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ABSTRACT

Aim: To discuss the diagnosis, treatment planning and
endodontic treatment of a hypertaurodont maxillary first
molar.

Summary: Taurodontism is a morphological variation of
teeth characterized by elongated pulp chamber and loss of
constriction at cementoenamel junction due to the apical
shift in the floor of the pulp chamber and the furcation
area. The implications of this aberrant dental morphology
for clinical dentistry need to be considered particularly
with respect to cavity preparation, endodontic treatment
and dental extractions.

Keywords: Endodontic management, enlarged pulp
chamber, taurodontism.

INTRODUCTION

Taurodontism, a developmental  disorder of  teeth
characterised by the change in tooth shape is caused due to
the failure of Hertwig’s epithelial sheath to invaginate at the
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proper horizontal level and is considered to be one of the
most important abnormalities in tooth morphology. An
enlarged pulp chamber, apical displacement of the pulpal floor,
and no constriction at the level of the cementoenamel junction
are its distinctive features.1 The term “taurodontism” which
means bull-teeth was first coined by Sir Arthur Keith in 1913,
because of its similarity to those of ruminants or cud chewing
animals. He described the condition as a tendency for a tooth
to enlarge at the expense of roots, unlike the carnivores which
have “cynodonts” i.e. body of the teeth is above the alveolar
border.2

There are different theories regarding the etiology of
taurodontism such as primitive pattern, mutation, specialized
or retrograde character, atavistic feature, X-linked trait, familial
or an autosomal dominant trait. Also, taurodontism have been
reported in association with certain syndromes and some
genetic defects such as Klienfelter’s syndrome,3-5 Down’s
syndrome,6, trichodento- Osseous syndromes,7 Orofacial
digital syndrome or Mohr Syndrome,8 and Ectodermal
dysplasia.9,10 It has also been reported to be associated with
Dwarfism,11 Cleft palate12 and other dental anomalies such as
hypodont ia13 microdontia, dens invaginatus14 and
amelogenesis imperfecta.15

Due to its unusual shape, such a tooth presents with difficulty
in diagnosis, cavity preparation, endodontic treatment and
extraction procedures. Thus, clinical procedures and treatment
steps may need some modifications to ensure a successful
treatment outcome. This paper reports bilateral taurodonts in
maxillary firs molars and discusses the diagnosis and
endodontic management of a taurodont right maxillary first
molar.

CASE   REPORT

A 32 year old, systemically healthy, male patient reported to
the postgraduate Endodontic clinic, with the chief complaint
of pain in his maxillary right first molar (16). On intraoral
examination the tooth was found to have normal shape of the
crown with a mesio-occlusal carious lesion. The radiographic
evaluation revealed the abnormal anatomy of the root. The
pulp chamber was extended beyond the cervical area and the
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bifurcation of the root was very apically placed (Fig. 1). Pulp
sensibililty tests using thermal and electrical stimulus
presented a delayed response compared to baseline normal
teeth. The radiographic findings were suggestive of
taurodontism and tooth was diagnosed to be having chronic
irreversible pulpitis. The radiograph of contralateral side
showed similar root morphology for the maxillary left first
molar (26) (Fig. 1 and 2).

After routine local anesthesia and rubber dam isolation, access
cavity was prepared. The pulp was extirpated with the help of
barbed broach and the chamber was irrigated with 2.5%
sodium hypochlorite. The access cavity was a modified one
due to the abnormal shape of the pulp chamber. The pulp

