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# Abstract

Background: The root canal morphology of teeth is often extremely complex. Of particular interest
is the complexity of mesiobuccal root of maxillary first molar.

Objective: The purpose of this study was to evaluate the root canal configuration of maxillary first
permanent molar in a part of population of Qazvin.

Methods: In this descriptive-analytic study, 114 extracted maxillary first permanent molar were
collected from different dental clinics in Qazvin. The crowns of all specimens were sectioned from
the CEJ. The teeth with depressions on their mesiobuccal roots and with two separate orifices and
two apical foramens were selected. On these specimens, the length of mesiobuccal roots in buccal
and palatal aspects, the length of mesiobuccal and mesiopalatal canals, and the maximum
mesiodistal width (in three parts: midroot, 1 millimeter apical and coronal to the midroot) of buccal
and palatal aspects of mesiobuccal root were measured using a micrometer. Indian ink was injected
into the pulp system of all mesiobuccal roots. The specimens were rendered clear by
demineralization, dehydration, and immersion in methyl salicylate. The evaluation of root canal
system was based on Vertucci's classification. Data were analyzed using SPSS version 12 and T
test.

Findings: The mean length of mesiobuccal roots in buccal and palatal aspects and the mean length
of mesiobuccal and mesiopalatal canals were 14.30, 13.34, 14.84, and 14.09, respectively.
Statistically, there was a significant difference in length between the buccal and palatal aspects
(p<0.000). Also, the mean mesiodistal width of midroot, 1 millimeter apical and coronal to the
midroot, in buccal and palatal aspects of mesiobuccal root were 3.09, 3, 3.26, 2.24, 2.11, and 2.31
millimeters, respectively. Similarly, a statistically significant difference in width between the buccal
and palatal aspects was found, (p<0.000).

Based on Vertucci’s classification, the mesiobuccal root canal anatomical system consisted of
21.9% as type I, 58.8% type II, 0.8% type III, 21% type IV, 2.6% type V, and 2.6% type VI.
Conclusion: Based on data found in our study, a considerable variety of root canal configurations
were found in mesiobuccal root of maxillary first molars. The mesiobuccal root often contains a
double root canal system.

Keywords: Root Canal Anatomy, Mesiobuccal Root, Maxillary First Molar

Corresponding Address: Department of Endodontics, Dental School, Qazvin University of Medical Sciences, Shahid
Bahonar Blvd., Qazvin, Iran

Email: adel mamak@yahoo.com

Tel: +98 281 3353061

Received: 200/05/10

Accepted: 2009/09/16



WM b dOF (53 )Y o5l cons o Sl e 5 (S psle oKl pole alona v

2938 R 31 Faror Vb S (souls Jgl Jgo JB gz 50 dly ) (P pald (o) 2

HE 5 050 0y0b 4 * Jale Salo 385

CR9P Sdy pole ol&iily (Sl 0aSisly LuSag il 09,8 kil ¥
Cn938 (S pole olKutly (Sibpy s (]S> awsy asgal Lsls ¥¥

Email: adel_mamak@yahoo.com — ¥¥ov-£)-¥ il « uSuogl st o Sl 038uiily ¢ Sy pole slKuild (g8 1ase yo ol
AISIND = Gy 7o, MV bl ol

BASS
Jol Joe JBlgrse ads) & bgpe (20l sbaggs (npdle (S ol osomy o el lais ady) JUIS s (bl JS5 20003
sVl K6

a5 ol e e J) o 3> Y S5 ol g lge JSlugsso a0 655 s ot &y adllao 1BAB

JS 2l was d)?ié"‘? 2058 e (Sl eolsile ) YL S8 s Jgl Jao ldIVF ¢ alate adllas oyl ) :Lhu:@) 9 b',c
elsesl axily LSl s 93 5 JUB S5 00 93 olped 4y a5 355 JLgy 30 dilyy j0 a5 ool g alad (CEJ) Gsb 4l jl ladiges
oo Sy iy Tag s i 3) Jendgese b 55 5 g 4 Jsb (J5Vsejo 5 Jlgeze JUIS Job Latiges ol 5 55
s 515 4 150 jag s A3 (S o3 JSlspio aisy JEVU 5 JSb i 53 (4 Lasg 135 (2 sioclee Ko 5 5 IS
)] s Glas S Ml ite 55 (gjloyg dbsé 5 (g5l (sl sl yined Lags rdiged 5 325 aiges plod JSbsyse ads, ol
S Judos 5 )bl el b lamosls . plosl (VETTUCCT) (295 y5 (s disbs (wliol  duiny JUIS poeansas

