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abstract

Introduction: The maxillary first premolar may rarely 
present with three roots, two buccal and one palatal, 
demanding more attention during endodontic interven-
tion. Objective: This paper reports the case of  a maxil-
lary first premolar with three roots and three root ca-
nals, highlighting the difficulties and special care during 
endodontic treatment. Methods: After initial radiogra-
phy and coronal opening, the presence of  three roots 
and three root canals was detected. The exploration of  
the canals was performed with #10 K-file and the root 
canal length was measured by means of  radiographic 

technique, which made it possible to confirm the ana-
tomical variation and to assure that the buccal canals 
were independent. The instrumentation was mixed, with 
K-type hand files, until #35 file, automatized with Pro-
Taper® system (Dentsply). The filling of  the canals was 
performed with the lateral compaction technique with 
sealer Sealer 26®. Conclusion: Professionals should al-
ways carefully consider the diagnostic radiograph and 
perform all steps of  root canal treatment properly, so 
that possible changes can be detected, not compromis-
ing the success of  treatment.
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Introduction
The thorough knowledge of  dental anatomy is ex-

tremely important to the success of  endodontic treat-
ment, which is composed of  several interdependent 
steps.1,8,9,12,14,18,20 Roots and root canals can vary in 
number, size, shape, divisions, fusions, directions and 
stages of  development.9 The periapical radiographs 
help in the study of  internal anatomy and its vari-
ants,8,9 and, for better viewing, we recommend the use 
of  two diagnostic radiographs, a orthoradial and an-
other mesially or distally displaced.10

Often, the first premolar presents itself  with two coni-
cal roots, one buccal and one palatal, and two respective 
canals.9,12 These roots may present themselves indepen-
dent, not entirely separate or as a single root.9

However, this dental element may have many 
variations, especially in the amount of  roots.9,12,20 The 
buccal root, sometimes, is divided into two: Mesio-
vestibular root and distobuccal root.9,12 In this case 
the tooth is called “minimolar”.12 This format was 
described with a frequency of  2.5% by Pécora et 
al15 and 3.3% by Chaparro et al.4 The presence of  
the third canal in first premolars regardless of  the 

number of  roots was reported in 1979, by Vertucci 
and Gegauff,19 which examined 400 extracted teeth 
and found a prevalence of  5%. Recently, in 2008, Ró-
zylo et al16 described the presence of  the third canal 
in 9% of  the cases.

Thus, the objective of  this paper is to present, by 
means of  a clinical case, a rare anatomical variation of  
the first premolar with three roots and three root canals, 
and its implications in endodontic treatment.

Case report
Male patient, 32-years-old, attended the service of  

endodontics, School of  Dentistry of  Bauru/SP, con-
veyed from the public health system to perform end-
odontic treatment of  tooth #14.

Radiographically, it was observed unusual root 
anatomy, suggestive of  two buccal roots and one pal-
atal root (Fig 1). After performing anesthesia, access 
cavities and rubber dam, it was confirmed the pres-
ence of  two vestibular sockets, making the final shape 
triangular, with a base facing the buccal aspect (Fig 2). 
The exploration of  the canals was performed with 
#10 K-file and the root canal length was measured 

Figure 1. Initial radiographic examination of tooth #14, suggesting trir-

radicular premolar.

Figure 2. Triangular shape and presence of three roots.
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by means of  radiographic technique, enabling to 
confirm the variation in morphology and to assure 
that both canals were independent (Fig 3). The in-
strumentation was mixed, and the apical prepara-
tion was performed with K-type hand files, until #35 
file; cervical and middle thirds were prepared with  
ProTaper® automated system (Dentsply).

Due to the presence of  apical lesions, we used cal-
cium hydroxide (Ca[OH]

2
) as an intracanal medica-

tion for a month. After this period, it was performed 
the filling of  the canal with the lateral compaction 
technique with Sealer 26® (Fig 4).

In the X-ray control, achieved after two years, it 
was observed a normal aspect of  periapical region 
structures (Fig 5).

