
Abstract
Background: Taurodontism is an anomaly that can cause problems in dental treatment. It is essential for clinicians to accurately 
determine the prevalence of this anomaly. This study aimed to determine the prevalence of taurodontism and its associated 
anomalies in patients visiting clinics in Kerman in 2019.
Methods: This cross-sectional study was conducted on 424 digital panoramic radiographs of patients who visited private clinics 
in Kerman in 2019. The panoramic radiographs were evaluated for the presence of taurodont molars and possible related 
anomalies such as microdontia, severe hypodontia, as well as enamel and dentin hypoplasia. The statistical analysis was 
performed using SPSS 21 and chi-square test. The significance level was set at 0.05.
Results: The findings of this study showed there were 82 taurodont teeth in 33 (7.78%) out of a total of 424 panoramic 
radiographs (6.6% in males and 9.0% in females with an age range of 18-52(. There was no significant relationship between sex 
and taurodontism (P = 0.36). Of 82 taurodont molars, 34.1% were in the mandible and 65.9% in the maxilla. The most involved 
teeth were the mandibular second molars. There was no significant relationship between maxilla and mandible concerning the 
infected teeth (P = 0.74). Taurodontism and hypodontia were observed simultaneously in only one man who had 4 taurodont 
teeth.
Conclusion: The prevalence of taurodont molars in this study was 7.78% and it was more common in second molars and in the 
mandible. Moreover, hypotaurodontism was found as the most common type of anomaly.
Keywords: Prevalence; Taurodontism; Anomaly; Panoramic radiography

Introduction
Taurodontism is one of the abnormalities in the tooth 
morphology. The term taurodontism was first introduced 
by Sir Arthur Keith derived from the Latin word tauros 
which means bull and the Greek term odus for tooth.1 This 
abnormality results in a change in the shape of the tooth. 
Taurodont teeth have large pulp chambers and apically 
positioned furcation.2 As a result, the roots are shortened 
and the tooth is enlarged and becomes rectangular.3 

The basic mechanism of taurodontism is the failure 
or late invagination of Hertwig’s epithelial root sheath, 
which is responsible for the formation of the root and its 
shape.4 

There have been many theories about the etiology of 
taurodontism. Some studies have suggested that this 
abnormality represents a primitive pattern, a mutation, a 

particular or retrograde character, an atavistic feature, an 
X-linked trait, and a familial or an autosomal dominant 
trait.3 Although this anomaly has been suggested to 
be related to some syndromes and genetic defects, its 
etiology is still unclear.5 

Taurodontism appears to be an independent anomaly 
but can be related to some abnormalities, syndromes, and 
genetic disorders that affect tooth morphogenesis.6 

Some of these disorders are microdontia, severe 
hypodontia, dentin dysplasia, enamel hypoplasia, tooth 
agenesis, and root dilaceration.6-10 

In 1928, Shaw classified taurodontism into three types 
in increasing order of severity as hypotaurodontism, 
mesotaurodontism, and hypertaurodontism based on the 
degree of displacement of the floor of the pulp chamber.11 
Later, Seow and Lai proposed an objective classification 
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based on the length of the crown and crown-body/root 
ratio.12 

On clinical examination, the taurodont teeth have 
normal morphology; thus, taurodontism is diagnosed 
using radiographic images.2 In radiography, the 
appearance of taurodont tooth is very characteristic. This 
tooth has a rectangular shape rather than tapering towards 
the roots. The pulp chamber is too large, with a higher 
occlusoapical height than normal, and very short roots.13

Taurodontism mostly affects the molars, however, 
the premolars have also been reported to be involved. 
The prevalence of taurodontism varies among different 
populations.14 Based on previous studies, the prevalence 
of taurodontism was 11.3% in Saudi Arabia,15 46.4% 
among young Chinese adults,16 and 8% in Jordan.17 
A few studies were conducted on the prevalence of 
taurodontism in Iran. In a study by Jamshidi et al, the 
prevalence of hypotaurodontism, mesotaurodontism, 
and hypertaurodontism was 84.13%, 11.7%, and 
4.8%, respectively.18 In another study in south of Iran, 
taurodontism was reported in 5.5% of the participants.13

Given that taurodontism can cause problems in 
endodontic (challenges in access cavity preparation, 
instrumentation, and obturation), prosthetic, and 
orthodontic treatments and surgery, it is essential for 
clinicians to accurately determine the prevalence of this 
anomaly in different regions. Therefore, this study aimed 
to investigate the prevalence of taurodontism and its 
associated anomalies in patients visiting private clinics in 
Kerman in 2019.

