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Background and Aims: To be successful in root canal therapy, the dentists must be aware of the
possible variation in the root canal and should know not only the natural anatomy of the pulp, but

also a variety of possible morphologies. Frst of all, the dentists should be familiar with the possible

anatomy of the root canal and then with the extraction of organic tissue from pulp chamber and root
canal, increasing the chances of treatment success. Therefore, in this study, we decided to investigate
the internal anatomy of root canals in the maxillary permanent molar teeth in Khoy city.

Materials and Methods: In this in vitro study, 100 extracted human molars in Khoy city in West
Azerbaijan province were collected. In all teeth, the access cavities were prepared, then they were
decalcified and colored with India ink and evaluated by clearing technique. Data were collected
based on Vertucci's classification which entered into SPSS23 software. The descriptive statistics in
the form of numbers and percentages in tables and graphs were used to analyze the data.

Results: The most common type observed in the mesiobuccal root of the first molars was type IV
by 44%, in distobuccal root was type I by 92%, and in palatal root was type I by 94%. Also, in the
mesiobuccal root of the second molars, the most common type was type I by 70%, in distobuccal
root was type I by 94%, and in palatal root was type I by 96%.

Conclusion: The mesiobuccal root of the first molar had the most variation in the internal anatomy.
Also, the most common type of Vertucci in the mesiobuccal root of first molar was type IV and in
the other roots of the first and second molar teeth was type 1.

Keywords: Internal anatomy, Maxillary molar, Root canal morphology

Cite this article as: Yaghooti Khorasani MM, Shah-hosseinloo E. An in vitro study on root canal anatomy in maxillary permanent molars using clearing

technique. J Dent Med-TUMS. 2024;37:4

Copyright © 2024 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.

@0

@ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license
(https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.

1


https://journals.tums.ac.ir/jdm/article-1-6254-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-28 |

gy Al

(VF-Y a3 oF allde &V 0)50) s Sz pole olKuisly (S35l aloro

S8 0315 Jao g laid 45 Ay, BJUL J&Is 0gill 59y w0 2Buisle;l axtliae
Gl Bls ST 51 el L YL

Y gl 8L5 Jaslow] ) Sl ys 553l e Soso

ol lorind (o lorindy (K5 pole olStily (S35 0aStils ¢ uSiiagl B0l 05,5 sLeils -
Sl oy (o lorindy (S5 pole olSitily (K pa0s eaStils (K5 iluis Y

Al ileWb]

DS

i g4
ohngf dlio

adls al8T ayy JUIS Jlais g5i5 31 a0l (b33 ety JUIS (loyd 3 e (ol 5B g dino
bl o 5l 5 cplpl dlid b g 1y Jlois) s gl 4l b o osill s & 5 23l

VTN ] sy
VEYLYY
VYT Ll

U Il 3 35350 Sl glasl JolS (905 ) b g 390 LsT i iy, JUIS  Jazs] agill JISCI
S50 ol Ly B et o addlan ol )3 103 YU Ty oloyd g (uilis adyy JUIS AL

w2l g5 oyl ;0 YL S8 a3l Jao sl jd addy;y sla JUI
Comaz S VL CSE Lol Jgo b oS i 306 Yo+ 3laws L alKitlojl adllas oyl )3 2 ony 92 (9

Y YW XVOWEPS,
L
048 « ’.«Su.q""‘bj.ﬁ‘ L;u:)’c'l 09;
‘ol;n;m.é) u_i‘uf ro9ls ol Kiily ‘u_iﬁ)',.,.il_\}:

Ol (oylovd

(Email: m.yaghooti@yahoo.com)

CprelSinnlSs oyin a5l G ol A (gl ger 2 el Gl > B b Sl
bl g ad gl ger oMbl S B yp 250 sin g b (il S5y 5 sl Blad
Sypar o bl 5l aleMbl oo ¢ 4555 (clp g 43,5 SPSS23 1581 643 3,1y Vertuce sun 4id
W05 oolatwl Jlged g Jod 3 Ao yd g oluss

adny ;0 SFF e 4 TV coli YU sl Joo JBlgsse ddyy y3 o oamlie JS05 oy (DAL
JSlgese ada) 33 Geizmon 392 7Y (s 0 Tl JUWL @) 3 5 TAY gl a0 T coli JSbgins
e 4T ol JBYL ado;y 1 9 Z8F oo 40 1 ol J8hgtund diiny jd V- olise a1 ol o> Jgo
.)93 Z\f’

