mean value 78.3)
prevalence towards dental anomalies as compared to
the female subjects (total mean value 23.7).

In our present study, we classified supernumerary
according to regional distribution in the oral cavity ie.
Mesiodens, paramolars, distomolars and odontomes.
The maxillary 74.33 mean value obtained demon-
strated more supernumerary tendency as compared to
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Fig. 1: Dental Anomalies Distribution in Maxilla & Mandible
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the mandibular dentition (mean value 25.71). Accord-
ing to sex distribution (Fig 3), males showed higher
affinity towards mesiodens (mean value 87.6) followed
by distomolars (mean value 68.4), while females showed
more prevalence towards paramolars (mean value
84.7) and odontomes (mean value 67.4). Tyrologou
et.al13 investigated more supernumerary anomalies in
the female subjects as compared to the male subjects.
Our investigation agrees with the latest studies of
Goursand et.al14 who concluded that 80% dental
anomalies concentrated in the maxillary anterior seg-
ment. Primosch 15 found 90-98% supernumerary preva-
lence in the maxilla, affecting males twice as compared
to the females. As mentioned earlier, our patients had

no systemic disorders and syndromes. However, many
investigators16-17 link hyperdontia with cleft lip and
palate, and with syndromes such as cleidocranial dys-
plasia, gardner’s syndrome and oro-facial digital syn-
drome.

In our present study, hypodontia or missing teeth
accounted for the highest prevalent dental anomaly
with a mean value of 57.8 in our patient sample (Fig 2).
Maklin et.al18 had previously reported upto 10 %
prevalence, excluding the 3rd molars. According to
Grahanen and Granath19 there is a 30 % correlation
between primary tooth absence and permanent tooth
absence. Our findings agree with recent evidence by
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Worsaae N et.al20 and Albashaireh21 who also re-
ported hypodontia as the most frequently occurring
anomaly. Some authors 22-23 link hypodontia with
ectodermal dysplasia, down’s syndrome, Hurler’s syn-
drome and cleft palate. Our hypodontia subjects had no
systemic anomalies or associated syndromes. How-
ever, recent population studies regarding dental anoma-
lies have demonstrated more taurodontism24 and
hyperdontia 25 in their patient samples as compared to
hypodontia.

Moreover. in our study, females presented with
congenitally missing teeth more than male subjects.
Previous studies 19-21 have also reported females with
congenital absence of maxillary lateral incisors and
mandibular 2nd premolars more than their male coun-
terparts. Anderson 26 has reported 75 % incidence of
missing mandibular 2nd premolars followed by maxil-
lary 2nd premolars in their studies. Our study agrees
with these findings as mandibular 2nd premolars
(mean value 77.21), followed by the maxillary 2nd

premolars (mean value 76.5) and lateral permanent
maxillary incisor (mean value 65.4) were the com-
monly absent teeth during clinical and radiographic
examination.

Localized microdontia, affecting only a few teeth,
was noted (total mean value 5.83) in our sample, which
commonly affected the permanent maxillary lateral
incisors (mean value 75.83), mandibular 2nd premolars
(mean value 13.64) and the maxillary 3rd permanent
molars (mean value 10.32). Males showed diminished
tooth-size finding (mean value 62.11) compared to
females (mean value 37.34), and overall, the maxillary
dentition was affected more (mean value 81.67) com-
pared to the mandibular dentition (mean value 18.20).
Ryan and Mason 27 investigating microdont teeth
agrees that 43.21% maxillary permanent lateral inci-
sors and 3rd permanent molars fail to develop to their
full capacity. Izgi and Ayna 28 and Steiner-Oliveira
29 also reported more microdontia in males as
compared to females. However other studies30-31

reported more generalized unilateral and bilateral
tendency of microdontia in hemi-facial micro-
somia, and with systemic defects such as Down’s
syndrome were characterized with peg-shaped lateral
incisors 32.