VHIAY AYITE I 5 g J5Vgie 5 JSlssie JBS s oSl 5 VL 5 L itk 5 JSlssie ad) Jsb Silie laaidly
sy by 53 Jludgeio o xSilbe (De01) 351 JSb sk 51 5 obisS (s laisine ssb & VY (i o 251 sta o VF/0
NIVE JUVL ise 53 g YIVE 5 ¥ Y-8 i a JBhsajo adsy JSL i po ady by I 52l o be o5 5 IS0 e (e G
S [P/ 1) 390 JVY i 3] yinS (sloisine sob 4 s s a3 ad) JSb i S Sk g yiake YTV 5 TN
oz &5 YV s g5 <IN i53 g5 00 INL « S g5 YVIAL JShgujo ads) 5> (25iyg sy altb (bl ady) JU s (x5

Do b £ VIS o s g9 YIS

Jlsese atay o)l (Vb £55 Y SE gl Jgo JBL g0 aey )3 4y JUI s (2523 513 Lo cadla (] glis il 206 o Aot
g o o1 SISl g Sy o8 JUIS 95 ]

YU S5 ) Jse epgs JSgsso JUIS iy, JUIS (oms i kLo sb031gulS

tdoddo

Aoy oleyd slacun s 3)les 5l (ool olass g 3,
50 sl )55 o) JSigs o didyy ) bogsyo
JUE ogilT dipej 53 (odinio cloanllas 5S
@l 4 oad plsl YL S8 gl oo JBLgijo aita
Slesly lis Ty ped JWS g e JUK goui jl (Solaie
g asllae gy 4 byoye g o Oglis cpl e
S i g 3lyeay e Jlio el il ool lis
P LY sl slajdse 3 pgd JWShagrjo JU 3929

5 0l (ogl) (i 3 Ls | JolS a T
Oleyd Calbgo Cp (9= by Yy adey JU
@icyy ooy Cudbge pas b5 j (S Vel ad,
I eld pas cplop ok g pasuls 3 oladl I
M ol Ly ogil]

Cal sl oogl 5 ez YU S5 sl Yoo
5 JSLgiad (JSlgjo adny a 3)lg0 51 55 &5
1y oobl 55 cniin JSLgze aduy 2l JUYL



\Al

OSas 5 ol 6Sale 185/ Jgo JBligso aidyy (0 )

)l J_:IB «_{9_> 65)_‘> o li s )‘ O D9 «_:L_.»‘)J‘)
2l b oSy Suag pl S L Jl Eygu
«59.»[.: Mwnbwwd»b‘);b‘yl)a \F
s |y 25 ase e Sl g L
Gl ply 03,5 Cl g adi) (U gaw b Sl
Jrb o gl JUIS ) b s pgs S5 L
SoS da Cliwlply Sloss waw L b Ses
9§35 03l e Juo /o) o b Jlioud giwi
3lawdlad by, 5l adyy JUB agll ()
SO e d Ladses JS cpslaie cpl 4.0 oolal
WAS s g 18 1B ol Ol b pj el
St lgn Sl b JS g 50 adyy slaJUST J51 uges
Sy jl o3liwl L (olodl —Pelikan) ccuin yags 4
315 & JUS 5o 32, 5 XY 55 i b (g
Ep ) a5 45 (5ygb & 125 35 a JUIS |y JUIS
s e il 2 s ) U] (slaglyge b
Ll WS g0ls b JU L JUI 5 Ve o )lews C-polit
S9) S (b 1y JUB prwe (095 4 ppge U ad e 1>
aui gl i SS Ll )8 maw 8L aes
ol 9 )',,J(Qui—merck) o yd Vo S il 4
033 gty S5 gl 00l b o lawgi didy S )
Do Bl 8Lol e b
Celuw V¥ 090 amlSiandSsy caa b lid g
361 slod 3 (ol merck) s yd Vo K pisal y
JB g Sal p baolus a8 opl 5l e 505 o3l )8
I8 ol ol o el K o a4 wins Gllas]
Che bdiges dsye cpl jl de OAS Al ¢ 8,5
V) aoyd Vv g (CelwY) aopd A (celw Y)as)
ool 3 (el ) JsS Jsle 2 Cales 5 (el
ol LSS Joloxe J lntisas 52,5 g 51 o 50
P celo FA o a4 Sl LS gledlas oy

