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INTRODUCTION

Dental anomalies are abnormal morpho-differentiation 

of teeth during different stages of tooth development. 

They are usually attributed to congenital, developmental, 

or acquired factors during prenatal and postnatal periods 

that may result in alterations in tooth shape, size, number, 

position, and structure. 1 Alteration in the morphology 

of teeth includes double teeth (fusion and gemination), 

concrescence, dilaceration, dens evaginatus, and dens 

invaginatus. Variations in the size of teeth comprise 

microdontia and macrodontia. Deviation in terms of 

number of teeth involves hypodontia and hyperdontia or 

supernumeraries.2

Morphological anomalies can affect aesthetic appearance 

and can cause psychological problems to the patient. They 

can lead to occlusal disturbances due to crowding, spacing, 

or irregular morphology. Caries and periodontal problems 
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ABSTRACT

Introduction: Developmental dental anomalies are abnormal morpho-differentiation of teeth 

that occur during different stages of tooth development. Deviations may occur in terms of 

tooth size, number, shape, position, and structure. Failure to diagnose these anomalies tends to 

complicate the treatment procedure, may cause permanent tooth loss or damage.

Objective: To determine the prevalence of developmental dental anomalies in permanent 

dentition utilizing panoramic radiographs of the referred patients.

Materials & Method: A total of 840 digital orthopantomograms (OPG) with equal frequency 

of gender aged 13 to 42 years (mean 25.7±6.97) were obtained from Kantipur Dental 

College and Hospital. The selected OPGs were evaluated for dental anomalies such as fusion, 

gemination, dilaceration, taurodontism, hypodontia, microdontia, macrodontia, supernumerary 

tooth, supernumerary root, etc. The comparison among gender, dental arches, and sides were 

evaluated.

Result: The total prevalence of developmental anomalies in the study was 56.19% (472 out 

of 840). The fused root had highest prevalence of 132 (15.7%) followed by hypodontia 111 

(13.2%), dilaceration 80 (9.5%), microdontia 69 (8.2%) and supernumerary roots 21 (2.5%). 

Conclusion: This study shows the prevalence of various dental anomalies in permanent 

dentition of the Nepali sample with the fused root showing the highest prevalence. Anomalies 

like hypercementosis, microdontia, supernumerary tooth, and supernumerary root showed 

statistically significant association with the type of arch. There was a significant association 

between the gender with fused root and supernumerary root. 

Keywords: Dental anomalies, panoramic, prevalence.

can occur due to the presence of deep grooves on the 

surface, which can spread to the pulp leading to the endo-

perio lesion.3

Orthopantomogram radiographs are routinely used to 

evaluate the whole dentition which allows the assessment 

of anomalous conditions. Early diagnosis of dental 

anomalies allows comprehensive treatment planning, less 

extensive intervention, and better prognosis.

The present study aimed to determine the prevalence of 

developmental dental anomalies in permanent dentition 

of the patients referred to Kantipur Dental College and 

Hospital, Kathmandu. The study also compared the 

findings of dental anomalies with the variables gender, 

dental arch, and arch-side.

MATERIALS AND METHODS

The cross-sectional, retrospective study consisted of 840 
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digital panoramic radiographs with equal distribution of 

males and females. The sample size was calculated based 

on the prevalence of anomalies in the Saudi Arabian 

sample by using the formula N=z2pq/e2, where z=1.96 at 

95 % confidence interval; the value of p was 45.1%. 1 The 

OPGs were obtained from the archives of the Department 

of Oral Medicine and Radiology, Kantipur Dental College 

and Hospital, Kathmandu. Ethical approval was obtained 

from the Institutional Review Committee of Kantipur 

Dental College before conducting the research. The study 

was carried out from June to October 2021. A Performa 

sheet was developed to enter the data. Inclusion criteria 

were subjects aged between 13-40 years with a good 

quality panoramic image not considering the third molars. 

Patients who had previous orthodontic treatment, surgery, 

prosthetic treatment, any signs of trauma, or jaw fractures 

that might have affected the normal growth were excluded 

from the study. 

