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Maxillary First Molar with
Aberrant Morphology: Four Roots and
Six Canals: Case Report

Atipik Morfolojili Maksiller Birinci Molar:
Dort Kok, Alt1 Kanal

ABSTRACT A complete knowledge of root canal morphology is extremely important in terms
of the success of endodontic treatment. Lack of cleaning, shaping or obturation may end up
with failure. It is important to present cases about unusual anatomy of teeth to clinicians to
make them aware of extra roots and canals so that they could recognize the unusual morphol-
ogy and treat the teeth successfully without dentists’ failure. This case report describes a liter-
ature review pertaining to the variable root canal morphology of maxillary first molars and
presents nonsurgical root canal treatment of a 28-yr-old male patient’s maxillary first molar
that have 4 roots and 6 canals. During root canal treatment, six canal orifices were determined.
The working lengths were determined with an electronic apex locater and confirmed with ra-
diography.
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OZET Endodontik tedavinin bagariya ulasmas i¢in kék kanal morfolojisi hakkinda tam bir bilgi sa-
hibi olunmas: ¢ok 6nemlidir. Kok kanal sisteminin eksik temizlenmesi, sekillendirilmesi ve doldu-
rulmas: basarisizlikla sonuglanir. Bu tiir olgu sunumlarinda olagandisi anatomiye sahip disler
hakkinda bilgi verilmesi, klinisyenlerin fazladan kok ve kanallarinin farkinda olmalari, boylece kli-
nisyen kaynakl hatalar olmadan disleri basaril bir sekilde tedavi etmelerini saglamaktadir. Bu olgu
sunumunda degisik kok kanal morfolojilerine sahip maksiller birinci biiyiik az1 disleri ile ilgili lite-
ratiir bilgisi verilmekte ve 21 yasinda bir erkek hastanin 4 koklii 6 kanalli maksiller birinci biiyiik
az1 diginin cerrahi olmayan kok kanal tedavisi sunulmaktadir. K6k kanal tedavisi sirasinda 6 kanal
agz1 belirlendi. Caligma uzunlugu elektronik apeks bulucu ile belirlendi ve radyografi ile dogru-
landa.

Anahtar Kelimeler: Azidisi; anatomi; kok kanali tedavisi
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he purpose of root canal treatment is to eliminate microorganisms

by cleaning and shaping root canals, and then filling root canals in all

dimensions. Performing root canal treatment as it should be conduc-
ted requires an in-depth knowledge of the morphology of the root canal
system.

Many previous studies have examined the morphology of maxillary
first molars. Pineda and Kuttler, in 1972, studied maxillary first molars
using X-rays, and found the percentage of one and two canals in mesio-

Turkiye Klinikleri ] Dental Sci 2013;19(3)



MAXILLARY FIRST MOLAR WITH ABERRANT MORPHOLOGY: FOUR ROOTS AND SIX CANALS...

Kiibra YESILDAL YETER et al.

buccal roots to be 39.3% and 60.7%, respectively.
In distobuccal roots, they found two canals in
3.6% of teeth. All palatal roots had a single ca-
nal.!

In 1984, Vertucci reported that 55% of mesio-
buccal roots of maxillary first molars had two ca-
nals. All distobuccal and palatal roots had a single
canal.? Pecora et al. in 1992, examined maxillary
first molars following injection of India ink and
making them translucent. He found 25% of mesio-
buccal roots with two canals and 75% with one ca-
nal 3

In a study of the Turkish population in 1995,
Caliskan et al. examined maxillary first molars with
a clearing procedure and stereomicroscopy at x12
magnification. In this study, a second canal was fo-
und in 65% of mesiobuccal roots and in 7% of pa-
latal roots. In distobuccal roots, the incidence of
one canal was 100%.*

In 2004, a study of maxillary first molars was
performed using a clearing procedure by Sert and
Bayirli in a Turkish population.® They found two
or more canals in mesiobuccal, distobuccal, and pa-
latal roots in 93.5%, 9.5%, and 5.5% of teeth, res-
pectively.

In recent years, studies that have examined ro-
ot canal morphology with cone beam CT (CBCT)
have increased.®?® In 2009, Somma et al. examined
mesiobuccal roots of maxillary first molars and they
found a two canal incidence of 80%.” Baratto-Filho
et al. also examined maxillary first molars using dif-
ferent methods.® They found the most frequent
number of canals was 4, followed by 3 canals, in

both ex vivo and CBCT examination. They found
maxillary molars to have six canals in CBCT exa-
mination in 1.85% of teeth. Only one tooth (0.72%)
showed seven canals in their ex vivo study. In 2010,
Verma and Love examined maxillary first molars
using CBCT and found the 90% of teeth had mul-
tiple mesiobuccal canals.® Analysis of the morpho-
logy of maxillary first molars by Zhang et al. in
2011 using CBCT showed that 52% of mesiobuccal
roots had two canals.® All distobuccal and palatal
roots had only one canal.