930 /Y L5 0V aisll cLad ke
®) 163,583 do > VI 5 VNS el (slaasllian

P VLSS gl Jase 3 p9> JUSlgje JUB g9
590 sl yai S 13 9 Ao D AVY 958 40 (glaalllas
B sl o0 S5 2oy AV/Y I VE/E

s 3> @l o9l (259 s sl olaly
VAN S5 3 YU gl o JUSlgaje atay JUI
E95 3oy YOIV 155g] 15 g suoyd ¥ 1S el )3 oy
5 oy ¥/ AS 5 10 9 2o AVY (pg3d 0 g
O3 50 99 3o YF/Y Wbl 13 9 ao)d YOIV (pl5 5o
(00AP) ol o U935 Lo p> YO

o byye diej cpl > bradlas 5148l 4y jlas
Jols Lo dinols 3 l8)) ol g sl youS pylos e
o9l g5 (s i b adllas ol s oress
3 e YL SE oy gl Jse JBLgje asta
5 plosl (938 yeud

g, 9 dlge ¥
S8 o> Jgl oo 5 W abaiie alllas ) o
o9l g (283 RS Sl sleolSileys YL
A xdad (CEJ) b anb jl ladsges JS g 505
G lS g Jolowe )0 Celw Y Cso 4 lanl o ylid
g ddosy paw slacdl b a8 )S )18 0oy YO e
aingy a8 laglios wed Jos La Bl Jsh
ISl gy 53 5 JUIS JSte 59 pei5 355 JSluso
Ohu pd ddoyy Job bdiges cpl pd wad e il
5 J6Lgaze JUI Jsbo (JBlg5e adyy JEVL 5 JBL
s e 3) Jlsdsezo b 5555 5 J6Vlgaso
reie So g S IS e e So sy Loy
SV 5 JUS s 55 (adey) Loy L 5l 52
T i) SS Ly aiblin jo b an JLsbsjo ad,
o see [0V e8> L (o=l5 -Guanglu) Jliows
olaiwl Ly JUK Jobo cpusd 0956 .05 (6350 l]
(5Lall = VDW) Ve Ly A oyl C-pilot |6 5|



WM b dOF (53 )Y o5l cons o Sl e 5 (S psle oKl pole alona VY

g55 lge 2o VR o JSlssse ayy JUIS ol
2w E95 Ao pd /A 439> £55 Moy B /A 3 S
Lo pVIE ) 5 gy g5 o3 YIF 2 oz g5 20> T
g b g9 350
B bl (oo #Y) JSbasje ads, Yy
35V olez g5 bady cnl jl2)50 ¥ &5 05 odnlie

o=l pled g (29559 D £95 2)90 St g 90 £
il 5 adyy Sl 'l 4l babls))

HS S Aol g Coun

S8 Jol Jogo sla s o p AF/Y Lol adlles o
o 5l Al ) duw Eomd liee B e didyy dw YU
& 6Bl g 0,1 bl > 0 plol (sladslllas 45 15ore
sty BB gles a5 35 1o )d A/ 5 AY N ee S
OHW)JJ)‘JJ JENRLRN

5 Sl i Jy b eSilie il alis 3
L WYY g WY sy o JWSbgje adyy JUYL
g ptois s <[5V JBlas) el be +/25 Jsbo o5
JUS b xSk zen 33 (e VoY 5512
Ve g VFIAY sy as JUsYlgse 9 JLSLgss0
JOA JEs) pto Lo +VD s b G L o Lo
LBl e 59y 9 (yacee A Sl g o e
UYL Gise ) JBLgje ) JUL il iso
JoSbgza JUIS Jy b 385 s Sl5sn 353
b onlpbis ile alse JSio L1, (JEYLg: 5o) pod
ps> JUSlgeze JUI gjlusorlal 5 (g ,Sojlusl plSin
Jol JBS g 50 JUI 4 s 1) JUIS" ol (139 y50ligS
oLl 51 L5 aly 1,8 Jasaca (e duor /A b 2/ 39a5)
(over instrumation) JLSl #lyg 5l 51,8 (5l
b Rl Gloys Culdge (uild g 295 Cailes