Ornls Gpoen g 31 el 95yt S Jsl Jge s JBbsise ay) 35 g5 Al
p9d 5 Jol Joo slaluis sladiyy 4y )3 o IV ol Jol Joo s Jbgsje auty; o Vertucei ol

adyy JUS (5599890 VL S8 Jse (I3 ol L0l S



https://journals.tums.ac.ir/jdm/article-1-6254-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-28 |

shigess ohs Jeslowl 5 ol gl (510 doxs

e yd Ay o U I gl 69y p 2Eiulojl adllae

350 B b g 39 sl s aty, JUIS lezs) ogill JIS

ol ady) JU Gy g (26 Gl ) dg2 g0 SO gLl S
{YA) 32 YL 1y plops s

P ok DR Aoy JUIS (5599890 5| (2T 05 S aoplix

b motd ol 2yl aalllae 3 cpl plis 3l Saiagail loy iy

S8 ol Joo slayld )3 adyy laJUS 315 cogill (o) 0 4

w20y Gl Cumes G (g93 oy Slusl Cuzen o YU

W Y9
Voo oy 2 oS Wil o Bl adlhs G il adlas

sl om0+ el 45 15 o] (3) YU <S5 i Jga iio
Sladises Wdg YU S8 5 ped Joo lis B 5 YL S8 o3
oS JL53gs yp WSkt e 4y 48 390 ol 5 o (6ol zex
il b g (55 0 ((Shwg e gt ol aglid g 0l
P Jole 33 ()Ad 000 il ans i idgs pband 5 (S
Ay 4 0w Sl 2 (s g 205 0303 1,8 S 5glgn 523
403)5 b bl I gd @58 by ) oxilagdly JLiog p SU
30l U 155 JolS’ (608 5 Consh ] (g 505 g ys ngl55 5
55 4y (g yiod 0y ¥ o)lad aloll i) 9 )9uid (153 e
S el 15l polaie 4 s sl sl 26 (g9, 5 kil
dilizea oo )3 VS Jleis] (1 dgtes 5 JUI Lagill 4
oole] (gl (V) 25 VLS 3y (Slelomsy 655 gad (yinla]
(5 g 59y 5y SR 2 il 2l LS ekt 4 0D
@ ZBIYD s Syl g Jolome 53 (31 s 9 Bl imen
Jalbs Byl (3905 0p0g b )l G g, o g 0> )5 atie ¥ e
1> g g 08t a3 b po ol b 3 S o9e Jgle
959 Camd Ol )3 Caclos S ko &y 53 s (V) 13,5 2,15
g a8, 18 Bl Y 0 S8 a (0,8 Sid w9 A 00l
00,5 8Ll o)l 4 gumnlSetnndSs Caps 70 i dwl Jolxe
LS el VY o g waile (Bb Jolowo 53 j5) 0 e & slag s
oy 39 13,5 i St ply o8> Gl 3 45 23255 gl
28,8 093 4y Y s bl i Gde 4y (g guidaml deldl

ol o a0 Lo il 350 45T Wl e Cuwd I 1) 055 et lu g

dodko

ooy & Gl (Sl ple I dadls S gul
3 2BT(V) 23,000 > b S595L 5 S5l «sSshge
S )l ol i Sadgnil slagleys y3 s 3D egil]
&S Wb o b ogll 5l BT calis (oloyd cudibge pas Jle ||
Soypa> 9o ol b g pasd 3 Slaladl jop cage
UK S 05 loyd s s Gl (S 0l yloyy JUI
oy loyd 9l el adls 1y )] 5 by a8l cde ay ol (e
ol 3l s (yleyd Cudbgo pas Y Cpo 3l s (peegd (V) 235