Methods
This study was approved by the ethics committee of 
Kerman University of Medical Sciences under the code 
IR.KMU.REC.1398.502. The sample size was determined 
based on a study in Iran (18), in which the prevalence of 
taurodontism was 22.9%. 
P = 0.229, q = 0.771, d = 0.04, Z = 1.96, α = 0.05
N = p * q * z2 / d2 = 424

Due to the possibility of excluding images based on the 
exclusion criteria, 700 digital panoramic radiographs were 
randomly selected from 6 radiology centers (considering 
that at least one clinic from each region is included in the 
study). Finally, 424 images (212 images of males and 212 
images of females) were included in this study.

The inclusion criteria for panoramic images were high 
quality panoramic images and the presence of at least 5 
healthy molars (other than those with dental anomalies 
such as hypodontia). Low quality panoramic images and 
those of patients’ with systemic diseases with visible signs 
in the panoramic radiography were excluded from this 
study. 

The selected panoramic images were assessed by a 
trained dental student under the direct supervision 
of a radiologist. If necessary, the opinions of a second 

radiologist were also asked.
The inclusion criteria for taurodont molars were 

having complete root, having a large pulp chamber in 
proportion to outer tooth configuration, no prominent 
cervical constriction compared to normal tooth, apical 
displacement of the pulp chamber, and apical furcation. 
Carious, restored, fractured, and impacted teeth, 
incomplete apical foramen formation, undetectable 
furcation, fused root, and endodontically treated teeth 
were excluded.18

All panoramic images were examined by a suitable, 
high-resolution monitor in a room with adequate 
lighting. Images that had taurodont teeth according to the 
criteria proposed by Seow and Lai were selected and re-
examined for the possibility of the simultaneous presence 
of other developmental anomalies such as microdontia, 
severe hypodontia, enamel and dentin hypoplasia. 
Then, the taurodont teeth were divided into three 
subgroups including hypotaurodont, mesotaurodont, 
and hypertaurodont.

The biometric method developed by Seow and Lai was 
used to measure taurodontism in panoramic radiographs. 
Standard landmarks of this method are as follows: 
•	 Crown (C) - from the deepest part of occlusal 

surface to the cementoenamel junction (CEJ) 
Body (B)-from the CEJ to the root furcation

•	 Root (R)- from the root furcation to the apices 
•	 CB: The lengths of the crown plus body

Based on their criteria, in taurodont teeth, CB:R ratio 
(Crown body (CB)) / (root (R)) is greater than 1: 1.10.

Taurodont teeth were classified into three groups 
as CB/R 1.10-1.29 (Hypotaurodont), CB/R 1.30-2 
(Mesotaurodont), and CB/R > 2.00 (Hypertaurodont).12

Data were analyzed using SPSS 21. Tables and figures 
were used to describe the data. Frequency and percentage 
were also measured for taurodontism. Chi-square test 
was used to compare the prevalence of taurodontism 
between men and women. The significance level was set 
at P ≤ 0.05. 

Results
This study analyzed 424 panoramic images (212 images 
of males and 212 images of females). Of 424 radiographs, 
33 (7.78%) had taurodontism, 19 images of which (9.0%) 
were for females and 14 (6.6%) for males. This difference 
was not significant (P = 0.36) (Table 1). 

The results of this study showed that there were 82 
cases of taurodont teeth, of which 76 cases (92.98%) had 
hypotaurodontism, 5 cases (6.1%) had mesotaurodontism, 
and 1 case (1.22%) had hypertaurodontism 
(Figures 1 and 2).

Out of 82 taurodont teeth, 47 (57.5%) were seen in 
females and 35 (42.5%) in males. The distribution of 
taurodont teeth based on the type of taurodontism 
and sex is shown in Figure 3. There was no significant 
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difference between females and males based on the type 
of taurodontism (P = 0.33). 