18 0155 5 xSk (e D] 3 alas
) s piake e o0Vl 5 JSL s
g sto sl +/AD Loy La3 )5 eyto e +/AD Loy Las
33t in s 1A Lo 15 3] IS0 e S

o3> I3 (oWl — merck) oMudlo o Jolxo
AW

e 5 Ky 1y 355 55 b ol 51 Sy
Thoe pf iy (o508 SSp I S5 g Ay loyd
ol 1) JUSgie i, JUI ol 0505 omlite
(Anastomosis) b bls)l s34 o (2979 (sl

9 000 ekl paw b (5 (gylel g0l b Laodls
LA s g 4355 SPSSy) 158l oy SeSTL

HEPVE P

AF/V) oo VoA YL S8 asld Joo ol VY
O ¥ s ab s v jlad sy daw (o
OO Y g JUYL o J8bgs diny) (Ao,oV/a)
odpm o2 4o JUVL 5 JUL 5250 ady) (10,0)/Y)
g

ddyy pdaw jd Jsb 2 (duo > VAFY) s YV o
ad) > ISl Elge 9 9 JUI oo 93 (oo
Job i) Jobo (Sle o oy 3929 S8l jo
A ) adgy by ks > (Jldgje p 18 (U
25 by bt 5 Sl e S (S5
Ol JSlgejo iy SYLy 5 JSL slaise
) o Jpi) (D 3) s sy (s

UL gl s dlal 9 (JUE Job (e - Jou>
(o oo o ) JBgs 30 auiyy JUYL o

P kb An
%M>xf )Lﬁ ' Jbasd930 U U
Sodee So | Jlpdgie | e S | e
JrIS) | hegks | sl N
by b lawg b | oSy
Y/ Y/-a Y/vS VFIAY | VF/Y- ‘_A[ﬂ;
YN YIvE YN | Ve | e | ey

JUS 265 J8Lgsse adtuy 53 (10> YE/A) la5s AD

9509 iaids bl j il pgy JS g 50




\Ax

OSas 5 ol 6Sale 185/ Jgo JBligso aidyy (0 )

3 g bl sye j9egiwl] )lge Lo y> YA/D 48 )5
e o Lablsyl ST ol adlas lie ddlhe 53

M50 e o

SIRE Y LS SRRV v:E S
cde 1lg o Alace ol 45w ol M5 oy
Ladadllas plw U bls) opl gond o ok s
sl

aidyy JUI s agill adllas oyl )3 (S yobo &,
9 bl (VL 95 YL S8 gl Jgo JBlgs o a5
Dy JUI g gl el JBLgs 5o adi s

181 ok

2 95 (Sdyy pole oSl dagh s
S8 szl aabLl ool ladia el
D950

:&‘ ok
1. Weine FS. The C-shaped mandibular
second molar: incidenece and other
consideration. Members of the Arizona
Endodontic Association. J Endod 1998 May;
24(5): 372-5
2. Torabinejad M, Walton RE. Endodontic
principles and practice. 4" ed. China:
Saunders; 2009. 216-21
3. Cohen S, Hargreaves KH. Pathways of the
pulp. 9" ed. Canada: Mosby; 2006. 150-205
4. Ingle JI, Bakland LK, Baumgartmer JC.
Endodontics. 6™ ed. Hamilton: Ontario. BC
Decker Inc; 2008. 151-6

5. Imura N, Hata GI, Toda T, et al. Two
canals in mesiobuccal roots of maxillary
molars. Int Endod J 1998 Nov; 31(6): 410- 4

6. Pineda F, Kuttler Y. Mesiodistal and

buccolingual roentgenographic investigation
of 7275 root canals. Oral Surg Oral Med Oral
pathol 1972 Jan; 33(1): 101-10

