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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-

Maxillary First Molar with
Aberrant Morphology: Four Roots and

Six Canals: Case Report

AABBSSTTRRAACCTT  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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ÖÖZZEETT  Endodontik tedavinin başarıya ulaşması için kök kanal morfolojisi hakkında tam bir bilgi sa-
hibi olunması çok önemlidir. Kök kanal sisteminin eksik temizlenmesi, şekillendirilmesi ve doldu-
rulması başarısızlıkla sonuçlanır. Bu tür olgu sunumlarında olağandışı anatomiye sahip dişler
hakkında bilgi verilmesi, klinisyenlerin fazladan kök ve kanallarının farkında olmaları, böylece kli-
nisyen kaynaklı hatalar olmadan dişleri başarılı bir şekilde tedavi etmelerini sağlamaktadır. Bu olgu
sunumunda değişik kök kanal morfolojilerine sahip maksiller birinci büyük azı dişleri ile ilgili lite-
ratür bilgisi verilmekte ve 21 yaşında bir erkek hastanın 4 köklü 6 kanallı maksiller birinci büyük
azı dişinin cerrahi olmayan kök kanal tedavisi sunulmaktadır. Kök kanal tedavisi sırasında 6 kanal
ağzı belirlendi. Çalışma uzunluğu elektronik apeks bulucu ile belirlendi ve radyografi ile doğru-
landı. 
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buc cal ro ots to be 39.3% and 60.7%, res pec ti vely.
In dis to buc cal ro ots, they fo und two ca nals in
3.6% of te eth. All pa la tal ro ots had a sing le ca -
nal.1

In 1984, Ver tuc ci re por ted that 55% of me si o -
buc cal ro ots of ma xil lary first mo lars had two ca -
nals. All dis to buc cal and pa la tal ro ots had a sing le
ca nal.2 Pe co ra et al. in 1992, exa mi ned ma xil lary
first mo lars fol lo wing in jec ti on of In di a ink and
ma king them trans lu cent. He fo und 25% of me si o -
buc cal ro ots with two ca nals and 75% with one ca -
nal.3

In a study of the Tur kish po pu la ti on in 1995,
Ca lis kan et al. exa mi ned ma xil lary first mo lars with
a cle a ring pro ce du re and ste re o mic ros copy at x12
mag ni fi ca ti on. In this study, a se cond ca nal was fo -
und in 65% of me si o buc cal ro ots and in 7% of pa -
la tal ro ots. In dis to buc cal ro ots, the in ci den ce of
one ca nal was 100%.4

In 2004, a study of ma xil lary first mo lars was
per for med using a cle a ring pro ce du re by Sert and
Ba yir li in a Tur kish po pu la ti on.5 They fo und two
or mo re ca nals in me si o buc cal, dis to buc cal, and pa -
la tal ro ots in 93.5%, 9.5%, and 5.5% of te eth, res -
pec ti vely.

In re cent ye ars, stu di es that ha ve exa mi ned ro -
ot ca nal morp ho logy with co ne be am CT (CBCT)
ha ve in cre a sed.6-9 In 2009, Som ma et al. exa mi ned
me si o buc cal ro ots of ma xil lary first mo lars and they
fo und a two ca nal in ci den ce of 80%.7 Ba rat to-Fil ho
et al. al so exa mi ned ma xil lary first mo lars using dif-
fe rent met hods.6 They fo und the most fre qu ent
num ber of ca nals was 4, fol lo wed by 3 ca nals, in

both ex vi vo and CBCT exa mi na ti on. They fo und
ma xil lary mo lars to ha ve six ca nals in CBCT exa -
mi na ti on in 1.85% of te eth. Only one to oth (0.72%)
sho wed se ven ca nals in the ir ex vi vo study. In 2010,
Ver ma and Lo ve exa mi ned ma xil lary first mo lars
using CBCT and fo und the 90% of te eth had mul-
tip le me si o buc cal ca nals.8 Analy sis of the morp ho -
logy of ma xil lary first mo lars by Zhang et al. in
2011 using CBCT sho wed that 52% of me si o buc cal
ro ots had two ca nals.9 All dis to buc cal and pa la tal
ro ots had only one ca nal.

The pre sent ca se re port des cri bes a ca se of a
ma xil lary first mo lar that had 4 ro ots and six ca nals.
This re port may con firm the comp lex morp ho logy
of ma xil lary first mo lars and may in cre a se the awa -
re ness of cli ni ci ans re gar ding the comp le xity of
morp ho logy of ma xil lary first mo lars. Few re ports
ha ve yet pre sen ted fo ur-ro o ted ma xil lary first mo-
lars (Tab le 1).10-14

CA SE RE PORT

A 28 yr-old ma le was re fer red for en do don tic tre -
at ment of a ma xil lary right first mo lar to oth, with
the chi ef comp la int of a to ot hac he in his right ma -
xil la. Du e to de ep de cay in the ma xil lary right first
mo lar to oth, a di ag no sis of sympto ma tic ir re ver -
sib le pul pi tis with a nor mal pe ri a pex was ma de
(Fi gu re 1). In ra di og rap hic exa mi na ti on, fo ur ro -
ots we re ob ser ved (Fi gu re 2). The pa ti ent’s me di -
cal his tory was not con tri bu tory. Pa ti ent was
in for med abo ut en do don tic tre at ment and he sig -
ned in for med con sent form. The to oth was ana es-
t he ti zed and iso la ted with a rub ber dam and an

Number of Number of Canal configuration

roots canals MB DB P Author(s) Year

4 roots 4 1 MB 1 DB 1 MP, 1 DP Christie et al.10 1991

4 roots 4 1 MB 1 DB 1 MP, 1 DP Di Fiore14 1999

4 roots 4 1 MB 1 DB 1 MP, 1 DP Baratto-Filho et al.12 2002

4 roots 4 1 MB 1 DB 1 MP, 1 DP Barbizam et al.13 2004

4 roots 6 3 ( MB, 1, MP) 2 (DB, 1 DP) 1 P Adanir11 2007

TABLE 1: Case reports of maxillary first molars with 4 roots.

