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ABSTRACT: A 28-year old patient was referred for endodontic treatment of his left mandibular 
second molar. The patient had no history of systemic diseases and his chief complaint was 
spontaneous pain in left posterior region of mandible. Clinically, there was a deep caries in the left 
mandibular second molar. Radiographic examination of this tooth revealed a long crown 
containing large pulp chamber and two short roots with a apically located furcation, indicating 
hypertaurodontism. After coronal access preparation, five orifices were found including
mesiolingual, mesiobuccal, distobuccal, mid-distal and distolingual. Subsequent to root canal 
preparation, a modified filling technique was used for canal obturation. After one year the treated 
tooth was symptom free.
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INTRODUCTION

Developmental variations of teeth are classified 
according to number, size, shape and structure. 
Taurodontism is a shape variation enclosing
enlargement of the body and pulp chamber of 
multi-rooted tooth with the apical displacement 
of the pulpal floor and furcation of roots (1). The 
term “taurodontism” was for the first time 
introduced in 1908 (2). Taurodontism may 
occur in both dentitions (3), however,
deciduous are more frequently affected than the 
permanent teeth (4). This abnormality can be 
observed and diagnosed radiographically (3).

Based on furcal displacement, taurodontism has 
been classified into mild (hypotaurodontism), 
moderate (mesotaurodontism), and severe 
(hypertaurodontism) (1).

The prevalence of taurodontism has been 
reported to range between 0.25-11.3% (5,6); the 
variable range is most likely due to different 
diagnostic criteria and racial differences (1,7,8). 
Several studies evaluated the distribution of this 

anatomical variation in different populations 
(6,9-15). Mandibular molars are reported to be 
the most commonly involved teeth (1,3,8). 

The gender distribution of taurodontism appears 
to be equally distributed (5,6), though a study 
reported that males are twice as likely to be 
affected (11).

The etiology of taurodontism is unclear. It is 
believed to be subsequent to invagination in
Hertwig's sheath diaphragm at an inappropriate 
level giving rise to a tooth with short roots,
elongated body, enlarged pulp and normal 
dentin. Recently, a correlation has been 
reported between taurodontism with familial 
inheritance and genetic malformations (16,17). 
Also, patients with labial/palatal clefts seem to 
be prone to taurodontism (18).

Taurodontism has been associated with
syndromes such as Down, Klinefelter’s, Apert’s, 
oral-facial-digital (Mohr syndrome) and
Tricho-dento-osseous syndrome (19). However, 
the anatomic variation can occur in a normal
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Figure 1. Radiographic images of mandibular second molar with taurodontism A. Preoperative radiograph, B. working 
length determination, C. final image, D. one-year follow up.

Table 1. Conditions associated with taurodontism
1. Cleft lip and palate
2. Orofaciodigital syndrome
3. Tricho-dento-osseous syndrome
4. Down’s syndrome
5. Hypophosphatasia
6. Ectodermal dysplasia
7. X-Linked vitamin D-resistant rickets
8. Smith-Magenis syndrome
9. Thalassaemia major

population (6). Some other conditions related to 
taurodontism are listed in Table 1.

CASE REPORT

A 28-year old male patient was referred to 
Tabriz dental school for endodontic treatment 
of his left mandibular second molar. The 
patient had no history of systemic diseases; the 
chief complaint was spontaneous pain in left 
mandibular molar region.

Clinical examinations revealed deep coronal 
caries in the second left molar. Performing 
vitality tests, irreversible pulpitis was diagnosed.

Radiographic image revealed a large pulp 
chamber with an elongated body of tooth, 
shortened roots and furcation located apically 
(Figure 1A) (20,9,10,6).

The patient received a block injection of 
lidocaine with 1:100,000 epinephrine. After 
access cavity preparation, the tooth was isolated 
with rubber dam. The pulp chamber was large 
and the floor of the pulp was undetermined. 
Therefore, an endodontic microscope was used 
for tracking canal orifices. 

In the furcation area of chamber floor five 
orifices were found including mesiolingual 
(ML), mesiobuccal (MB), distobuccal (DB), 
mid-distal and distolingual (DL).

Working length was determined with K-file 
#15 (Figure 1B) and confirmed with an 
electronic apex finder (J. Morita Mfg Corp, 
Kyoto, Japan). MB, ML and MD were 
instrumented up to #35 and DB and DL were 
instrumented up to #30. Canals were irrigated 
with 2.5% sodium hypochlorite (NaOCl). After 
final preparation, canals were dried with paper 
points and a modified filling technique was 
used for canal obturation. First, AH26 sealer 
was used; the sealer was placed on root walls 
with a lentulo spiral. Subsequently, sealer-
coated gutta-percha cones were placed to the 
working length. A #25 spreader was placed 
next to the master cone in a vertical and rotary 
manner. Then the spreader was pulled out and 
#20 accessory cones were placed in the canals. 
The remaining coronal portions of canals and 
the pulp chamber were filled with warm gutta-
percha technique (warm vertical compaction) 
(Figure 1C). The access cavity was sealed with 
Cavit temporary filling material and the patient 
was referred for final restorative treatment. 
After one year the tooth was asymptomatic 
(Figure 1D).