chamber was large and the floor of the chamber was not
perceptible. Only the palatal canal was negotiable and working
length radiograph was taken with a #15 file in the palatal
canal and confirmed by an electronic apex locator (Root ZX;
Morita, Japan).  Following the working length determination,
the palatal canal was instrumented upto size F1of Protaper
file system. Circumferential filing was done in rest of the pulp
chamber. The mesiobuccal and the distobuccal canals seemed
to be calcified on radiographic and clinical evaluation. After
the completion of the instrumentation the canal were irrigated
with 2.5% sodium hypochlorite and dried with paper points.
A non-setting calcium hydroxide paste (Metapex, META) was
given as intracanal medicament. On the subsequent visit after
7 days, sectional obturation of apical 3 mm was done with a 3
mm section of F1 gutta percha cone (Dentsply, Maillefer) and
Endomethasone sealer.  The rest of the pulp chamber was
obturated using thermoplasticised gutta percha back fill
technique using thermoplasticised gutta percha (BeeFill,
VDW, Germany) and the access cavity was sealed with
composite resin. The final radiograph was then taken to
confirm the sealing of the pulp chamber and canal (Fig. 3).
The patient was asymptomatic when he reported after 6
months and is still under active follow up.

Fi gure 1: Pre-operati ve radi ograph of the maxi llary right first
mol ar

Figure 2: Radiograph of the contralateral maxi llary first molar.

Fi gure 3: Radi ograph of the obturated maxi l lary ri ght first
mol ar

DISCUSSION

Taurodontism is a developmental anomaly caused due to the
failure of the Hertwig’s epithelial root sheath to invaginate at
proper level leading to formation of teeth with short roots,
elongated body and normal dentin.16 Once thought to be a
distinctive characteristic of Krapina Neanderthals, it is now
considered not to be a rare trait in modern man and occurs in
about 2.5% of adult Caucasian population. It is most commonly
affects the permanent mandibular molars; and has been
reported in both maxillary and mandibular premolars, canines
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and even incisors.17 The tooth has a normal clinical
appearance. Based on the level of apical displacement of pulpal
floor, a taurodont tooth was classified as hypotaurodont,
mesotaurodont or hypertaurodont by Shaw. The tooth is
hypotaurodont when there is moderate enlargement of pulp
chamber, mesotaurodont when pulp is large, roots short but
separate and hypertaurodont when there is single or cuneiform
root.18 Later on, Shifman and Chanannel introduced a metric
method for this classification. According to them, the ratio of
distance between lowest point of pulp chamber to the apex of
the longest root should be greater than or equal to 0.2 mm
and the distance from highest point of the pulp chamber floor
to cementoenamel junction should be greater than 2.5 mm. A
tooth is classified as hypotaurodont, if this range is 20-20.9%;
mesodont, if it is 30-39%; and hypertaurodont, if it is 40-
75%.19 Several authors have used paralleling cone technique
along with superimposed 1x1 mm2 grid on the IOPA to calculate
the extent of taurodontism.20 Based on Shaw’s criterion, both
the teeth in the present case were classif ied as
hypertaurodont.

The endodontic treatment of a tooth with taurodontism is a
challenge as it exhibits variation in the size of the pulp chamber,
apically positioned orifices and shorter roots. The large and
apically placed chamber causes difficulty in performing pulp
sensibility test and location of canal orifices. Taking additional
radiographs at different horizontal angulation can help in
getting better view of the number of canals and roots. Now a
day, CBCT serves as a useful diagnostic adjunct to highlight
the morphology as well as intricacies of complex root canal
system. Use of magnification, copious irrigation and adjuncts
to chemomechanical debridement such as ultrasonic irrigation
is helpful in cleaning the complex root canal system.21

Sectional sealing o f apical  part and backfi ll with
thermoplasticised gutta-percha ensures a three dimensional
obturation of the canals and also prevents apical extension
of the material. A modified filling technique, which consists
of combined lateral compaction in the apical region with vertical
compaction of the elongated pulp chamber, has also been
proposed.22,23

CONCLUSION

Taurodont ism, though seldom reported with various
syndromes, is prevalent in systemically healthy population
also. It is morphological variation that can be successfully
treated if diagnosed and treated correctly and carefully.
Restorative and endodontic treatment of such teeth requires
vigilant preparation during cavity and endodontic access
procedures. Moreover, it may sometime present along with a
syndrome, which can be first diagnosed by the dentist, thus
a thorough knowledge of the oro-systemic nexus is very
important.
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