The distribution of taurodont molars in the maxilla 
and mandible is shown in Table 2. The most involved 
teeth were the mandibular second molars. There was no 
significant relationship between maxilla and mandible 
concerning the infected teeth (P = 0.74). The prevalence 
of taurodontism in the mandible was higher than in the 
maxilla (62.20% vs 37.80%). 

The distribution of taurodont teeth in the mandible 
and maxilla according to taurodontism and tooth type is 
shown in Figure 4. 

In this study, 78 taurodont teeth (97%) were not 
associated with another anomaly. Taurodontism and 
hypodontia were seen simultaneously in only one 
man (Figure 5). Therefore, no significant relationship 
was observed between the simultaneous presence of 
taurodontism and other dental anomalies. 

Figure 5 shows this patient had 4 taurodont teeth (3%). 
The first molars (left maxilla and right mandible) were 
classified as mesotaurodontism and the first molars (right 
maxilla and left mandible) as hypotaurodontism.

Discussion 
Taurodontism is a dental malformation, which occurs 
in both maxilla and mandible and both primary and 
permanent teeth. The results of the present study revealed 
the prevalence of taurodontism in molars was 7.78%. 
This finding is approximately in line with the results of 
some studies conducted in Iran including those carried 
out in Yazd (7.5%),19 Tehran (6.41%) (20), southern Iran 
(5.5%) (13), and Ahwaz (5.8%).18 However, this value was 
much less than the one reported in the study by Jamshidi 
et al which evaluated the prevalence of taurodontism in 
several cities of Iran. According to this study, the overall 

Table 1. The frequency of taurodontism in females and males

Taurodont
Male Female

P value*
Total

No. Percent No. Percent No. Percent

Yes 19 8.96 14 6.6

0.36

33 7.78

No 193 91.04 198 93.4 391 92.22

Total 212 100 212 100 424 100

*Chi-square test.

Figure 1. Panoramic image of hypertaurodontism (second molar) in a male 
participant.

Figure 2. Panoramic image of multiple hypertaurodontism in a male 
participant.

Figure 3. Distribution of taurodont teeth based on the type of taurodontism in males and females.
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prevalence was 22.9%. In this study, the prevalence 
in Urmia (20.3%), Sari (32.4%), Qazvin (27%), Karaj 
(31.1%), Isfahan (26.5%), Zahedan (17.3%), and Yazd 
(23.1%) was more than the one in the present study.18

However, studies show a wide range of the prevalence of 
taurodontism from 1% to 60% in different communities.21 
The prevalence of taurodontism in deciduous teeth 
in Japan was 0.45%,22 among 150 patients aged 15-19 
years in Senegal was 48%,23 in Jordan was 8%,17 and 
in two different studies in India was 0.4% and 4.79%, 
respectively.24,25 This rate was reported to be 11.3% in 
Saudi Arabia,15 5.6% in Israel,26 3.9% in Korea,27 and 12% 
in Pakistan.28

These variations in prevalence between different 
populations can be related to racial differences. Besides, 
other factors such as the specific teeth examined, research 
method, sample size, different samples (images or teeth), 
type of teeth (molar, premolar, or both), and variable 
definitions of taurodontism may have led to these 
differences.

In the present study, the most common type of 
taurodontism was hypotaurodontism. The prevalence of 
mesotaurodont and hypertaurodont teeth was 6.1% and 
1.22%, respectively. Jamshidi et al, also showed that the 

prevalence of hypertaurodont and mesotaurodont teeth 
was 4.8% and 11.07%, respectively. Moreover, two other 
studies by Bronoosh et al,14 and Bürklein et al,29 in line 
with the findings of the present study, showed that the 
prevalence rates of mesotaurodont and hypertaurodont 
teeth were lower than hypotaurodontism. Nevertheless, 
Munir et al28 showed higher prevalence of mesotaurodont 
teeth. Although the detection of the two more severe 
types is simple, identification of hypotaurodont teeth 
requires accurate measurements. In this study, the criteria 
proposed by Seow and Lai for classification of taurodont 
teeth were utilized.12 Therefore, similar to the study by 
Jamshidi et al, in the present study, dental parameters and 
performed measurements were both taken into account 
while many studies use only one method.30-32 However, 
different criteria used for assessment of severity of 
taurodontism or racial differences might have led to 
different results in different studies. 

