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_Introduction

Taurodontism is a morphological variation in which
the body of the tooth is enlarged and the roots are re-
duced in size. Taurodontic teeth have large pulp cham-
bers and apically positioned furcation.1 This variation
was first described by Gorjanović-Kramberger;2 how-
ever, the term “taurodontism” was first introduced by
Sir Arthur Keith3 to describe molar teeth resembling
those of ungulates, particularly bulls. The term “tau-
rodontism” comes from the Latin term “tauros”, which
means “bull” and the Greek term “odus”, which means
“tooth” or “bull tooth”.4 Such morphological variations
are an endodontic challenge and even more difficult to
treat when additional roots and/or canals are present.
The endodontic management of one such taurodontic
molar is reported in this case report.

_Case report

A 44-year-old male patient was referred to our
clinic for treatment of the right maxillary first molar

(tooth #16). The preoperative periapical radiograph
(Fig. 1a) suggested the following possibilities: 

_a mesio-occlusal carious lesion with endodontic in-
volvement; 

_a highly calcified and elongated pulp chamber ex-
tending up to the trifurcation; 

_three short roots with the trifurcation in the apical
third; or 

_a periapical radiolucency in relation to the mesio -
buccal and palatal root apex.

Clinically, vitality tests were negative and a diag-
nosis of hypertaurodontism, according to Shifman
and Chanannel,5 with pulpal necrosis was made for
tooth #16 and endodontic treatment was planned.

Local anaesthesia of 2% lidocaine with 1:100,000
epinephrine was administered to the patient. The
mesial surface of the tooth was restored with com-
posite resin (Z100, 3M ESPE) after caries excavation 
to enable optimal isolation. Under rubber dam isola-

Fig. 1a_Diagnostic radiograph 

of tooth #16 demonstrating 

hypertaurodontism and coronal 

pulp chamber obliteration. 

Fig. 1b_Initial working length 

radiograph with three canals 

located. 
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tion, the access cavity was established with an Endo
Access bur and an Endo Z bur (DENTSPLY Tulsa). A 
dental operating microscope (DOM; Seiler Revelation)
was used throughout the procedure to facilitate 
visualisation. The calcified mass occluding the pulp
chamber was removed using ET 18D ultrasonic tips
(Satelec/Acteon). Three root-canal orifices were lo-
cated: two narrow orifices, the mesiobuccal and 
distobuccal, and a wide palatal orifice. Root-canal
orifices were named according to the nomenclature
proposed by Kottoor et al.5 An electronic apex locator
(Root ZX, Morita) was used to determine the initial
working length, which was confirmed radiographi-
cally (Fig. 1b). The root canals were cleaned and
shaped with ProTaper (DENTSPLY Maillefer) rotary in-
struments. The buccal canals were instrumented up to
F2 and palatal canal to F4. The canals were irrigated
with 2.5% sodium hypochlorite using ultrasonics,
17% aqueous solution of EDTA, and 0.2% w/v
chlorhexidine gluconate. The canals were dried using
sterile paper points and obturated with gutta-percha
cones and AH Plus sealer (DENTSPLY DeTrey) using the
cold lateral compaction and vertical compaction
techniques. The access cavity was then restored with
miracle mix (cermet and Ketac Silver, 3M ESPE; Fig. 1c).

The patient returned to the endodontic clinic 
after three weeks with sensitivity in the same tooth on
consumption of cold foods. The longevity of the com-
plaint prompted a re-entry into the tooth to evaluate
the possibility of any additional canal/s. The coronal
restoration was removed and the pulpal floor was
carefully inspected again under the DOM at a higher
magnification. The visual and tactile examination 

under the DOM revealed a second mesio buccal canal
(P-MB). Under the microscope, it was possible to in-
sert a #15 K-file and the existence of the additional
canal was confirmed using an electronic apex locator.
A working length radiograph was taken with a #20 K-
file in the untreated canal (Fig. 1d). The P-MB canal
was instrumented to F2 under irrigation with 3%
sodium hypochlorite and EDTA and obturated by cold
lateral compaction of the gutta-percha and AH Plus
sealer (Fig. 1e). Follow-up clinical examination after a
week revealed that the tooth was asymptomatic and
was not sensitive to percussion or palpation. Subse-
quently, endodontic management of tooth #15 was
completed. The 24-month follow-up radiograph
showed complete resolution of the periapical radi-
olucency in relation to the mesiobuccal and palatal
root apices (Fig. 1f).

