Maxillary First Molar with Unusual Root Canal System:

A Case Report!

FARKLI KOK KANAL SISTEMINE SAHIP MAKSILLER BIRINCI MOLAR:

BIR OLGU SUNUMU

Ali ERDEMIR*, Ebru OLGUN ERDEMIR**

* Department of Endodontics, Kirikkale University Dental Faculty,

** Department of Periodontology, Kirikkale Unversity Dental Faculty, KIRIKKALE

Summary
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Purpose: This case report describes an unusual root canal configuration
of maxillary first molar tooth.

Case Report: Studies on canal configuration have demonstrated a
substantial variation in the number of roots and root canals in
different teeth. Maxillary first molars may have three roots and
generally present with three or four root canals. This case report
describes the presence of two roots, including one root canal in
each root, in the first molar tooth and also type I configuration
in the buccal root.

Conclusion: Knowledge of possible variations in internal anatomy of
human teeth is important for successful endodontic treatment.
Preoperative radiographs in different directions are necessary
for the success of endodontic therapy.
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Amag: Bu olgu raporu maksiller birinci molar disin nadir goriilen kok
kanal konfigilirasyonunu gostermektedir.

Olgu Sunumu: Kanal konfigiirasyon g¢alismalar1 farkl dislerde kok
ve kok kanal sayisinda 6nemli bir varyasyon oldugunu goster-
mistir. Maksiller birinci molarlar genellikle ii¢ kok ile ti¢ veya
dort kok kanali igerebilir. Bu olgu raporu maksiller birinci
molar disteki iki kok ve iki kok kanalinin varligini ve ayrica
bukkal kokteki tip 1 konfigiirasyonun varligini géstermektedir.

Sonug: Insan dislerinin i¢ anatomisindeki varyasyonlarin bilinmesi
basarili bir endodontik tedavi i¢in 6nemlidir. Farkli agilardan a-
linan preoperatif radyograflar endodontik tedavinin basarisi i¢in
gereklidir.

Anahtar Kelimeler: Kok kanal anatomisi, maksiller birinci molar,
kok kanal tedavisi

Success in endodontic therapy depends on the
removal of the inflamed pulp tissue or necrotic
debris within root canal systems. Therefore, a
through knowledge about root canal morphology
and its potential for variations related to race may
be important for endodontic therapy. If a canal is
not detected, it cannot be cleaned and filled and
this is a potential cause of failure of endodontic
therapy (1).

In the past, the morphology of the permanent
maxillary molars has been reviewed extensively.
Most of the literature concentrated on the mor-
phology of the mesiobuccal root and particularly
on its mesiopalatal canal. Maxillary first molar
teeth most commonly have three or four canals (a
canal in palatal or in distobuccal root and one or
two in the mesiobuccal root). The incidence of a
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mesiopalatal canal has been reported between 18%
and 96.1% (2,3).

In addition to these studies, the literature cites
many anomalies associated with permanent maxil-
lary molars. Variations included one (4), four (5) and
five (6) roots and unusual morphology of root canal
systems within individual roots. Case reports with
four (7), five (8) or six (9) root canals or with a c-
shaped configuration (10) were also presented. Other
Cases have also been presented showing two or three
root canals in the palatal root of the maxillary first
molar or even two separate palatal roots (8,11).

The present case report describes a case of a
maxillary first molar with a canal configuration not
yet reported in the literature. This tooth had only
two roots (one buccal and one palatal) and a type 1
configuration in the buccal root.
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Figure 1. Preoperative radiograph of the maxillary right first
molar.

Case Report

A 25-year-old female patient was admitted to
Endodontics Clinic of Selguk University, Faculty
of Dentistry with signs of irreversible acute pulpi-
tis. The pain was spontaneous and related to tem-
perature on the right side of the face. The patient’s
medical history was noncontributory. A preopera-
tive radiograph was obtained (Figure 1). After
extensive clinical and radiographic examination,
nonsurgical endodontic therapy of maxillary right
first molar was decided. The patient was anesthe-
tized with 2% lidocaine with 1:100.000 epineph-
rine. Rubber dam was placed, and a conventional
endodontic access opening was prepared.

The coronal pulp tissue was removed and the
pulp chamber was irrigated with 5.25% sodium
hypochlorite. Only two root canal orifices were
detected. One was in buccal root and the other was
in palatal root. However, the buccal orifice had a
large shape that occupied a large area of the pulp
floor. The canals were explored and the working
length was determined with an electronic apex
locator (Root ZX, J. Morita Corp., Japan). The
determined working length was confirmed with
radiographs. The radiographs with two different
angulations showed that the instrument in the buc-
cal root canal was well centered (Figures 2 and 3).
Therefore it was thought that the buccal root had
only one root canal.

K-type files were used to clean and shape the
canal system. Gates Glidden burs #2 and #3 were
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Figure 2. Root length determination radiograph.