Digital OPGs were examined in a standard manner 

under standardized screen brightness, and resolution to 

determine the dental anomalies. The selected radiographs 

were reviewed for the dental anomalies and three obvious 

categories were analyzed. Anomalies of tooth shape 

included fusion, gemination, concrescence, dilaceration, 

dens evaginatus, dens invaginatus, taurodontism, and 

hypercementosis. Variation in tooth size included 

microdontia, macrodontia along with variation in root 

size (rhizomicri, rhizomegaly). Variation in the number of 

teeth involved hypodontia, hyperdontia, supernumerary 

tooth, and supernumerary roots. Standardization was 

done by a qualified Oral Pathologist (Co-investigator) to 

eliminate inter-examiner discrepancies and to confirm the 

findings. Data were collected on a performa sheet, which 

was transferred to an MS-Excel. The data were verified 

and analyzed statistically using Statistical Package for 

Social Sciences (SPSS Version 20). Data was analyzed 

comparing males and females. The association between 

the groups and anomalies was tested using the Chi-squared 

test. McNemar’s test was applied for arch-wise and side-

wise comparison of data. The level of significance was 

considered at p < 0.05.

RESULTS

The samples ranged in age from 13 to 40 years with 

the mean age of 25.7±6.96. Total anomalies recorded 

were 472 out of 840(56.19%) samples. Of all the OPGs 

examined, 307(36.5%) had at least one dental anomaly, 

68(18.1%) had two anomalies and 9(1.1%) had more than 

two anomalies. The most common dental anomaly was 

fusion of root (15.7%), followed by hypodontia (13.2%), 

dilaceration (9.5%), microdontia (8.2%), supernumerary 

root (2.5%), rhizomicri (2.1%), hypercementosis (1.7%), 

supernumerary tooth (1.3%), rhizomegaly (0.6%) 

taurodontism (0.5%), macrodontia (0.4%) fusion of crown 

(0.2%), bifid root (0.1%) and dens invaginatus (0.1%). No 

cases of gemination and concrescence were observed.

Table 1 demonstrates the distribution of different 

developmental anomalies according to the tooth type. 

Table 2 depicts the arch-wise and side-wise distribution 

of samples with developmental anomalies on tooth shape, 

size, and number. There was a statistically significant 

association between hypercementosis (p-value 0.01), 

Table 1: Distribution of dental anomalies on tooth type 

Dental anomaly

Central 

Incisor 

(n=3360)

Lateral 

Incisor 

(n=3360)

Canine 

 

(n=3360) 

1st  

Premolar 

(n=3360)

2nd  

Premolar 

(n=3360)

1st  

Molar 

(n=3360)

2nd  

Molar 

(n=3360)

Total 

(N=23520)

S
h

ap
e

Fusion crown 3 (0.09) - - - - - - 3

Fusion root 2 (0.06) 1 (0.03) - - 6 (0.18) 13 (0.39) 211 (0.63) 233

Dilaceration 3 (0.09) 9 (0.27) 8 (0.24) 8 (0.24) 30 (0.89) 16 (0.48) 48 (1.43) 122

Taurodontism - - - - - 5 (0.15) 10 (0.29) 15

Hypercementosis - - 1 (0.03) - - 11 (0.33) 4 (0.12) 16

Dens invaginatus - 1 (0.03) - - - - - 1

S
iz

e

Microdontia 28 (0.83) 85 (2.52) 10 (0.29) 9 (0.27) 10 (0.29) 12 (0.36) 10 (0.29) 164

Macrodontia 2 (0.06) - 1 (0.03) - - - - 3

Rhizomicry 10 (0.29) - 3 (0.09) 2 (0.06) 3 (0.09) 2 (0.06) 4 (0.12) 24

Rhizomegaly - - 1 (0.03) - - 5 (0.15) - 6

N
u
m

b
er Hypodontia 25 (0.74) 34 (1.01) 11(0.32) 19 (0.57) 23 (0.68) 36 (1.07) 17 (0.51) 165

Supernumerary root 2 (0.06) - 1 (0.03) -  4 (0.12) 14 (0.42) 2 (0.06) 23

Bifid root - - - 1 (0.03) - - - 1
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microdontia, supernumerary tooth, supernumerary root 

(p-value <0.001) with the type of arch. There was no 

significant association between the arch and the rest of 

the developmental anomalies. Similarly, none of the dental 

anomalies showed significant association with the side of 

the dentition. 

Table 3 shows a genderwise comparison of samples 

with developmental anomalies. There was a statistically 

significant association between gender and fused root 

(p-value 0.04) and supernumerary root (p-value 0.02). 

There was no significant association between gender and 

other developmental anomalies.

DISCUSSION

The prevalence of developmental anomalies in the present 

study was 56.19% which is comparable with the findings 

on the Brazilian population by Goncalves-Filho et al 

(56.9%).4 It is higher than the results of Goutham et al 

(35.27%) on Indian5 and Vani et al (37.8%) on Saudi 

samples.6 In a study conducted by Gupta et. al on Nepali 

orthodontic patients, the prevalence of dental anomalies 

was 15.3%, which is quite less as compared to the present 

study.  

