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ABSTRACT

Taurodontism is a rare dental anomaly presented with an aberration of teeth that lacks the constriction
at the level of the cemento-enamel junction (CEJ). It is characterized by elongated pulp chambers and apical
displacement of bifurcation or trifurcation of the roots, forming a rectangular shape. Whilst, it appears most
frequently as an isolated anomaly, its association with several syndromes and abnormalities has also been
reported in the literature. Although permanent molars are most commonly affected, this anomaly could also
be seen in deciduous dentition, unilaterally or bilaterally, and in any combination of teeth or quadrants. These
morphological anomalies pose various challenges to the dentist during their endodontic treatment. Modern
diagnostic tools such as Cone beam computed tomography (CBCT), loupes and Dental operating microscopes
(DOM) help in achieving better treatment outcome in such cases. The presented article elaborates diagnosis
and successful management of 2 rare cases of taurodontism in permanent molars.

INTRODUCTION

Taurodontism is a rare clinical entity and can be defined as a change in tooth
shape caused by the failure of Hertwig’s epithelial sheath diaphragm to invaginate
at the proper horizontal level. It has a prevalence rate of 2.5 to 3.2% [1]. However a
wide variation in prevalence rates have been noted in various studies owing to racial
differences and variations in study methods [2]. These taurodontic teeth are usually
identified on the radiograph by elongated pulp chambers and apical displacement
of bifurcation or trifurcation areas of the roots. Due to this, clinically the chamber
has a greater apico-occlusal height giving a false feeling of perforation and lacks the
constriction at the level of CE] giving it a rectangular shape. Thus, the distance from
the bifurcation of roots to the CE]J is greater than the occluso cervical distance [3,4].
Taurodontism can occur alone, limited to one or more teeth or it can be associated with
various syndromes like Down syndrome [5], Klinefelter syndrome [6], ectodermal
dysplasia [7], Smith-Magenis syndrome [8], thalassaemia major [9], tricho-dento-
osseous syndrome [10], cleft lip and palate [11] and Van der Woude syndrome [12]. It
could be unilateral or bilateral and affects permanent teeth more frequently than the
primary teeth [13].
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Depending upon the bifurcation or trifurcationleveli.e. based on the degree of apical
displacement of the pulpal floor, taurodontism may be classified as mild, moderate and
severe (Hypotaurodontism, Mesotaurodontism and Hypertaurodontism respectively)
[13-15]. Later, a quantitative expedient to identify taurodontism from radiographs
was suggested by Shifman and Chanannel [16]. They proposed a taurodontic index
(TI) obtained by dividing the height of the pulp chamber by the distance between the
occlusal end of the pulp chamber and the root apex and then multiplying the number
by 100. A tooth is diagnosed with taurodontism if the index (TI) is equal to or greater
than 20 [16]. This biometric method has been largely based on 2-dimensional (2D)
periapical radiographs or panoramic radiographs, which may not reflect the real
dimensions of all the parameters. Therefore, cone-beam computed tomographic
(CBCT) imaging is recommended to aid in the diagnosis of taurodontism. Endodontic
management of taurodont teeth is stated to be difficult and challenging due to the
complexity in the tooth morphology. This case report presents clinical implications
and successful endodontic management of two cases of taurodontism in permanent
maxillary and mandibular molars.

CASE 1

A 16-year-old healthy male patient reported to Department of Conservative
dentistry and Endodontics, with a chief complaint of food lodgement in decayed
maxillary molar teeth. Intraoral examination revealed usual anatomy of crowns with
deep occlusal caries in tooth #16 and #26 (Universal notation system). Affected teeth
were not sensitive to percussion or palpation. Vitality testing in tooth #16 and #26
showed no response to thermal and electric pulp testing indicating necrotic pulp.
Intraoral periapical radiograph (IOPA) of #16 and #26 revealed occlusal radiolucency
approaching pulp with a huge pulp chamber extending beyond the CE] reaching the
furcation in the apical third region. Three short roots were seen at the furcation area
in the apical third suggestive of hypertaurodontism in tooth #16 and #26. To further
confirm the diagnosis, modern diagnostic aid CBCT was taken (Figure 1). Using CBCT
software the height of pulp chamber was measured to be 7.2 mm and that from occlusal
end of pulp chamber to root apex was 15.18 mm. (Figure 2a,2b). Curiosity prompted
us to take the intraoral periapical radiographs of lower molars (after getting the

Figure 1: CBCT images showing taurodontism in #16 and #26. a: Panoramic view 1b and 1c Lateral views of 3
dimensional rendering models. 1d, 1e and 1f : Axial section at coronal, middle and apical thirds of root.
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Figure 2: The height of pulp chamber was measured to be 7.2 mm. b: distance from occlusal end of pulp chamber
to root apex was 15.18 mm.

/

Figure 3: Access cavity preparation showing apical position of pulpal floor observed under DOM (8x) of #26.

consent from the parents). To evaluate presence of taurodontism in the lower molars,
their IOPA was advised which did not show any characteristic of taurodontism. The
diagnosis of pulp necrosis with bilateral hypertaurodontism in tooth #16 and #26 was
made based on the clinical, radiographic and CBCT findings.

