
Introduction:

A proper understanding of the anatomy of root canal 

system is absolutely necessary for successful 

endodontic treatment. The main objective of 

endodontic treatment is accurate mechanical and 

chemical debridement of the entire root canal 

system, which should be followed by a three-

dimensional Obturation with an appropriate filling 

material and a final coronal restoration to prevent 

microleakage. Thorough knowledge about the 

occurrence of unusual external and internal root 

canal morphologies contributes to successful root 

canal treatment.

Dental anomalies constitute great part of tooth 

morphology variations; one of the most important 

abnormalities in tooth morphology is taurodontism. 

Taurodontism can be defined as change in tooth 

shape caused by the failure of hertwigs epithelial 

sheath diaphgram to invaginate at the proper 

horizontal level. An enlarged pulp chamber, apical 

displacement of the pulpal floor, and no constriction 

at the level of the cementoenamel junction are the 

characteristic features. The wide range of variability 

of prevalence (from less than 0.1% to 48%) is most 

likely because of different diagnostic criteria and 

racial variations (1).

The etiology of taurodontism, is unclear. The 

possible causes of taurodontism have been 

enumerated by Mangion as follows: 1) A specialized 

or retrograde character, 2) A primitive pattern, 3) A 

mendelian recessive trait, 4) An atavistic feature, 

and 5) A mutation resulting from odontoblastic 

deficiency during dentinogenesis of the roots (2).

Shaw (1928) classified taurodont teeth according to 

their severity into hypo, meso, and hyper 

taurodontism, based on the degree of apical 

displacement of the pulp chamber floor. 

Hypotaurodontism is the least pronounced form, in 

which the pulp chamber is enlarged; mesotaurod 

ontism is the moderate form, in which the tooth 

roots are divided only at the middle third: and 

hypertaurodontism is the most severe form, in 

which bifurcation or trifurcation occurs near the 

root apices (3). An adapted clinical approach to 

diagnosis and root canal treatment of taurodontism 

are required to avoid procedural errors during 

endodontic therapy since it shows wide variation in 

size and shape of pulp chamber and root canal 

anatomy.

The present article describes management of 

hypertaurodontism by endodontic treatment in 

mandibluar left second premolar (tooth # 35) with 
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type V canal system according to Vertucci's 

classification (4, 5, and 6).

Case report:

A 23 year old male reported to the department of 

conservative denstistry and endodontics with a 

chief complaint of pain in relation to lower left 

second premolar tooth from last three months. 

Medical history was non contributory. Clinical 

examination revealed temporary filling in tooth #35 

with secondary caries around the margins. There 

was no evidence of either swelling or sinus tracts. 

The involved tooth was tender on percussion.

Radiographic examination revealed caries involving 

the pulp, with widening of periodontal ligament 

space, with abnormality in tooth anatomy and hence 

the radiographs were repeated in two different 

angulations (Fig-1 & Fig-2).

The radiographic findings were: The pulp chamber 

extended beyond the cervical area reaching the 

furcation  Two short roots were seen at the 

furcation area in the apical third Based on clinical 

and radiographic findings, the tooth was diagnosed 

to be a hypertaurodont with symptomatic apical 

periodontitis.

T h e  t o o t h  w a s  
anaesthesized, the 
modified access 
cavity with more 
extension of lingual 
wall was done for 
location of lingual 
canal under rubber 
dam isolation. The 
p u l p  w a s  
voluminous and to 
ensure complete 
r e m o v a l ,  2 . 5 %  

sodium hypochlorite was initially used as an irrigant 
to soften the pulp. Once the pulp was extirpated, 
further irrigation was done with normal saline. On 
careful inspection at the furcation area with DG-16 
explorer, one orifice with two canals was located. 
Working length radiograph was taken with a # 15 
file in the canals (Fig-3), and was confirmed by an 
electronic apex locator (Root Zx; Morita Japan).

Biomechanical preparation of root canal was 
achieved by circumfrential filing with ISO K files of 
sizes #15, 20 & 25 in both the canals followed by 
further shaping using protaper files up to Pro Taper 
file size F  using EDTA (RC-Prep, Dental 2

Compare,USA) under constant irrigation with 2.5% 
sodium hypochlorite and saline at each change of 
file. The root canals were dried with sterile paper 
points ( Dentsply, Maillefer, USA) and filled with 
calcium hydroxide paste (Apex Cal, Ivoclar 
Vivadent), then acscess cavity was temporarily 
sealed with cavit (3M ESPE, AG, Seefeld, Germany). 
The patient was recalled after one week. 

The tooth was completely asymptomatic at this 
follow up. Calcium hydroxide paste was remove 
using 17% EDTA (Dent Wash, Prime Dental 
products Pvt. Ltd), and the root canals were dried 
and master cone selection was done (Fig-4). Master 
cone F2 (Dentsply,Maillefer) coated with AH Plus 
sealer (Dentsply,Maillefer) was placed in the canals 
and severed at the orifice with heated pluggers. The 
elongated pulp chamber was obturated by 
backfilling with thermoplasticized Gutta percha 
(Calamus Dual, Dentsply Maillefer, USA). The final 
radiograph confirmed well condensed filling of the 
canals (Fig-5).
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Fig-1 &2 Pre-op. Radiography at Different angulations

Fig-3 Working length Radiograph Fig-4 Master Cone Radiograph Fig-5 Obturation Radiograph
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Discussion:

A taurodont tooth shows wide variation in the size 

of the pulp chamber, varying degrees of obliteration 

and canal configuration, apically positioned canal 

orifices. Therefore, root canal treatment becomes a 

challenge (7, 8).