Fused root was the most common anomaly recorded 

Table 2: Arch-wise and side-wise comparison of dental anomalies 

Dental anomaly
Maxilla 

(n=840)

Mandible 

(n=840)
p-value

Right 

(n=840)

Left 

(n=840)
p-value

Shape Fusion crown 1 (0.1) 1 (0.1) >0.99 - 2 (0.2) 0.50

Fusion root 70 (8.3) 82 (9.8) 0.29 94 (11.2) 107 (12.7) 0.13

Dilaceration 50 (6.0) 33 (4.4) 0.16 51 (6.1) 44 (5.2) 0.46

Taurodontism 2 (0.2) 4 (0.5) 0.50 4 (0.5) 4 (0.5) >0.99

Hypercementosis 2 (0.2) 12 (1.4) 0.01* 10 (1.2) 6 (0.7) 0.39

Dens invaginatus 1 (0.1) - >0.99 - 1 (0.1) >0.99

Size Microdontia 63 (7.5) 10 (1.2) <0.001* 46 (5.5) 52 (6.2) 0.43

Macrodontia 3 (0.4) - 0.25 2 (0.2) 3 (0.4) >0.99

Rhizomicri 10 (1.2) 9 (1.1) >0.99 13 (1.5) 10 (1.2) 0.58

Rhizomegaly 1 (0.1) 4 (0.5) 0.38 3 (0.4) 3 (0.4) >0.99

Number Hypodontia 55 (6.5) 68 (8.1) 0.228 70 (8.3) 68 (8.1) 0.913

Supernumerary tooth 17 (2.0) 1 (0.1) <0.001* 7 (0.8) 8 (1.0) >0.99

Supernumerary root 1 (0.1) 20 (2.4) <0.001* 14 (1.7) 9 (1.1) 0.359

* Significant at p < 0.05

Table 3: Genderwise comparison of dental anomalies 

Dental anomaly
Male 

(n=420)

Female 

(n=420)

Total 

(n=840)
p-value

Shape Fusion crown 1 (0.2) 1 (0.2) 2 (0.2) >0.99

Fusion root 55 (13.1) 77 (18.3) 132 (15.7) 0.04*

Dilaceration 45 (10.7) 35 (8.3) 80 (9.5) 0.24

Taurodontism 2 (0.5) 2 (0.5) 4 (0.5) >0.99

Hypercementosis 6 (1.4) 8 (1.9) 14 (1.7) 0.59

Dens invaginatus 1 (0.2) 0 (0) 1 (0.1) >0.99

Size Microdontia 32 (7.6) 37 (8.8) 69 (8.2) 0.53

Macrodontia 1 (0.2) 2 (0.5) 3 (0.4) >0.99

Rhizomicri 11 (2.6) 7 (1.7) 18 (2.1) 0.34

Rhizomegaly 1 (0.2) 4 (1.0) 5 (0.6) 0.37

Number Hypodontia 50 (11.9) 61 (14.5) 111 (13.2) 0.26

Supernumerary tooth 5 (1.2) 6 (1.4) 11 (1.3) 0.76

Supernumerary root 16 (3.8) 5 (1.2) 21 (2.5) 0.02*

Bifid root 1 (0.2) - 1 (0.1) >0.99
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in 132(15.7%) cases with more occurrence in female 

77(18.3%) as compared to male 55(13.1%) samples. It 

was commonly observed in the second molar and least in 

lateral incisors. This anomaly was more common in the 

mandible as compared to the maxilla. The fused root is one 

of the important factors to be considered while performing 

endodontic procedures in the molar region. The fused 

root may pose a C-shaped canal configuration which 

may cause difficulty in biomechanical preparation and 

require a thermo-plasticized obturation technique during 

endodontic treatment.8

Dilacerations arise secondary to trauma during tooth 

formation that creates an angle between the tooth germ 

and the developed tooth portion. It may also occur due 

to the pressure from adjacent cyst, tumor, or odontogenic 

hamartoma. Maxillary incisors are more commonly 

affected followed by the mandibular anterior. Dilaceration 

can cause delayed eruption, apical fenestration of buccal or 

labial cortical plate, and difficulty during root canal therapy 

and tooth extraction. Early recognition of preoperative 

radiographs can minimize such problems.9,10 In the present 

study, dilacerations of the roots comprised 9.5% of the 

anomalies which is higher than in the population of Saudi 

Arabia.1 It was more common in maxilla and on the right 

side with a higher occurrence in males. Second molar 

roots were the most dilacerated and central incisors were 

the least. Higher prevalence in the posterior teeth may be 

due to idiopathic developmental disturbance during the 

calcification of tooth germ.11

In this study, taurodontism was observed in 4(0.5%) 

samples. It is less than the result of Guttal et. al (18%) 

seen in the Indian population.12 Teeth affected by 

taurodontism shows features like elongated pulp chamber 

and apical displacement of bi- or tri-furcation of the roots. 