_Discussion

Taurodontism is frequently associated with other
anomalies and syndromes. These include Klinefelter
syndrome,6ectodermal alterations,7Down syndrome,8

Mohr syndrome,9 Wolf-Hirschhorn syndrome,10

Lowe syndrome,11 Tricho-dento-osseous syndrome,12

Williams syndrome,13 and Seckel syndrome,14 but it is
not a constant feature of these syndromes.15 However,
identification of patients with multiple taurodontic
teeth could lead to early recognition of a systemic 
disorder and improve quality of life. It has also been
found to be associated with dental anomalies such as
oligodontia, supernumerary teeth, and amelogenesis
imperfecta.16 In this case, the patient was a healthy
male with a negative medical history.

Fig. 1c_Post-op radiograph with a

coronal filling. 

Fig. 1d_Working length radiograph

after re-entry into the tooth, showing

the additional mesiobuccal canal. 

Figs. 1e & f_Immediate post-op 

radiograph (e) and follow-up 

radiograph at 24 months, showing

periapical healing (f). 

Fig. 1c Fig. 1d

Fig. 1e Fig. 1f
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Its aetiology is still unknown, but it has been
suggested that it may be caused by a failure of the
diaphragm of Hertwig’s epithelial root sheath to
invaginate at the correct time and horizontal level
or changes in the mitotic activity of cells of the 
developing teeth that can affect root formation or
influence by external factors on the development
of the teeth.18 Differences in opinion exist re -
garding the amount of displacement and/or mor-
phological change required to constitute tauro -
dontism. Based on the relative amount of apical
displacement of the pulp chamber floor, Shaw19

classified taurodontism as hypotaurodontism,
mesotaurodontism, and hypertaurodontism. This
subjective, arbitrary classification led normal teeth
to be misdiagnosed as taurodontism. Feichtinger
and Rossiwall20 state that the distance from the 
bifurcation or trifurcation of the root to the ce-
mento-enamel junction should be greater than the
occluso-cervical distance for a taurodontic tooth.
Keene21 proposed the Taurodont Index, relating the
height of the pulp chamber to the length of the
longest root. Although there are many classifica-
tion systems to determine the severity of taurodon-
tism,22 the classification proposed by Shifman and
Chanannel15 in 1978 is the most widely used sys-
tem. According to this index, taurodontism is pres-
ent if the distance from the lowest point at the 
occlusal end of the pulp chamber to the highest
point at the apical end of the chamber, divided by

the distance from the occlusal end of the pulp
chamber to the apex and multiplied by 100 is 20 or
above (hypotaurodontism: TI 20–30; mesotauro -
dontism: TI 30–40; hypertaurodontism: TI 40–75).

Except for a higher prevalence of taurodontism
among females in a Chinese sample,23 no study has
found a gender difference for this abnormality. 
Although permanent mandibular molars are most
commonly affected,23 taurodontism is occasion-
ally observed in mandibular premolars and even in
maxillary premolars, mandibular canines, and inci-
sors.24–26 Its prevalence has been reported as rang-
ing from 5.67 to 60% of subjects.27, 28 In a recent
study, it accounted for 18% of all anomalies.29

Endodontic treatment in taurodontic teeth 
has been described as complex and challenging 
because the apical position of the pulpal floor can
make it difficult to identify and locate root-canal
orifices. In the present case, an apical third trifur-
cation with four root canals was observed. The
mesiobuccal and distobuccal canal orifices were
very narrow and close to each other, which made
identification and negotiation of these orifices
very difficult. Additionally, the proximity of the 
orifices and deeply situated opening of the canals
made it difficult to identify the P-MB during the
initial visit. However, during the second visit, the
use of DOM enhanced the visualisation of the 
pulpal floor by better illumination of the depths of
the cavity. Hence, success was largely dependent
on the use of magnification, which allowed for 
the identification of the P-MB canal with ease.
During instrumentation, the shortened length of
these canals allowed for instrumentation with
only the apical third of the file, also making it time
consuming. Thus, endodontic treatment of tauro -
dontic teeth may be complex, particularly regarding
the cleaning and shaping of the root canals and
root-canal obturation, especially in hypertauro -
dontic teeth.

_Conclusion

The case report has described the successful 
endodontic treatment of a hypertaurodontic max-
illary first molar that would have seemed impossi-
ble to perform with conventional techniques. Suc-
cess was mostly attributed to the use of magnifica-
tion, which allowed better visualisation of the four
canal orifices. This case report has served to illus-
trate to clinicians that sound knowledge and mod-
ern equipment facilitate enhanced management of
endodontically challenging taurodontic teeth._

Editorial note: A complete list of references is available from

the publisher.
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