As mentioned earlier, differences in the definition of 
taurodontism can also be one of the causes of variations 
in prevalence of taurodontism. In previous studies, teeth 
with more apical furcation area and larger pulp chambers 
have been considered as taurodont.33,34 In another study, 
when the distance between the furcation and CEJ was 
larger than the occlusocervical height, the tooth was 
defined as taurodont.35 In a study by Keene,36 taurodont 
teeth was defined based on the approximate severity of 
this feature and the enlargement of the pulp chamber. 
Some studies also considered the ratio of total length of 
tooth to total length of crown.8,37 

Since this trait is probably dependent on the X 
chromosome, it is more common in women. However, 
there is debate about the role of gender in the occurrence 
of this anomaly.8,37 In the present study, the prevalence 
of taurodontism was higher in women than men but this 

Table 2. Distribution of taurodontism among molars in maxilla and mandible

Teeth

Jaw

P value*
Total

Maxilla Mandible

No. Percent No. Percent No. Percent

First Molar 12 14.63 18 21.95

0.74

30 36.59

Second molar 16 19.51 25 30.49 41 50

Third molar 3 3.66 8 9.76 11 13.41

Total 31 37.80 51 62.20 82 100

*Chi-square test.

Figure 4. Frequency of taurodont types in maxillary and mandibular molars.
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difference, similar to the results of the study by Jamshidi 
et al in eight cities in Iran,18 and other studies,15,38 was 
not significant. Nonetheless, in the study by Bronoosh 
et al14 in south of Iran, the prevalence of taurodontism 
(in molars and premolars) was significantly higher in 
females than males. Moreover, Munir et al28 showed 
higher prevalence of taurodont teeth in Pakistani females 
than males which was similar to the results of the present 
study. Therefore, it seems that in addition to genetics, 
some other factors such as low prevalence of this anomaly 
and limited sample size may have resulted in insignificant 
differences in the prevalence of taurodontism between 
the two genders. 

The teeth most involved in taurodontism in the present 
study were the mandibular second molars. This is similar 
to the results of the studies by Park et al,27 Shifman and 
Chanannel,26 and Keene,36 which indicated a higher 
prevalence of this anomaly in the mandible. However, 
some other studies reported that the prevalence of 
taurodontism was higher in the maxilla.18,39 Jamshidi 
et al, in contrast with the findings of the present study, 
showed significantly higher frequency of taurodontism in 
the maxillary second molars.18 However, these differences 
may be due to racial differences and the sample size.

In the present study, only one man had taurodontism 
with hypodontia. Therefore, no association was found 
between taurodontism and hypodontia. In contrast 
with this finding, in a study conducted on Indians, 
Puttalingaiah et al found that out of 946 panoramic 
images, 164 had taurodontism, 148 had hypodontia, and 
62 had hypodontia with taurodontism.7 Furthermore, in 
another study in Brazil, Gomes et al examined seventeen 
families with non-syndromic hypodontia to find out 
the prevalence of taurodontism and its association with 
hypodontia. The prevalence of taurodontism in patients 
with hypodontia was 29%. In their study, the prevalence 
of taurodontism was higher in patients with hypodontia.8 
The reason for this difference in results could be due to 
the limited sample size. 

The present study had some limitations. First, the 
panoramic radiographs of patients who visited the centers 
for dental treatment were assessed. This might influence 

the generalizability of the results to the communities 
that were not investigated. However, it is important to 
note that radiography of healthy individuals without 
any therapeutic causes is not in line with the ethical 
principles. Second, due to the relatively small sample size 
of this study, inevitably because of the low prevalence 
of taurodontism, made some comparisons impossible. 
Third, it was not possible to examine premolars due to 
the overlap of these teeth in panoramic images. Future 
studies are recommended to have a larger sample size. 

Conclusion
The prevalence of taurodont molars was 
7.78% in this study and it was more common 
in the mandibular second molars. Hypotaurodontism was 
the most common type of taurodontism. The prevalence 
of anomalies associated with taurodontism was 3%. It is 
recommended that further studies be conducted in the 
future with a larger sample size considering both molars 
and premolars. 
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