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Abstract

Objectives: The aim of this study was to assess the prevalence and degree of taurodontism in a group of Turkish
adult dental patients.

Study design: A retrospective study was performed using panoramic radiography of 490 patients ranging in age
from 18 to 65. These patients were analyzed for taurodontism. Descriptive characteristics of sex, jaws, and locali-
zation were recorded. The data was analyzed using the Pearson chi-square test.

Results: Taurodontism was detected in 22.8% of patients and 4.2% of the teeth examined. Anomalies were found
in 22.2% of females compared with 23.8% of males. However, no significant difference was found between the
genders (p > 0.05). Taurodontism was more distributed in the maxilla than in the mandible. The maxillary third
molar was the most commonly affected tooth.

Conclusion: According to these results, taurodontism is not uncommon in the Turkish population. However, further
studies are required to assess its distribution in the general population.
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Introduction

Taurodontism is one of the most important abnormali-
ties in tooth morphology. Teeth affected by this abnor-
mality present with elongated pulp chambers and apical
floor displacement from bifurcation or trifurcation of the
roots. It may be unilateral or bilateral and affect both
permanent and primary teeth (1). The etiology of tauro-
dontism is unclear. However, Hamner et al.(2) indicated
that taurodontism is caused by the failure of Hertwig’s
epithelial sheath diaphragm to invaginate at the proper
horizontal level. In addition, some reports suggest that it
may be associated with alterations in the sex chromoso-
mes, such as Down’s syndrome, Khnefelter’s syndrome,
or Trico-dento-osseous syndrome and certain diseases
such as hypophosphatasia (3-5).

The first quantitative study of taurodontism was con-
ducted by Shaw in 1928. The researcher classified
taurodont teeth into hypo-, meso-, and hypertaurodont
forms. This classification has been made based on the
relative displacement of the pulp floor (1). Eventually,
some researchers evaluated taurodontism using anato-
mical points on radiographs (6-9). In recent years, Shi-
fman and Chanannel’s index has been the most widely
used system (10, 11). They proposed that taurodontism
was present when the distance from the lowest point at
the occlusal end of the pulp chamber (point A) to the
highest point of at the apical end of the chamber (point
B) divided by the distance from A to the apex is 0.2 or
greater (x/y > 0.2) and when the distance from B to the
cementoenamel junction (CEJ) is greater than 2.5 mm
(z> 2.5mm) (Fig 1).

1
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Fig. 1. The measurements, based on study by Shifman and Chanannel
were used to determine presence of taurodontism. Point A: the lowest
point at the occlusal end of the pulp chamber. Point B: the highest

point at the apical end of the pulp chamber. CEJ: the cementoenamel

Jjunction

A taurodont tooth shows wide variation in the size and
shape of the chamber with varying degrees of oblitera-
tion and canal configuration, apically positioned canal
orifices, and the potential for additional root canal sys-
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tems. Thus, endodontic treatment of taurodontic teeth
becomes a challenge for clinicians (10, 12).

The purpose of this investigation was to evaluate the
prevalence and degree of taurodontism in a group of
Turkish adult dental patients.

Material and Methods

A total of 713 patients’ records at the Department of En-
dodontics at Ataturk University were reviewed. Only the
records that had adequate radiographic surveys showing
the teeth properly were chosen for inclusion in the stu-
dy; panoramic radiographs were used. In addition, teeth
with carious, restored, and immature tooth or root re-
sorption were not included in the study. A total of 223
dental records were excluded, resulting in a final sample
size of 490. Records of patients ranging in age from 18
to 65 were included in this study.

All radiographs were classified subjectively with respect
to the presence or absence of taurodontism. Any ques-
tionable finding was included in the positive group at
this stage. All positive radiographs were subsequently
reviewed by both investigators together, and radiogra-
phs were objectively evaluated with calipers using the
criteria of Shifman and Chanannel for taurodontism.
The reviewed radiographs were evaluated again by the
same investigators one week later so that the differences
between investigators could be determined. Different
results were not obtained following the second evalua-
tion. Statistical analysis of the data was performed using
the SPSS computer program (SPSS 16.0 NY,USA), and
the frequency distribution for taurodontism was calcu-
lated. The Pearson chi-square test was used to compare
the frequency of taurodontism between male and female
patients (p<0.05).