Al sl LSOl b ady, JUI ggite (ol o b b 5 loyo
Lasls ls cosl (Sao UK 5 cunl oy iy JUB piw
Sa395] gl yloyd Cudgn (V) Bbgre b 4y 0)lsd b L9 pasads
Ot Pl Jole 93 glee ol > )l (S (o384 Jelge 4
6553 5 JUB JSlages gl oalol ol 51 (S ety o o
s (25 dgue oo 3l ecs98 5 pSome oo S 35l e &
5 Bres L 4 (S 263 drgh 4y Jolos oyl il ady, JUK
{F) 35 colan 3,50 o153 1315 (s5lghyze 51 B 25T

2OOF Jlo 4 gl g5glsdyge 5 ol (o 42506
ool a8 Wlools olis (LB Cladllae oyls syl limen § 33,5 o
(0) 5L 5550 sl (505 05 cilisie 3blic 3 L

oSl (5wl ol by dles I alise gl
Sidehrse crp Sl BJLE (3,5 S 5 il Blas (A5 3),
99y by cpl ol 0,05 393 ol loj] Lauee 3 b lass JUIS
IS i g L oyan (g du jls e isles cde &y (gl Clad
YL ol 5 U e bl ssalie oSl 5 JUT L
(0F) 28bise 51555

b S jolais cadyy JUK oloys jd cudbge (gl (S b 4
e ool s & 5 2l <ty alST ady, JUS Jlaisl g5
bl jaseis (V) calis ub 5o 1) Jlas! alypuss glgl asly L
lagley > cansls Jlool oy (31 ol 5 (55515890 )5

4 a0l el J8 celpls epe b b s U ) Sl


https://journals.tums.ac.ir/jdm/article-1-6254-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-28 |

g dlio

(VF-Y b3 oF dllie &Y 0)90) s Sz pale olKuisly (Sl aloro

@355 gly b50d 3T g wryp SPSS23 1331 535 Laasgs Lol
5 J3 2 Loyd 92l S g 4y inogi Lol 1 leMbl Ll
23,5 oolatwl Hlages
W azaly

Vb S8 ol Jgo oliid sae Voo alKiolojl adlas ol
(YU S o3l pgd oo dae B+ g YL B a3l Jgl Hge dac 0+)
2355 45 (S5 Ol pred 292 90 (ladiges «28)5 )1, () 3)90
3 S el by (53,5 (St 386 5 oll i gliis o
Ldgy iome ddy dw b bl pl eled 5 Mgy oo
b 0 adle 550 badses (old IS b 4
i odaldie ;505 sl o s 51,8 Vertucei J I IV V VI
(F) 2355 oy adlae ol 3 o (B )b 5 (28 G U Sl

V=Y Lelaylages (d nadu,y 5l < pa 3590 )3 ool Cowd 4 guls

ol 005 031> uL»J

60%
m Canal type

50%

40%

30%
20%

10%
0%

3% 1%

typel typell typelV typeV type VI
Jol s g0 JBLgs 30 iy iliSes JIKS! o yd dun o Y yldg00
Vertucci (545 pandi Gub YU S8 090 o
120%

M Canal type

100%

80%

60%

40%

20%

3%

0%
S 90 JEUgund audy y cilisro JEWH duo yd duglilo - Y ,l3g05
Vertucei (g0 pamdli (b 993 9 Jo