Discussion
The thorough knowledge of  dental anatomy is of  

utmost importance for the completion of  endodontic 
treatment,1,8,9,12,14,18,20 because is through this science 
that the dentist can estimate a three-dimensional sit-
uation of  the canal system, from a two-dimensional 
image provided by radiographs.8

Over the years, literature has reported the most 
varied anatomical changes of  several teeth, including 
premolars.1 These variations may be related to the 
number of  root canal, its size, shape, divisions, fu-
sions, directions and stages of  development.9

Premolars are a group of  teeth exclusive of  the 
permanent dentition, and their predecessor are the 
first deciduous molars. They also have the basic func-
tion of  crushing and grinding food, in addition to 
helping the speech and aesthetics. The first premolar 
has an average length of  21.5 mm, ranging from 17 
to 25.5 mm.7 In most cases, they feature two conical 
roots — one buccal and one palatal — with one canal 
each one, and the vestibular root often presents a cur-
vature towards the palatine aspect.7,9,12 These roots 
may be well developed, not entirely separate or as a 
single and large root, with two canals in its interior.7,9 
The outline of  the pulp chamber has an elliptical 
morphology, due to the mesiodistal flattening.9

However, the amount of  roots and canals can vary 
in this dental group,9,12,14,18,20 since the buccal root 
may divide into two,7 evidencing mesiovestibular and 
distobuccal roots. In this case, the premolar may be 

Figure 3. Root canal length, showing the presence of three root canals. Figure 4. Final aspect of tooth #14 endodontic treatment.
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referred to as a “minimolar”.12 According to Bellizzi 
and Hartwell,2 when this change in morphology oc-
curs, the roots can be classified into three groups. 
In group 1 the three roots are merged or there is only 
two buccal roots, and the palatal root is semifused or 
free. In group 2 buccal roots present separate, from 
middle or apical third. In group 3 the three roots are 
separate from the cervical third. In this case reported, 
there was no certainty about the classification, since 
the radiographic images allow a subjective under-
standing on roots separation (Figs 1, 3 and 4).

Endodontic treatment of  maxillary premolars with 
this morphology should be adjusted to such a situation, 
by locating all existing root canals and making the out-
line change from elliptical7,8,9 to triangular, with the base 
toward the buccal aspect and the apex to the lingual 
aspect. In the case reported, it could be seen that by 
making the coronal opening, due care has been taken 
regarding the location of  the canals, which was more 
difficult due to the great loss of  coronal structure, in par-
ticular at the distal aspect of  the tooth (Fig 2).

Regarding the instrumentation employed, the use 
of  hand files is established for confection of  apical 
stop,7,8,9 and ProTaper® system consists of  rotary in-
struments that have proven effective, improved and 
simplified, allowing the professional to perform more 
effectively and quickly the root canal treatment.7,8,9,11

The intracanal medication has the function of  
eliminate remaining microorganisms and prevent re-
contamination, prevent or reduce periapical inflamma-
tion, solubilize organic matter, neutralize toxins, control 
persistent exudation, control external inflammatory re-
sorption and stimulate repair.7,8,9 Calcium hydroxide is 
the most appropriate medication for endodontic pur-
poses, being a substance with antimicrobial activity, 
inhibiting root resorption and inducing formation of  
hard tissue. However it is necessary a long time in con-
tact with the tissue so that its action is successful,5-9,13,17 
which justified the permanence of  calcium hydroxide 
inside the canals for a month in this case presented.

The biological purpose of  root canal filling is to 
provide favorable conditions for the body to repair tis-
sue with no risk of  relapse3,7,8,9 and the used calcium 
hydroxide-based sealer (Sealer 26®) seems to achieve 
this goal3 (Fig 4). In the case reported, the repair could 
be confirmed in the control radiograph, two years after 
completion of  endodontic treatment (Fig 5).

Conclusions
Changes in shape and number of  roots and root 

canals are likely to occur, and sometimes in a rare 
form, as in the premolar with three roots and three 
canals. Thus the professional is required to pay more 
attention to the diagnostic radiographs during the 
course of  endodontic treatment, so such alterations 
do not affect prognosis.

Figure 5. Radiographic control of endodontic treatment after 2 years, 

with appearance of normality.
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