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Abstract

Introduction: Endodontic treatment is done to eliminate the potential sources of infection from the root canal space. Having
extensive knowledge of the exact of internal anatomy of root canals is a prerequisite for a successful endodontic treatment. It is
abnormal to have a second palatal root in a maxillary second molar; however, accurate diagnosis could provide a suitable treatment.
Case Presentation: The current study reports on a 20-year-old female with a maxillary second molar with two palatal roots. Using
the cold lateral compaction technique, the canals were filled with gutta-percha and AH26 sealer. Additionally, a detail description
of the treatment and its management is provided in this report.
Conclusions: On the third month of follow-up, all signs had disappeared and the patient showed no sign of periodontal ligament
space widening.
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1. Introduction

The objective of endodontic treatment is to eliminate
the potential sources of infection from the root canal
space, including pulp tissue remnants, microorganisms,
and bacterial products. To perform a proper endodontic
treatment, it is essential to obtain precise knowledge of the
internal morphology of root canals (1). Studies have shown
that root canal treatment might fail due to the complex in-
ternal anatomy of the root canal, which prevents the elim-
ination of bacterial biofilms from the root canal system.
Therefore, endodontic treatment of canals with abnormal
morphology can often be a challenge (1).

Usually, maxillary second molars have three roots and
three canals. It is more common for the first molars to have
an additional canal in their palatal roots (2, 3). Presence of a
fourth root canal in the maxillary second molar is reported
to have a prevalence of less than 1% (4). Some studies have
mentioned the presence of an additional palatal root or
canal in the maxillary second molar, yet few clinical case
reports have been published on this matter (5-8). Studies
conducted by Shalabi, Green, and Vertucci did not report
the presence of two palatal roots in the maxillary second
molar (9-11).

In a study on individuals over 40 years old, 14 patients

were reported to have two palatal roots in their second mo-
lars (12). In 2003, Alani presented a case report involving
a maxillary second molar with two palatal and two buccal
roots (13). In a case report published in 2012, Ghoddusi et
al. introduced a patient, who had a maxillary second mo-
lar with two palatal root canals (14).

The present case report aims at introducing a patient,
who had a maxillary second molar with two palatal root
canals and describes the treatment procedure.

2. Case Presentation

The patient was a 20-year-old female, with no specific
medical conditions, who visited the endodontics depart-
ment of the Shiraz School of Dentistry with the chief com-
plain of spontaneous pain, pain while chewing, and sensi-
tivity to cold water on the right side of the mouth, behind
the maxilla.

Clinical and radiographic findings showed that the
molar had widening of the periodontal ligament space
and deep cavities on the occlusal and distal sides. Further-
more, periodontal probing was normal (Figure 1). Results
from pulp vitality tests showed irreversible pulpitis. Af-
ter administration of local anesthesia (2% lidocaine with
1:80000 epinephrine) and isolation with the rubber dam,
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Figure 1. Initial radiograph of the maxillary second molar

decay was removed using a round carbide bur and access
was provided to the cavity via a round diamond bur. Eval-
uating the pulp-chamber floor, four orifices were detected,
two palatal and two buccal (Figure 2). An apex locator was
used to determine the length of the canals (#15 and #20 K-
files) and routine intraoral periapical radiography was uti-
lized to confirm the determined lengths (Figure 3). The Pro-
Taper NiTi rotary filing system and the crown-down tech-
nique were used to clean and shape the root canals. Then,
the canals were washed at the same time with sodium
hypochlorite 25.5% for the purposes of disinfection. Us-
ing the cold lateral compaction technique, the canals were
filled with gutta-percha and AH26 sealer. After a temporary
filling was placed in the access cavity, the patient was re-
ferred to a prosthodontist for permanent restoration (Fig-
ure 4). On the third month follow-up, all signs had disap-
peared and the patient showed no sign of periodontal lig-
ament space widening (Figure 5).

3. Discussion

The key to a successful endodontic treatment is first
to find an accurate location of the root canals, and then,
proper cleaning, shaping, and sealing of the canals (15). In
one literature review, Libfeld et al. studied the incidence
of four-rooted maxillary second molars through a radio-
graphic survey of 1200 teeth. Their results revealed that
0.4% of the teeth under study had four separate roots (4).

Figure 2. The appearance of access cavity

Figure 3. Radiograph showing the length of canals using four K files

A 1985 study described the root canal treatment of a maxil-
lary second molar with two palatal canals and a palatogin-
gival groove (16). In another study by de Almeida-Gomes
et al., the authors showed the endodontic treatment of a
maxillary second molar with two palatal roots (6). More-
over, Christie et al. described the treatment of maxillary
molars with two palatal roots in a retrospective study (12).
In 1999, Deveaux presented a case report involving a maxil-
lary second molar with two palatal roots (17). Another case
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Figure 4. Final obturation

Figure 5. Three-month follow-up

study in 2003 described the root canal treatment of max-
illary second molars with four separate bilateral roots (13).
Interestingly, all the aforementioned studies were in line
with the current findings.

In a retrospective study in 1996, Peikoff et al. intro-
duced six anatomical variants for maxillary second mo-
lars, including: (1) three separate roots and three separate
canals (56.9%); (2) three separate roots and four canals (two
in the mesiobuccal root) (22.7%); (3) three roots and canals
with combined mesiobuccal and distobuccal canals (9%);
(4) two separate roots with a single canal in each (6.9%);
(5) two separate roots and canals (3.1%); and (6) four sepa-
rate roots and four separate canals, including two palatals
(1.4%) (18). According to this classification, in the current

case, the molar belonged to the last category.
Even though in the current study, the abnormal

anatomy of the roots and the presence of a fourth root
could be observed in the periapical radiograph to some ex-
tent, one must not overlook the help of CBCT in confirm-
ing the four-rootedness of the molar. In a study in 2012,
Versiani emphasized on the importance of using CBCT in
the morphological evaluation of maxillary second molars
with four roots (19). Due to its posterior position and the
superimposition of anatomical structures, the chances of
detecting a second palatal root are quite low. Considering
the limitations of routine radiography in detecting such
anatomical variations, it might be essential to make use of
microscopes, visual techniques, and CBCT in this respect.

3.1. Conclusions

The current case report was significant for understand-
ing the complexities and anatomical variations to pro-
vide suitable endodontic treatment, knowing the possi-
ble deviations occurring in treatment of teeth with special
anatomies and most importantly, knowing the region of
the tooth to look for additional canals. Hence, paying at-
tention to these factors would increase the possibility of
successful root canal treatment and reduce the chances of
failure in endodontic treatment and apical surgery.
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