The endodontic treatment of tooth #26 was performed first. The access cavity was
prepared after rubber dam isolation. A large pulp chamber filled entirely by the pulp
tissue was encountered. Inspection of access cavity and exploration of canals was
performed under dental operating microscope (Figure 3). Magnifying loupes (Carl
Zeiss, India) were used throughout the procedure to facilitate visualization. 5.2%
sodium hypochlorite was used as irrigating solution and was activated with the help
of ultrasonics. The furcation area was situated in the apical third region and four canal
orifices were located at the furcation area; mesiobuccal (MB1), second mesiobuccal
(MB2), distobuccal and palatal.

Working length determination was performed using electronic apex locator Root
ZX (] Morita) and was confirmed with a radiograph (Figure 4). After working length
determination the instrumentation of the canals was done using hybrid technique.
Due to complexity of inner root canal anatomy, a modified obturation technique was
employed; consisting of combined lateral condensation of the gutta percha in the
apical part with vertical compaction of the remaining pulp chamber. AH-plus (Dentsply
Detrey, USA) was used as a root canal sealer. The final radiograph was advised to
evaluate complete obturation of root canal system. Similar procedure was followed in
tooth #16. (Figure 5a,5b).

CASE 2

A 20-year-old healthy male patient reported to Department of Conservative
dentistry and Endodontics with pain in lower left posterior region. Intraoral
examination revealed the deep proximal caries in tooth #37 which was sensitive to
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Figure 4: Working length determination using radiograph of #26.

Figure 5a: Post Obturation Radiograph of #26.

percussion and palpation. Intraoral periapical radiograph of tooth #37showed huge
pulp chamber extending beyond the CE] reaching the furcation in the apical third region
(Figure 6). Two short roots were seen at the furcation area in the apical third indicating
hypertaurodontism. The contralateral tooth showed no such abberation. The diagnosis
of irrevesible pulpitis with apical periodontitis and unilateral hypertaurodontism was
made. Similar treatment procedure was carried out as in case 1 and final radiograph
was taken that confirmed well obturated root canals in tooth #37 (Figure 7).

DISCUSSION

Taurodontism appears most frequently as an isolated anomaly; butit has been found
to be associated with several syndromes and anomalies including Klinefelter’s, Down'’s,
tricho-dento-osseous syndrome, Mohr’s syndrome, Apert syndrome and others [5].
The greatest number of taurodonts observed in patients without any syndromes has
been reported to be 10 [17]. The present case report shows 2 taurodonts in a patient
with no known specific syndromes. Similar cases of bilateral taurodontism involving
first maxillary molars have been reported in the literature [18,19]. Taurodontism can
be associated with Oligodontia which is an uncommon genetic condition representing
the congenital missing of six teeth or more in primary or permanent dentitions [20].
Taurodontism is a dental anomaly characterized by a distinct morphology which has
given it a name as “bull teeth” [21,22]. In the presented cases, both patients had no
systemic disease or any syndrome [23,24]. Most reports in the literature revealed that
permanent teeth are more frequently affected than deciduous teeth [14]. Mandibular
molars are found to be affected more often than maxillary molars [25]. Taurodontism
of the premolars was reported by Tiku et al. [26]. The teeth that were diagnosed as
taurodont in both the cases were of hyper taurodontism type.

This case report used the biometric method suggested by Shifman and Chanannel
[16]. The classification of taurodontism suggested by Shaw [13] can be obtained by this
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Figure 5b: Post Obturation Radiograph of #16.

Figure 6: Pre- operative Radiograph of #37.

Figure 7: Post Obturation Radiograph of #37.

biometric method. According to this index system [16] hypotaurodontism is diagnosed
when Tl is 20-30, mesotaurodontism when TI is 30-40, and hypertaurodontism when
TI is 40-75. In present case reports, 3 teeth including right maxillary first molar, left
maxillary first molar and lower left second molar showed hypertaurodontism.

Usually a taurodont shows wide variation in the size and shape of the pulp chamber
with varying degrees of obliteration and canal configuration. Diagnosis of taurodontism
is relatively easy with CBCT giving information regarding the exact location of
bifurcation or trifurcation. However, endodontic management of such teeth is much
more challenging than the routine cases. Problems may be faced in visualization of
canal orifices as the pulpal floor is too far apically giving false feeling of perforation and
hence making the negotiation of canals challenging. In such cases, debridement of pulp
tissue from the large pulp chamber is more time consuming than routine cases. Hence
a combination of various hand and rotary instruments with recommended use of
ultrasonic irrigation using 5.2% sodium hypochlorite is mandatory to ensure complete
debridement. The contributing factors for the successful endodontic treatment in such
cases include careful exploration of the grooves between all the orifices particularly
with magnification, ultrasonic irrigation and modified obturation techniques [27].
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CONCLUSION

Although Taurodontism is a dental rarity and a challenge to the dentist, thorough

knowledge of dental anatomy, radiographic examination and its association with
other syndromes of this dental rarity should be well-understood. The combined use
of modern diagnostic aids and treatment facilities as well as the clinicians’ skill and
acumen are instrumental for successful endodontic outcome of taurodontism.
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