Figure 3. Another root length determination radiograph.

used to flare the coronal portion of the canals. Fre-
quent irrigation with 5.25% sodium hypochlorite
was also carried out during the procedures. All
canals were stepped back in 1-mm increments for 3
file sizes larger than the master apical file. The
tooth was dried with paper points, and calcium
hydroxide was placed into the root canals. Then
the pulp chamber was sealed with a temporary
restorative filling material (Cavit G, 3M ESPE,
Germany).

At the next appointment, the root canals were
irrigated with 5.25% sodium hypochlorite and
dried with paper points. Gutta-percha (Diadent,
Korea) with a tug-back sensation was selected for
obturation and a control radiograph was taken. The
canals were obturated using AH plus root canal
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Figure 4. Postoperative radiograph.

sealer (Dentsply, De Trey, Germany) and laterally
condensed gutta-percha technique. The tooth was
restored with composite resin (AP-X, Kuraray,
Japan) and dentin bonding system (SE Bond, Kura-
ray, Japan) after all a postoperative radiograph was
taken (Figure 4). The periodontal treatment of the
patient, including scaling and oral hygiene instruc-
tion, was applied at the same appointment.

A new appointment was given to the patient
for other teeth but the patient did not come. One
year later the same patient was referred again for
endodontic therapy, for the lower teeth. Recall
examination and radiograph of the previously
treated tooth confirmed that the treatment has been
successful (Figure 5). The tooth was asymptomatic
and the radiographic examination revealed normal
periapical tissue. But maxillary second premolar
and third molar teeth had been extracted by the
patient when she was out of the city.

It was considered that the canal morphology
was bilateral; unfortunately the left maxillary first
molar tooth was extracted previously. When the
radiograph obtained from the patient’s former den-
tist, two roots were detected with bad root canal
filling (Figure 6).

Discussion
An awareness of root canal morphology and
careful interpretation of preoperative radiographs
are necessary for the success of endodontic ther-
apy. However radiographs are two dimensional
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Figure 5. Control radiograph after one year.

Figure 6. Radiograph of the maxillary left first molar which
was extracted previously.

images of a three-dimensional object. The clinician
must be aware of this limitation during radio-
graphic interpretation (12).

From a clinical standpoint, radiographic or
other images provide clinicians with the most ap-
propriate method to detect variations in both root
and canal anatomy. Only by correct examination
and interpretation of these images help the clini-
cian to detect such variations and make him to be
aware of them before and during endodontic pro-
cedures (13).

When a preoperative radiograph reveals atypi-
cal tooth shape with unusual contour, further ra-
diographs should be taken with a different angula-
tion to confirm any unusual anatomical features
(14).
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In this case the initial radiograph suggested
only two roots (one buccal and palatal). Fava (13)
was hypothesized that when a radiograph showed
only one buccal root, it was possible that the tooth
had indeed only one buccal root or that the two
buccal roots had fused.

Unlike mandibular second molars, a root canal
system with C shape root canal system may occa-
sionally occur. Such a configuration for a maxil-
lary first molar tooth has been reported in a limited
number of cases (10,15,16). A fusion of the disto-
buccal and palatal root in maxillary first molar
tooth was reported in their study. In this case there
were no signs of C shaped root canal system.

Maxillary first molar teeth have greater per-
centage of separated roots than maxillary second
molar teeth. Maxillary second molar teeth have
higher incidence of fusion in their buccal or all
roots. Sabala et al (17) reported that the most
common aberration of maxillary molar teeth in-
volved the fusion of 2.2% of the facial roots of
second molars.

Cases of fused buccal roots have been de-
scribed in clinical cases (17,18) and in an in vitro
study (19). Pecora et al (19) evaluated 140 first
molar teeth and reported that fusion was observed
7.9% in buccal roots, 5% in lingual and distobuccal
roots and 0.7% in all of the roots. But Sabala et al
(17) reported that fused buccal roots can be seen
only in 0.4% cases.

Weine (1) showed four types of canal configu-
ration in one root. Single canal from the pulp
chamber to apical foramen (Type I), two root ca-
nals that join short of the apex ending in one fora-
men (Type II), two separate canals ending two
separate foramina (Type III), or one root canal that
bifurcates inside the root ending in two foramina
(Type IV) (D).

Type II and type IV configurations were de-
scribed in a maxillary first molar with fused buccal
roots respectively by Malagnino et al (18) and
Fava (13). Up to now, no clinical reports have been
described about two-rooted maxillary first molar in
which the buccal root present a type I configura-
tion. In this case, it was reported that there are only
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two roots (one buccal and one palatal) and a type 1
configuration in the buccal root. The canal was in
the center of the root according to the radiographs
from different directions.

Sabala et al (17) discovered that aberrations
occurred under 1% of the cases and that 90% of
such aberrations were bilateral. In this case when
the patient’s bilateral tooth (which was extracted
previously) evaluated radiographically, two roots
were seen.

As conclusion, knowledge of possible varia-
tions in internal anatomy of human teeth and pre-
operative radiographs in different directions are
important for successful endodontic treatment.
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