Results

We examined 7684 teeth of 490 patients and detected
322 (4.2%) taurodont teeth in 112 (22.8%) patients.
Among the 490 patients, taurodontism was more distri-
buted in the maxilla (6.5%, n = 252) than in the mandible
(2%, n=177). Also, 104 of the 112 taurodontism patients
had at least one taurodont tooth in the maxilla (92.9%),
and 37 of them had a taurodont tooth in the mandible
(33%). The number of patients who had taurodontism
in both the maxilla and the mandible was 29 (25.9%). In
taurodontic patients, there was a statistically significant
difference between the jaws (p=0.000).

The most frequently taurodont teeth were found to be the
maxillary third molars (17.1%), followed by the maxi-
llary second molars (12.7%) in male patients; in female
patients, taurodont teeth were most frequently found to
be the maxillary second molars (13.6%), followed by the
maxillary third molars (11.6%). There was no taurodont
mandibular premolar tooth in a patient of either gender.
Additionally, regardless of gender, the maxillary premo-
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lars were the second least affected tooth group (Tables
I, II, II1, and 1V). Anomalies were found in 22.2% (n =
66) of females compared with 23.8% (n = 46) of males.

Frequency of taurodontism.

However, no significant difference was found between
the genders (p = 0. 675). Figure 2 shows example of
multiple taurodontism on panoramic radiography.

1* premolar 2"premolar 1*molar  2"molar 3"“molar
Total examined teeth 372 357 279 362 262
Hypotaurodontism 0 0 2 8 9
Mesotaurodontism 0 0 1 5 3
Hypertaurodontism 0 0 0 3 0
Total taurodont teeth 0 0 3 16 12
Prevalence 0% 0% 1% 4.4% 4.6%
Tuble 1. Prevalence of taurodontism in the mandible of male patients
1*premolar  2"premolar 1*molar  2"molar 3"molar
Total examined teeth 345 335 288 352 263
Hypotaurodontism 2 2 10 24 23
Mesotaurodontism 1 0 9 17 19
Hypertaurodontism 0 0 3 4 3
Total taurodont teeth 3 2 22 45 45
Prevalence 0.9% 0.6% 7.6% 12.7% 17.1%
Table 2. Prevalence of taurodontism in the maxilla of male patients
I*premolar  2"premolar 1*molar 2"molar 3"molar
Total examined teeth 519 511 351 455 366
Hypotaurodontism 0 0 3 11 13
Mesotaurodontism 0 0 1 6
Hypertaurodontism 0 0 0 3 3
Total taurodont teeth 0 0 4 20 22
Prevalence 0% 0% 1.1% 4.4% 6%
Table 3. Prevalence of taurodontism in the mandible of female patients
1*premolar  2"premolar 1*molar  2"molar  3"molar
Total examined teeth 522 496 422 491 336
Hypotaurodontism 1 5 9 28 18
Mesotaurodontism 0 2 10 32 13
Hypertaurodontism 0 1 1 7 8
Total taurodont teeth 1 8 20 67 39
Prevalence 0.2% 1.6% 4.7% 13.6% 11.6%

Table 4. Prevalence of taurodontism in the maxilla of female patients

€286



J Clin Exp Dent. 2011;3(4):e284-8.

B
1

Fig. 2. Taurodontism in the upper and lower molars

Discussion

Taurodontism is a dental anomaly characterized by large
pulp chambers and short roots (13). Although this ano-
maly is generally found in patients without any syndro-
me, several reports have been published in which tauro-
dontism appears as a part of various syndromes, such as
amelogenesis imperfects, Down’s syndrome, tricho-den-
to-osseous syndrome, and Klinefelter syndrome (3, 4, 6,
14). Many of these disorders have oral manifestations,
which can be detected on dental radiographs as altera-
tions in the morphology or chemical composition of the
teeth (3, 15, 16). However, it is considered an anatomic
difference that can occur in a normal population (8). In
this study, we did not examine a relationship between
syndromes and taurodontism.