MB: Mesiobuccal; MP: Mesiopalatal; DB: Distobuccal; DP: Distopalatal; P: Palatal.
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en do don tic ac cess ca vity was es tab lis hed. Du ring
ro ot ca nal tre at ment, six ca nal ori fi ces we re de-
ter mi ned, as fol lows: a me si o buc cal ca nal in the
me si o buc cal ro ot, me si al and me si o pa la tal ca nals
in the me si o pa la tal ro ot, one in the pa la tal ro ot,
and two in the dis to buc cal ro ot (Fi gu re 3). The
wor king lengths we re de ter mi ned with an apex
lo ca ter (Pro pex, Dentsply Ma il le fer, Bal la i gu es,
Swit zer land) and con fir med with ra di og raphy (Fi -
gu re 4). Ro ot ca nals we re ini ti ally ins tru men ted
with #10 and then #15 Ni Ti fi les. The re af ter, ca -

nals we re pre pa red che mo mec ha ni cally with He -
roS ha per Ni ti fi les, using 5% so di um hypoch lo ri -
te (Whi te Med) as an ir ri ga ti on so lu ti on and a
crown down tech ni qu e. Ca nals we re me di ca ted
with Ca(OH)2 (Cal ci cur, Vo co, Cux ha ven, Ger-
many) for one we ek.

One we ek la ter, un der rub ber dam iso la ti on,
all ca nals we re ob tu ra ted with AH Plus se a ler
(Dentsply, Kons tanz, Ger many) and la te rally con-
den sed gut ta perc ha po ints. Af ter the ob tu ra ti on

FIGURE 1: Preoperative radiograph of right maxillary first molar.

FIGURE 2: Lines indicates the roots. 

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 comp le te, the to oth was res to red with glass-
io no mer ce ment (GC Cor po ra ti on, Tok yo, Ja pan)
be fo re crown res to ra ti on. Fi nal ra di og raph was ta -
ken to eva lu a te the qu a lity of ob tu ra ti on (Fi gu re
5).

DIS CUS SI ON

It is cru ci al that cli ni cal and ra di o lo gi cal analy sis of
ma xil lary first mo lars be per for med du e to the ir
comp lex morp ho logy. Ot her wi se, in comp le te tre -
at ment of ma xil lary first mo lars, such as un de tec ted
ca nals, may re sult in fa i lu re.

Ca se re ports re la ted to ma xil lary mo lars com-
monly pre sent thre e-ro o ted ma xil lary first mo lars.
Fo ur-ro o ted ma xil lary first mo lars are less of ten re-
por ted.10-14 In a re cent study that used CBCT,
Zhang et al. fo und that all ma xil lary first mo lar spe -
ci mens we re thre e-ro o ted.9 In the pre sent ca se re-
port, a ma xil lary first mo lar with fo ur ro ots lo ca ted
as me si o buc cal, me si o pa la tal, dis to buc cal and pa la -
tal was pre sen ted. Con fi gu ra ti on of the ca nals was
as fol lows; one ca nal in the me si o buc cal ro ot, two
ca nals in me si o pa la tal ro ot, two ca nals in the dis to-
buc cal ro ot, and one ca nal in the pa la tal ro ot. The
se cond ca nal in the me si o pa la tal ro ot was very dif-
fi cult to find and it was in teg ra ting in to the ot her
ca nal in the midd le third of the me si o pa la tal ro ot.

The re are a few stu di es in the li te ra tu re that
men ti on ma xil lary first mo lars with dis to buc cal ro -
ots that ha ve two ca nals.11,15-18 In 2004, Sert and Ba -
yir li5 exa mi ned the morp ho logy of ma xil lary first
mo lars by a cle a ring pro ce du re and they fo und a
se cond ca nal in dis to buc cal ro ots in 9.5% of te eth.

Zhang et al., in 2011, re por ted a CBCT study that
sho wed that all dis to buc cal and pa la tal ro ots had a
sing le ca nal.9 In the pre sent ca se, a dis to buc cal ro -
ot of a ma xil lary first mo lar to oth had two ca nals.

Most aut hors ha ve tri ed to re ve al the comp lex
morp ho logy of ma xil lary first mo lars by using dif-
fe rent met hods such as cle a ring and CBCT. In the
pre sent ca se, CBCT was not used to exa mi ne the
ca nals be ca u se of the ra di a ti on do se ex po su re that
the pa ti ent wo uld re ce i ve. Cli ni cal exa mi na ti on of
the flo or of the pulp cham ber and ra di og rap hic ex-
a mi na ti on we re per for med to exa mi ne the morp -
ho logy of to oth. Be fo re and du ring tre at ment,
ra di o lo gi cal and cli ni cal exa mi na ti on sho uld be ca -
re fully per for med to lo ca li ze ex tra ro ots and ca nals
and to tre at the to oth pro perly.

FIGURE 5: Post obturation radiograph.
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