DISCUSSION

Compared to other molars, mandibular second 
molar teeth have more variations in canal 
configuration, for example c-shaped canals 
(19). Taurodontism is an anomaly in tooth 
shape characterized by elongated pulp chamber 
and shortened tooth roots (1). Recent studies 
have shown that this anomaly is not rare and 
occurs within 0.25-11.3% of the population 
(5,6). This anomaly can be found with or 
without other syndromes. Some syndromic 
anomalies like Down, Klinefelter’s, Apert’s, 
oral-facial-digital (Mohr syndrome) and 
Tricho-dento-osseous syndrome are related to 
this anomaly (20); also it has shown high 
prevalence in accompany with labial/palatal 
clefts (18). However, this anomaly is also 
common in healthy populations (6). 
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Shaw introduced a classification for the degree
of taurodontism (21); our case can be classified 
as hypertaurodont with five orifices and five 
separate root canals. Similar published cases are 
rare; only one case of mandibular second molar 
with five orifices has been reported and only 
three were treated up to the apex (22). In this 
case we tried to prepare all five canals and fill 
them with recommended modified technique 
(23). Because of the difficulty in localization and 
preparation of the canals in these teeth, 
magnification proved to be essential. 

Using 2.5% sodium hypochlorite has been 
recommended by Widerman and Setene for 
dissolving the remaining pulp tissues (24). 
Because of the complexity of irregular root 
canal system in taurodonts, sufficient 
instrumentation may be impossible; therefore, 
sodium hypochlorite can improve root canal 
cleaning. We used the recommended modified 
obturation technique; i.e. lateral compaction 
apically and warm vertical compaction or 
injection coronally (23).

CONCLUSION

Endodontic treatment of taurodont teeth is often
time-consuming and challenging. Careful evalu-
ation for additional canals is essential due to 
potential of taurodontism in abnormal root canal 
system.

Conflict of interest: none declared.

REFERENCES

1. Neville BW, Damm DD, Allen CM, Bouquot JE. 
Oral and maxillofacial pathology. 3rd Edition,
Philadelphia, W.B. Saunders Co, 2009: pp. 94-6.
2. Saini T, Wilson CA. Taurodont molars: review 
of literature and radiological features. Saudi Dental 
Journal 1990;2:67-70.
3. Sert S, Bayirli G. Taurodontism in six molars: a 
case report. J Endod 2004;30:601-2.
4. Chaparro Gonza´lez N.T, Leidenz Bermudez 
G.S, Gonza´lez Molina E.M, Padilla Olmedillo J.R. 
Multiple Bilateral Taurodontism:A Case Report. J 
Endod 2010;36:1905-7.
5. Ruprecht A, Batniji S, El-Neweihi E. The 
Incidence of taurodontism in dental patients. Oral 
Surg Oral Med Oral Pathol 1987;63:743-7.
6. Shifman A, Chanannel I. Prevalence of 
taurodontism found in radiographic dental 

examination of 1,200 young adult Israeli patients. 
Community Dent Oral Epidemiol 1978;6:200-203.
7. Bharati R, Chandra P, Tikku AO, Wadhwani K. 
Taurodontism, an endodontic challenge: a case 
report. J Oral Sci 2009;51:471-4.
8. Jafarzadeh H, Azarpazhooh A, Mayhall J.T. 
Taurodontism: a review of the condition and 
endodontic treatment challeng. Int  Endod J 
2008;41:375-88.
9. Keene HJ. A morphologic and biometric study 
of taurodontism in a contemporary population. Am J 
Phys Anthropol1966;25:208-9.
10. Blumberg JE, Highlander WL, Goepp RA. 
Taurodontism: A biometric study. Am J Phys 
Anthropol 1971; 34, 243-56.
11. Holt RD, Brook AH. Taurodontism: a criterion 
for diagnosis and its prevalence in mandibular first 
permanent molars in a sample of 1115 British school 
children. J Int Assoc Dent Child 1979;10:41-7.
12. Darwazeh AM, Hamasha AA, Pillai K. 
Prevalence of taurodontism in Jordanian dental 
patients. Dento Maxillo-facial Radiol 1998;27:163-5.
13. Ruprecht A, Batniji S, El-Neweihi E. The 
incidence of taurodontism in dental patients. Oral 
Surg Oral Med Oral Pathol1987;63:743-7.
14. MacDonald J Li TT. Taurodontism in a young 
adult Chinese population. Dento-maxillo-facial 
Radiol 1993;22:140-44.
15. Elvery M, Savage NW, Wood WB. 
Radiographic study of the broad-beach aboriginal 
dentition. Am J Phys Anthropol 1998;107:211-9.
16. Mena CA. Taurodontism. Oral Surg Oral Med 
Oral Pathol 1971;32:812-23.
17. Barker BC. Taurodontism :the incidence and 
possible significance of the trait. Aust Dent J 
1971;21:272-6.
18. Laatikainen T, Ranta R. Taurodontism in twins 
with cleft lip and/or palate. Eur J Oral Sci 
1996;104:82-6.
19. Rahimi S, Shahi S, Lotfi M, Abdolrahimi M, 
Es'hagi R. Root canal configuration and the 
prevalence of C-shaped canals in an Iranian 
population. J Oral Sci 2008;50:9-13.
20. Terezhalmy GT, Riley CK, Moore WS. Clinical 
images in oral medicine and maxillo-facial 
radiology. Taurodontism Quintessence 
2001;32:254-5.
21. Shaw JC. Taurodont teeth in South African 
races. J Anat 1928;62:476-98.
22. Hayashi Y. Endodontic treatment in 
taurodontism. J Endod 1994;20:357-8.
23. Tsesis I, Shifman A, Kaufman AY. 
Taurodontism: an endodontic challenge. Report of a 
case. J Endod 2003;29:353-5.
24. Widerman FH, Serene TP. Endodontic therapy 
involving a taurodontic tooth. Oral Surg Oral Med 
Oral Pathol 1971;32:618-20.