Macrodont teeth were encountered (total mean
value 2.6) as twining abnormalities ie. Both fused and

geminated teeth display large bulbous crowns (Fig 2).
The incidence of gemination and fusion has been poorly
documented in the Pakistani population in previous
studies 7,9,10. However, in our present study we found
a total mean value of 2.62 amongst our patients. Since
fusion and gemination are sometimes difficult to differ-
entiate clinically, we have included both under the
heading of macrodontia. In our study, maxillary perma-
nent lateral incisors showed the highest prevalence
(mean value 63.22) followed by the mandibular perma-
nent lateral incisors (mean value 20.45) and 2nd man-
dibular premolars (mean value 16.44). Furthermore,
the male subjects demonstrated greater macrodontia
mean value of 62.45 as compared to female subjects
(mean value 34.62). These findings agree with recent
authors 33-34 who reported more gemination and fusion
amongst the permanent dentition with male popula-
tion affected greater than females. Grammatopoulos
34 has also reported macrodontia amongst the maxil-
lary permanent lateral incisors and the 2nd mandibular
premolars. Other studies 35 have linked hemi-facial
hypertrophy associated with generalized unilateral
macrodontia characterized with increased crown-root
size, rapid tooth development and eruption as com-
pared to the uninvolved side.

According to shape anomalies (Fig 2), taurodontism
showed the highest prevalence amongst our dental
anomaly sample with a total mean value of 7.24,
followed by dens evaginatus (mean value 2.90) and
dens-in-dente (mean value 1.61). Males showed greater
tendency (Fig 4) towards taurodontism (mean value
54.3), while female subjects demonstrated more preva-
lence towards dens evaginatus (mean value 57.3) and
dens-in-dente (mean value 69.77) as compared to the
male subjects. Recently, Hamasha and Alomari 36

found males more frequently associated with
taurodontism as compared to females. Mena37 had
reported that taurodontism ranges from 0.5-10% in the
Caucasian population and is classified according to
degree of pulp chamber elongation.  During our inves-
tigation, taurodontism or ‘Bull teeth’ were recognized
radiographically on orthopantograms by the character-
istic elongated pulp chambers, short stunted roots and
long anatomic crowns 37.

These shape anomalies affected the maxillary den-
tition greater (mean value 91.65) than the mandibular
dentition (mean value 8.31), with taurodontism more
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commonly affecting the mandibular permanent 1st and
2nd molars (mean value 88.65), and dens-in dente more
commonly affecting the maxillary permanent incisors
and premolars (mean value 98.4). Earlier research by
Keeler 38 and Wright JT et.al 39 have associated
taurodontism with Klinefelter’s syndrome and tricho-
dento-osseous syndromes. Furthermore, numerous
investigations over the past few decades 36,37,39 have
also reported taurodont teeth in the mandibular poste-
rior segment, and dens-in-dente affecting the maxil-
lary dentition.

However, In our study, the most commonly af-
fected teeth with dens evaginatus were the maxillary
permanent lateral incisors and maxillary 2nd premolars
(mean value 92.78). Our findings are in harmony with
Sobhi and Rana 40 who reported 2.4% dens evaginatus
of the permanent anterior maxillary dentition, particu-
larly in the lateral and central incisors. This anomaly
was less frequent in the mandible. Ponnambalam
et.al 41 have recently reported that frequency of dens
evaginatus is higher in males than females. This extra-
cuspal anomaly due to evagination of the inner enamel
epithelial cells, affects the central groove or ridge of
posterior teeth and cingulum area of anterior incisors.
Pulpal exposure can result from radical equilibration,
therefore, care should be taken to over-grind the
cusps 41.

Lastly, Among the enamel and dentine structure
defects, only amelogenesis imperfecta(AI) was encoun-
tered in our sample (total mean value 4.66). Previ-
ously, Eisenberg & Bernick 42, reported the incidence
of this condition as 1 in 14,000. According to sex
distribution (Fig 4), females presented more defective
enamel (mean value 78.54) than the male subjects
(mean value 22.3). structural defects of the dentine,
However, were not found in our sample.

CONCLUSION

Hypodontia and hyperdontia were commonly en-
countered in our patient subjects. These anomalies
require a detailed understanding and treatment plan-
ning.

A multi-disciplinary approach consisting of orth-
odontics, restorative dentistry, periodontology and oral
surgery is required to restore esthetics and function to
the dentition.

Our study concentrated mostly on number, size
and shape of dental anomalies. However, further de-
tailed investigation concerning dentine, cementum
and tooth-color anomalies should be included in future
studies with large sample size.
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