Taurodontism is a dental anomay characterized by 

large pulp chambers and short roots. Roots often 

bifurcate or trifurcate at a low level. They are 

thought to result from failure of the Hertwig's 

epithelial root sheath to invaginate at the proper 

time (9). Clinically the taurodont crown has normal 

form, structure, color and texture; so only be 

diagnosed by radiographs (10). The radiographic 

examination is the only way to visualize a 

rectangular configuration of the pulp chamber. 

Diagnosis of taurodontism has been based on 

subjective radiographic evaluation. Appearance of 

the taurodont tooth is very characteristic and the 

unusual nature of this condition is best visualized on 

the radiograph. Involved teeth assume a rectangular 

shape rather than tapering towards the roots. The 

pulp chamber is extremely large with a greater 

apico-occlusal height than normal and lacks the 

usual constriction at the cervical region of the teeth 

with exceedingly short roots. The bifurcation or 

trifurcation may be only a few millimeters above the 

apices of the roots (11).

In 1928 Shaw classified the subtypes of this 

condition as hypotaurodontism, mesotauro 

dontism, and hypertaurodontism based on the 

relative displacement of the floor of the pulp 

chamber. This subjective, arbitrary classification led 

normal teeth to be misdiagnosed as taurodontism. 

Shifman and Chanannel proposed an index to 

calculate the degree of taurodontism.  According to 

this index, taurodontism is present if the distance 

from the lowest point at the occlusal end of pulp 

chamber to highest point at the apical end of pulp 

chamber to the apex and multiplied by 100 is 20 or 

a b o v e  (  H y p o t a u r o d o n t i s m  T I  2 0 - 3 0 ,  

Mesotaurodontism TI 30-40 and Hypertauro 

dontism TI 40-75). Taurodontism can also be 

determined if the distance from the highest point of 

the pulp chamber floor to the cement enamel 

junction is more than 2.5mm. Based on Shifman and 

Chanannel classification mandibular left second 

premolar has TI score of 62 (Hypertaurodontism).

Taurodont form may not interfere with operative 

procedures; but endodontic therapy may be more 

difficult and complex especially in hyper and 

mesotaurodontism cases. The long rectangular 

shape of pulp chamber seems to cause difficulty in 

locating the canal orifices and subsequent 

difficulties in instrumentation and Obturation. 

Because of pulp of a taurodont is usually 

voluminous and adequate instrumentation of 

irregular root canal system may not be anticipated 

(10). Wideman and Serene have suggested that 

additional efforts should be made by irrigating the 

canals with 2.5% sodium hypochlorite to dissolve as 

much necrotic materials as possible. Hence sodium 

hypochlorite was used as irrigant in the present case 

(12).

The root canal system of the mandibluar premolar 

can be particularly difficult to clean and shape. Ingle 

and Bakland (1994) stated that the canal anatomy 

might account for the greater increase in 

endodontic failure of this tooth (13). Slowey (1979) 

reported that mandibluar premolars were probably 

the most difficult teeth to treat endodontically 

because of wide variations in root canal 

morphology. Racial differences could contribute 

greatly to the wide morphological divergence in 

root canal system that is known to exist (14).

In the teeth with multiple canals, the type V canal 

system was the most prevalent followed by type IV 

configurations. This is in accordance with the 

findings of other studies performed in different 

populations (Caliskan et al 1995, Yoshika et al 2004) 

(15, 16). Type V configurations are rather difficult to 

treat as one canal is bifurcated into two separate 

root canals. Direct acsess to the buccal canal is 

usually possible, whereas the lingual canal may be 

difficult to locate, as it tends to diverge from the 

main canal at a sharp angle. In addition, the lingual 

inclination of the crown tends to direct instruments 

bucally, making location of a lingual canal orifice 

more difficult. To counter this situation, the clinician 

may need to extend the lingual wall of the acsess 

cavity more towards the lingual (17).

B U J O DB U J O D



Taurodontism presents a challenge during 

negotiation, instrumentation and Obturation in root 

canal therapy. The pulp chamber was huge and the 

canals were narrow, due to which negotiation of 

root canal orifice was very difficult. During 

instrumentation, as the canals were narrow and had 

type V configuration they were initially enlarged 

with ISO K files upto size 25 followed by Protaper 

files. Instrumentation of canal was done with one 

file at a time to prevent clogging of orifice.

The proximity of the orifices and deeply situated 

opening of the canals made it difficult to obturate 

the canals with any single method of Obturation. 

Therefore, a combination of single cone compaction 

technique and thermoplasticized gutta percha 

technique was performed to achieve the best 

results.

Because of the complexity of the root canal anatomy 

and proximity of the orifice to the root apex, 

complete filling of the root canal system in 

taurodont teeth is challenging. A modified filling 

technique, which consists of combined lateral 

compaction in the apical region with vertical 

compaction of the elongated pulp chamber, has been 

proposed (7).

Another endodontic challenge related to taurodont 

teeth is intentional replantation. The extraction of a 

taurodont tooth is usually complicated because of 

the dilation of the roots in the apical third (18). In 

contrast, it is also believed that because of its large 

body, little surface area of taurodont tooth is 

embedded in the alveolous. This feature would 

make extraction less difficult as long as the roots are 

not widely divergent (19).

In addition to the difficulty of the endodontic 

procedure, the present case might suggest the 

possibility that taurodont teeth have an 

extraordinary root canal system which is 

challenging for endodontists.
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