Clinically, a taurodont seems to be a normal tooth. The-
refore, a diagnosis of taurodontism is usually made from
diagnostic radiographs (17). Periapical, bite-wing, late-
ral, or panoramic radiographs were used to determine the
presence of taurodont teeth (7, 8). However, Tulensalo
et al. (18) studied a method of evaluating taurodontism
using panoramic radiographs by measuring the distance
between the baseline and the highest point of the floor
of the pulp chamber. In our study, we used panoramic
radiographs, as in many previous reports (19-21).

Many researchers have tried to develop an objective me-
thod for assessment of taurodontism using radiography.
Among these methods, Shifman and Chanannel’s me-
thod is currently a widely used system (10, 11). That is
why we used this method in the present study.

It is necessary to find all of the root canals in endodon-
tic treatment to ensure satisfactory prognosis. However,
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endodontic treatment in taurodont teeth is complex and
difficult because taurodontism presents a challenge du-
ring negotiation, instrumentation, and obturation in root
canal treatment (10, 17). Increased hemorrhage during
access opening may be mistaken for perforation. Since
the roots are short and the pulpal floor is placed apically,
care should be taken to prevent perforation (22). Also,
if a taurodont tooth has an unusual root canal system in
terms of shape and number, instrumentation of the root
canal may become too difficult (23).

During root canal instrumentation, the canals can be ins-
trumented with only the apical third of the file because
of the short canals (especially in the hyper-taurodont
type) (23). Some authors have performed the root canal
instrumentation procedure with circumferential filling
using K-files, while others have performed it using the
balanced-force technique (10, 14). In view of the com-
plexity of the root canal anatomy and the proximity of
the buccal orifices, completing the obturation procedu-
re of the root canal system in taurodontism is difficult.
Tsesis et al. suggested that a combination of the lateral
compaction technique and the warm vertical compac-
tion technique may be used to obturate a taurodont tooth
(10). In another case, the authors performed root canal
obturation using the roll-cone technique (14).
Taurodontism may affect molars and premolars; howe-
ver, in the literature the most frequently affected tee-
th type varies. Several researchers have reported that
the mandibular second molars are the most frequently
affected (1, 6, 8). Conversely, in our research, the most
frequently affected teeth were the maxillary molars (in
males) and the maxillary second molars (in females).
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Consistent with our results, the maxillary molars were
found to be the most commonly affected teeth type in
some studies (20, 21, 24). In this study, we did not find
taurodontic premolars in the mandible, which is consis-
tent with previous reports (24).

According to our results, the prevalence of taurodontism
in both jaws was 25.9%. There are few case reports pre-
senting taurodontism in both jaws (25-27). Additionally,
many publications that were examined do not include the
prevalence of taurodontism in both jaws. Also, 92.9% of
the patients with at least one taurodont tooth had one in
the maxilla, while 33% had one in the mandible. The
prevalence of taurodontism in the mandible (33%) has
almost same ratio as the prevalence of taurodontism in
both jaws (25.9%). These results mean that, if there is
a taurodont tooth in the mandible, the possibility of a
taurodont tooth being present in the maxilla has a high
likelihood.

The results of this study demonstrated that the preva-
lence of taurodontism is 4.2%, which is similar to the
results of some previous reports (7, 8, 24). However, in
contrast to our results in the literature, many different
prevalence ratios ranging from 0.25% to 48% have been
reported (20, 21, 28). The examined population, sam-
ple size, method used for interpretation of taurodontism,
and type of teeth examined may be the causes of these
differing results.

Conclusion

It can be concluded that, due to the relatively small sam-
ple size, the prevalence figures for taurodontism in our
study should be considered with caution, as they may not
be representative of the overall Turkish population. No-
netheless, the findings form a source for further studies.
Additionally, clinicians should be aware of the presence
of taurodont teeth because they are not uncommon.
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