The present case report describes a case of a
maxillary first molar that had 4 roots and six canals.
This report may confirm the complex morphology
of maxillary first molars and may increase the awa-
reness of clinicians regarding the complexity of
morphology of maxillary first molars. Few reports
have yet presented four-rooted maxillary first mo-
lars (Table 1).10-14

I CASE REPORT

A 28 yr-old male was referred for endodontic tre-
atment of a maxillary right first molar tooth, with
the chief complaint of a toothache in his right ma-
xilla. Due to deep decay in the maxillary right first
molar tooth, a diagnosis of symptomatic irrever-
sible pulpitis with a normal periapex was made
(Figure 1). In radiographic examination, four ro-
ots were observed (Figure 2). The patient’s medi-
cal history was not contributory. Patient was
informed about endodontic treatment and he sig-
ned informed consent form. The tooth was anaes-
thetized and isolated with a rubber dam and an

TABLE 1: Case reports of maxillary first molars with 4 roots.
Number of  Number of Canal configuration
roots canals MB DB P Author(s) Year
4 roots 4 1MB 1DB 1MP, 1 DP Christie et al.’® 1991
4 roots 4 1MB 1DB 1 MP, 1DP Di Fiore™ 1999
4 roots 4 1MB 1DB 1MP, 1 DP Baratto-Filho et al.” 2002
4 roots 4 1MB 1DB 1 MP, 1 DP Barbizam et al.”® 2004
4 roots 6 3({MB, 1, MP) 2 (DB, 1DP) 1P Adanir't 2007
MB: Mesiobuccal; MP: Mesiopalatal; DB: Distobuccal; DP: Distopalatal; P: Palatal.
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FIGURE 2: Lines indicates the roots.

endodontic access cavity was established. During
root canal treatment, six canal orifices were de-
termined, as follows: a mesiobuccal canal in the
mesiobuccal root, mesial and mesiopalatal canals
in the mesiopalatal root, one in the palatal root,
and two in the distobuccal root (Figure 3). The
working lengths were determined with an apex
locater (Propex, Dentsply Maillefer, Ballaigues,
Switzerland) and confirmed with radiography (Fi-
gure 4). Root canals were initially instrumented
with #10 and then #15 NiTi files. Thereafter, ca-
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nals were prepared chemomechanically with He-
roShaper Niti files, using 5% sodium hypochlori-
te (White Med) as an irrigation solution and a
crown down technique. Canals were medicated
with Ca(OH), (Calcicur, Voco, Cuxhaven, Ger-
many) for one week.

One week later, under rubber dam isolation,
all canals were obturated with AH Plus sealer
(Dentsply, Konstanz, Germany) and laterally con-
densed gutta percha points. After the obturation

FIGURE 3: Occlusal view of canal openings.
(See color figure at http:/dishekimligi.turkiyeklinikleri.com/)

FIGURE 4: Radiograph was taken to determine working length.
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was complete, the tooth was restored with glass-
ionomer cement (GC Corporation, Tokyo, Japan)
before crown restoration. Final radiograph was ta-
ken to evaluate the quality of obturation (Figure
5).

I DISCUSSION

It is crucial that clinical and radiological analysis of
maxillary first molars be performed due to their
complex morphology. Otherwise, incomplete tre-
atment of maxillary first molars, such as undetected
canals, may result in failure.

Case reports related to maxillary molars com-
monly present three-rooted maxillary first molars.
Four-rooted maxillary first molars are less often re-
ported.’”™ In a recent study that used CBCT,
Zhang et al. found that all maxillary first molar spe-
cimens were three-rooted.’ In the present case re-
port, a maxillary first molar with four roots located
as mesiobuccal, mesiopalatal, distobuccal and pala-
tal was presented. Configuration of the canals was
as follows; one canal in the mesiobuccal root, two
canals in mesiopalatal root, two canals in the disto-
buccal root, and one canal in the palatal root. The
second canal in the mesiopalatal root was very dif-
ficult to find and it was integrating into the other
canal in the middle third of the mesiopalatal root.

There are a few studies in the literature that
mention maxillary first molars with distobuccal ro-
ots that have two canals.!">18 In 2004, Sert and Ba-
yirli® examined the morphology of maxillary first
molars by a clearing procedure and they found a
second canal in distobuccal roots in 9.5% of teeth.

FIGURE 5: Post obturation radiograph.

Zhang et al., in 2011, reported a CBCT study that
showed that all distobuccal and palatal roots had a
single canal.’ In the present case, a distobuccal ro-
ot of a maxillary first molar tooth had two canals.

Most authors have tried to reveal the complex
morphology of maxillary first molars by using dif-
ferent methods such as clearing and CBCT. In the
present case, CBCT was not used to examine the
canals because of the radiation dose exposure that
the patient would receive. Clinical examination of
the floor of the pulp chamber and radiographic ex-
amination were performed to examine the morp-
hology of tooth. Before and during treatment,
radiological and clinical examination should be ca-
refully performed to localize extra roots and canals
and to treat the tooth properly.
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