&l)amd Caa g B 0303 b g Cand Ul b o)l alais als pe
Woose gy uaw g 4z A IS 0 celw VY Cso 4y )8
IS s sl YF Gose o 5l e g a3 A S 500 el
Sis plod ghyls b ylsd dls yo il L pd .60 edly B s 3 Ve s
03> I3 L3S ayn b CBlad jelaie &y Lo yliud dsldl 3 idg
SY bwg ] ()8 maw daliy o3, il ae Nas
ABY ) i ()1 o (5l S5 plKin s oiligy S5y 0
Kool odlawl b (India Ink) gaia g «SY i Siis 5l
Gl SBT3 4 9lply olSitalejl (ol )lS bausg g (oo (0 0
L addd ¥ e 4 Sty il olSiwd jo ayliis dobdl jo g ud 5y,55
2 alol glaymgs LU 40 045 Foty il adBd (3 yg Yeer jod
1 )8 gl gt Sl g o8 (lnpliis ey 4 s,
5 Basee Sl51 lon 53 b Kid I Ly g 15 SL I Lawss Sy
JEuT 5l s oS olalis 85000,5 jeabge b3S Jolxe J3I
1y 5styile o csiwel OS5 Al yo iome 39y 0 )5 Ll (pels
s J815 JulS il 5, 51 plisaed 3] o 5 23S oy
@ (owyp odlol lalus celo ¥ cisdS ) )5 8 S
oy €83 jolte 4y (Jg W09 s o e b (> s D)
So 3 @l g Bab oy Ve leiS)h b sy Sen o ladiges
ol & 45 b g 2005 € 392 005 2k ME oS )
S8 a5 ) JUS 35 5 005 (5 05,5 a5 a0 33t
s (8,5 )18 gy 3y90 Sy 2 JUE £ iznen 5 ad)
Bad gy dib Vertucel (u pendd 4l p bady, JUK

LYY (Y JS)
Vertucci's Configuration System
Type | Type Il Type il Type IV
(i-1) (2-1) (1-2-1) 2-2)
Type V Type VI Type VI Type Vil

1-2) (2-1-2) (1-2-1-2) (3-3)

P

Vertucei (00 pamdd b o Ll y JUI i —Y JSUS


https://journals.tums.ac.ir/jdm/article-1-6254-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-28 |

shizess ol slowl 5 Slols il sge does

w3 Ay U L1 osill (g5, 2 Ktalejl asllae

S5 4o g Loy
e B 53 gy JUS 5550550 5] (15T Lo
U] 0 4yl adlllas 53l iy )l ady) loyd g 5
i 4y YU 6 b Jae slayln )0 dugy sl UK 3D
59 WiSle o3l Yoo lin Vor Jolis adlllas )3 g5 (sl ylsd
MJ)ch P9 ).l}a )§’.’.> die B 9 Jg] )J’o L;LEOIJJD )I dde O+ a5
(VF) GBS 5e535,50 301 4 ol iy ol oz 51 a8 51>
I om BLS el sedalie (VO-VY) hel K5y g gjlecilas
Cone Beam Computed Tomography  jigy 9 3)) (yloyd
OB il 5y g (il Blad g, 2,8 oylsl (VA) (CBCT)
g by JUB Sl 4 ol Jolug 399 pie (yomen (2blse il
Ge oies () Mibe (B oy = sl
U JSb ologrnils aledl 5 SilS 0 gl 13 6 lr BUa

100%
M Canal type
80%
60%
40%
20%
5%
0%
type | type V

9 Jgl s Jae JUYL aulyy cilisee JIKU! do 4D dunlie —Y jldg0d
Vertucei (g% pawdi gub YU S8 090

dalllas 550 sladiges 1y Bk g o8 gl JU dlus V Joax 4
Ay 5 bz JSG1 o pd s LS Y Jods a8 e sdalie
B YL S8 pgd g gl sl Jge po JBVL 5 JBLgian (JBLg 5

Al oo Vertucel (gl ppuds

adllas 390 (Sadigas 5 Syb g €58 GBJUL slawi ) Jois

wigy b JUS aiy, BB VS A JUS e S JUE  ady, e U s, UK

Slasi (wwo

JGYy JE Lgid JSlgige ady,  JUYL ady, IS gt Sl 30 i,
Slaxi (aw ) Slaxi (wo ) Mai (woyd)  dlawi (woy3) Bl (weyd) Slass (auo3)
ol &9
A Jgl Jse
) B ) e e ) - 1-1)
RS ' () Ye(f) YY) Y (£¥) Y () . 9(\)} 9‘)

axlllae 3590 (W1 sLrada, 4 JUI s JIS o3 =Y Jous

JUS ol

VI \% v 11| I i, g s g9
Y/, ¥/, ¥¥/. Y- % Jol oo JSlg e dite,

- A - - vy Jsl e JBlgis 4y
- 2 - - AYy Jol Jge JEVL ady)