Variations in size and shape of the pulp chambers and canal 

configuration can lead to challenges during endodontic 

treatment.13 It may cause difficulty in visualizing the 

pulpal floor and negotiate pulp canal, and the debridement 

of the pulp tissue is time-consuming.14

Hypercementosis was observed in 14(1.7%) samples 

with more occurrence in the mandible. It is the excessive 

deposition of non-neoplastic cementum on the roots. 

This may affect the success of root canal treatment as 

it is difficult to determine the apical limit which is the 

Cemento-dentinal junction. 15

Dens invaginatus is the infoldings of the enamel into 

the dentin. It presents as a pit or fissure on the lingual 

surface of anterior teeth providing favorable conditions 

for the spread of dental caries. They are mostly located in 

the maxilla and lateral incisors; with the prevalence rate 

varying from 0.25 to 5.1% as cited by Mupparapu et.al .16 

In our study, the prevalence of dens invaginatus is 0.1%; 

only one male sample showed dens invaginatus in the 

maxillary left lateral incisor. 

Microdontia commonly affects maxillary lateral incisors 

and third molars. It is characterized by a reduction in 

mesiodistal diameter and convergence towards the incisal 

edge, which is known as peg-shaped incisors. In our study, 

microdontia was more common in lateral incisors (2.52%). 

In total, microdontia was present in 69(8.2%) samples, 

which is higher as compared to 2.16% observed in the study 

by Gupta et.al.7 Macrodontia was seen in 4(0.4%) cases 

and it was more common in the maxillary arch. Rhizomicri 

was observed in 18(2.1%) and rhizomegaly was observed 

in 5(0.6%) samples. Clinically, the tooth with smaller roots 

(rhizomicri) cannot be used as anchorage and abutment, 

and longer sized endodontic instruments are required 

while performing root canal treatment in rhizomegaly 

conditions. Previously, Kumar et al has reported an upper 

canine root length as long as 48 mm.17

Missing teeth can cause unfavorable appearance, 

malocclusion, drifting of teeth, insufficient alveolar 

bone growth, decreased chewing ability, inarticulate 

pronunciation, etc.18 In this study, second most prevalent 

anomaly was hypodontia with the occurrence of 

111(13.2%) cases,  which was more common in females 

(14.5%). The most commonly missing teeth were first 

molars (1.07%) followed by lateral incisors (1.01%), 

central incisors (0.74%), and second premolars (0.68%). 

In a study among orthodontic patients in Nepal, maxillary 

lateral incisors were commonly missing teeth (48.61%) 

followed by mandibular lateral incisors.7 In the present 

study, there was no relevant evidence regarding whether 

the teeth were congenitally missing or missing due to 

other reasons. Thus there could be an overestimation of 

the missing teeth espicially the first molars.

Supernumerary teeth included 11(1.3 %) of the anomalies 

which was more common in the maxilla. Among them, 

the most common supernumerary tooth was distomolaris 

(50%), followed by mesiodens (31.8%) and paramolaris 

(18.2%). In a study conducted by Limbu et. al out of 40 

subjects with mesiodens in 1871 Nepali children, mesiodens 

was more prevalent in permanent dentition(81.1%) as 

compared to deciduous dentition (18.9%).19 In this study, 

supernumerary roots were present in 21(2.5%) samples 

which were more common in mandibular first molar (radix 
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entomolaris). One (0.2%) male patient possessed a bifid 

root in the lower left first premolar. 

CONCLUSION

This study provides an overview regarding the prevalence 

of dental anomalies in the permanent dentition of the 

Nepali population sample. In the order of occurrence, 

fused roots were the most prevalent anomaly followed by 

hypodontia, dilaceration, and microdontia. Whereas, bifid 

roots, fused crown, and dens invaginatus were the least 

common findings. Statistically, a significant association 

was found between anomalies like hypercementosis, 

microdontia, supernumerary tooth, and supernumerary 

root with the type of the dental arch. There was a 

significant association between the gender with fusion 

root and supernumerary root. Early identification of 

anomalies helps in the treatment planning with esthetic 

and functional rehabilitation. The findings from this study 

suggest that the orthopantomogram acts as a valuable tool 

to diagnose dental anomalies.

KDCJJ
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