SLUYL i 53 0)lsen JLSha jo i) ol b
i Sy sl 53 3 IS i ) Sk
Aol di sl e JBVL )b (A5u g9y JBL kb
cdlb gy JLSlgse JLK (gilmesl ol pl Sin
b JUSL pide 4 cans i3 cnl > ada) slao g
s sy (s S0 g I 6t 5 o
395 355 )l (S35 g pogad

aiy  Ladsses jlaop YF/A ,obs 5 iss )
JUE goed aiils pg> JSbgase JUIS 295 JBLg 5o
» gloadlas YL 6 gl Joo )5 p> JBLsse
FA 5li 0 o d A i 0 o VY S
Lo b &S cal 0ads ,SD 2o d VYV )] 15 g oy
13 gae ol TS s lan ol gaino
L Loyl 5 LS ol oSS 15 0 plogl slaadllins
Gz 3 0y ol ol sl adllas b
g9 dd Lol (958 )3 4 e 5 g dllae
o Sas 4 1 ) oy WY pe> JBligsse JUIS
A Nlg o puols dsdlllas b dolllas () 2ol cogles ol
W 5l adllas s, 5 cogles cle

J8lgzse )y 5 JUK ol cogill ol aslllas 5o
(2979 s 4l bl 1) YL S8 gl Joe
plos! slad s gl b aS (1o )d 0+/A) 54s 95 £
Sy ablas adllas cpiman g (nlf 4 Aol 53 00
o iyllao (Ao )d OAY) pgi—B8 10 LS o
ool clmadllas 5 JU ol Logslil 2715 1y
Ml 039 (29529 oz £ 03] 5 HLE 3 o3
2 @150 gl d baye Llgi o gl o dlay oyl
5l adllae 3)50 Casmes

JUSlgje adig) )3 (30 bLs) j5b addllas )
ALE 5 gladlas (5 45 0 ssalie bdiges Lo yd £/
T ol 039y ao ) FIY 1SSl )3 5 aoys V8
@B b o) joagiall 350 )5 polo adllas (sloazil,
Slyie &5 Cully b cald hlSen 5 Se
Masl (age 3ol gy alis e &



WM b dOF (53 )Y o5l cons o Sl e 5 (S psle oKl pole alona %3

7. Chopra P, Bal CS. Study of root canals and
their configuration in buccal roots of
maxillary first permanent molar. Indian J
Dent Res 1989 Jan-Mar; 1(1): 3-14

8. Abdollahvand R. Frequency and
morphology of second mesiobuccal canals in
maxillary first molars. Doctorate thesis.
Dental School. Qazvin University of Medical
Sciences 1997; No. 14 [In Persian]

9. Sempira HN, Hartwell GR. Frequency of
second mesiobuccal canals in maxillary
molars as determined by use of an operating
microscope: a clinical study. J Endod 2000
Nov; 26(11): 673-4

10. Alavi AM, Opasanon A, Ng YL,
Gulabivala K. Root and canal morphology of
Thai maxillary molars. Int Endod J 2002
May; 35(5): 478-85

11. Yoshioka T, Kikuchi I, Fukumoto Y, et al.
Detection of the second mesiobuccal canal in

mesiobuccal roots of maxillary molar teeth ex
vivo. Int Endod J 2005 Feb; 38(2): 124-8

12. Smadi L, Khraisat A. Root canal
morphology of the mesiobuccal root in
maxillary first molars of a Jordanian
population. Gen Dent 2006 Nov-Dec; 54(6):
413-6

13. Rwenyonyi CM, Kutesa AM, Muwasi
LM, Buwembo W. Root and canal
morphology of maxillary first and second
permanent  molar teeth in a Ugandan
population. Int Endod J 2007 Sep; 40(9): 679-
83

14. Vertucci FJ. Root canal anatomy of the
human permanent teeth. Oral Surg Oarl Med
Oral Pathol 1984 Nov; 58(5): 589-99

15. Caliskan MK, Pehlivan Y, Sepetcioglu F,
et al. Root canal morohology of human
permanent teeth in a Turkish populatin. J
Endod 1995 Apr; 21(4): 200-4