- v7. WY \I9A VA 293 Yoo JSlgs 5o ai,

B z - - axy £ N30 JShgtund )
- \7A - - SYIA P93 Yoo JUYL aiy,



https://journals.tums.ac.ir/jdm/article-1-6254-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-28 |

sig sy Al

(VF-Y b3 oF dllie &Y 0)90) s Sz pale olKuisly (Sl aloro

» (V) ohKer g Neelakantan oo Cunes )3 (YO) o) Sen
Cazox (W) o,an g Rwenyonyi dasllas 3 5 (gdid Caren
2 g8 (Y0) o Ken 5 Zhang 4 (V+) |,Ken 5 Ratanajirasut
Sy pod Jga 5l it Jgl Jgo (S35 cagill

Sl 29y M e Gl & )R alie Cldlas
03,8 olitial gl Jgo JSbgase sy (1> oogill glsil sy 4l
Eouid oy i b iglatie i g53 ¥ (YY) a2 5 Rouhani g
K3)S (e Sl Camex Jol Joo JSlgje slaady) o 1 ol
by o ool 45 5 )9S Capmez )3 &5 33 (YY) oSen 5 Allavi
20,8 o)l I ol pand (o yidon b glite ol ¥ aialy plodl
GAd Cume> 89y p sladlae 3 (YY) ;a2 5 Neelakantan
Eoud (p by b glite b ¥ CBCT 3l edlawl b Ly plool
2 &S gladlas 3 (VA) o) o Naseri .a3,8 (5,155 1, T b
Ol b Oglite ol & 20l el Glies 3 Sl Cmex 69,
5 S VI g

Cazos 59y p & ladlles o (VY) e 4 Rwenyonyi
(B2 s 309 )1 oalatwl 9 CBCT P9 L N (Dl}ul db,\.’lfjl
O3 T ol gaud oyt b cuglate oli A (V0) Bayirli o Sert
Cazos g9y 0 &S glaalllas )3 55 (YY) o) Ken s Khademi x5S
Golae ol ¥ ol ploul CBCT jl eolstwl b sleds! jo 5 (Slyl
39 ol dualie b xS (51551 I culb 90 oyt b (2999
B9 (i b (2999 Oglite ol O Lo adlllas ) il adlllas |
2 gl 4 Gl o 1y puls 0 Gl pl &7 A sdalie IV ol
L&,O]J.b LA>].> @yu = &9) 9 axlllas dyg0 Cumed ¢ yw ‘.D")"J
Casld bgyye

i 5 A3 gy JUS (559l p00 3] 05T 5 Lol 5
sl gyt s adllas ol o ol Pl )l ady (loyd Cudige 5
b sy WSl b Jeo slalid (o adyy sl JUK 3D
gy 5 255 I ey T OLSlo p3o 5 Jgl Jpe sloliis ol
g 3 el £55 cuyiie bl ol Jse olis JSlsze
Jol Jgo (> Bl jo e 53 vertueei <ol o Jals (rioren

D9 Lol pgd g Jgl Yge slayluis (glaads) ady 5 9 IV ol

oty b JU (ool (sl bay cnl €8> 5 Al o o 5
Peripheral Quantative Computed § CBCT silon (gldsd iy

(V+&Y) w5’ o (sl Tomography (PQCT)

S 55Le Jsl I
=l cpl &S Wog adny dw gl Ml Joo slaliss oles
0,8 joulS Cazen jd (YY) hKer o Kim a5 L3 clalllas |
colpl laen youb 50 (YY) o) Sen g Mirzaie oS aw)y 53 piccen
5 Alavi 5 s eS8 Cumes> (YY) Ko 5 Neelakantan
Ay 5 Gl diliie €8 )8 plosl AL S Cuzxen 40 (YY) oS
Wals 1) Sojdsiige £95 i SLSLe Jol sl ge JBbg 5
S e Bb 2 IV ol oad ssalin Cob cnpmld 9wy
o VI (ol didyy cpl ) 0 sdaliie Coli (o 208 5 2 Vertucci
3 ol odalde ol pyiiy (V) o)Sen g Zhang adlles )
g Wbl cumer o (VF) o) Ken 5 Alavi adlas ¢ o Cunex
ol S 5 auiS Cazen 40 (V0) Bayirli g Sert aslllas )5 (yuizcan
b o dlio Lo dalllas b 45 55y TV
L S does oo (V5) oy SKed g Naseri (g )5p0 adlllas j> a2l
bsos Slnl Cumez 3 W jSle Jol oo (i 53 JB Lo jo a5
(V) ol,Sen o Neelakantan aslllas ;s Lol 5yl JUIS S 51 i
5 Rwenyonyi «sia Cuzes ;3 (VW) K 4 Chourasia 4
» (YY) o)Ken g Rezaeian ( olulEgl cumes ;5 (V) oy
Il Cazen 13 (YA) o)) Kar g Shahi ¢l olxindy o Cumes
&S 1l 28 Sllllae > (YA) ,Sen 5 Naseri g ol )2
4 Loy odd odalis b ol
U pols adllas ;> aiuily @olds yolbs gl b as g T ol
S5 nierhs 5 8l | S 55 55 pia JUVL 5 JSlgias
Ol plo b bylys pl andl a8 50 T ol g9 5l  JUIS ol 4o

2l leean 35

Sl pg> Hlge
odalio ol (o ymld WjSlo pod slajlse (sainy dw yo 5
s Zhang ' Jldllao b o opl &S 09 T ol bo adllas j> oss


https://journals.tums.ac.ir/jdm/article-1-6254-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-28 |

shizess ohs Jslowl 5 ol gl (510 doxs

e yd Ay o U I gl 69y p 2Eiulojl adllae

Oboxidy (S pole olSiily bl (glyad 5 (S 5o 0aSisly
D)5 (o S g

References:

1- Rotstein I, Ingle JI. Ingles endodontics 7th ed. PMPH USA,
Raleigh, North Carolina. 2019:1348-51.

2- Berman LH, Hargreaves KM. Cohen’ S Pathways of the pulp.
12th ed. Elsevier; 2020.

3- Torabinejad M, Fouad AF, Shabahang S. Endodontics
principles and Practice.6th ed. Elsevier; 2020: 216-29.

4- Kulild JC, Peters DD. Incidence and configuration of canal
systems in the mesiobuccal root of maxillary first and second
molars. J Endod.1990;16(7):311-7.

5- Forghani FR, Iranmanesh F, Rouhani M. New technology and
root canal anatomy. J Kerman Univ Med Sci. 2011;18(1):25.

6- Ozcan G, Sekerci AE, Cantekin K, Aydinbelge M, Dogan S.
Evaluation of root canal morphology of human primary molars
by using CBCT and comprehensive review of the literature. Acta
Odontol Scand. 2016;74(4):250-8.

7- Alenezi M, Chogle S. The prevalence of a second root canal
in mandibular anterior teeth varies by geographic regions and
demographic  factors. J Evid Based Dent Pract.
2021;21(4):101652.

8- Gharechahi M, Kafi MH, Jafari N. Morphological evaluation
of second maxillary molars with fused root by cone-beam
computed tomography. J] Mash Dent Sch. 2021;45(3):386-94.
9- Sadeghi M, Sadr Lahijani M. An in vitro study on root canal
anatomy in maxillary molars. J Islam Dent Assoc Iran.
2004;16(49):14-21.

10- Tabrizi-Zadeh M, Farazi K. Evaluation of root canal
morphology of human mandibular incisors in Yazd. J Dent
Med. TUMS. 2003;16(1):56-60.

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

12- Baratto Filho F, Zaitter S, Haragushiku GA, de Campos EA,
Abuabara A, Correr GM. Analysis of the internal anatomy of
maxillary first molars by using different methods. J Endod.
2009;35(3):337-42.

13- Chourasia HR, Meshram GK, Warhadpande M, Dakshindas
D. Root canal morphology of mandibular first permanent molars
in an Indian population. Int J Dent. 2012;201:745152.

14- Somma F, Leoni D, Plotino G, Grande NM, Plasschaert A.
Root canal morphology of the mesiobuccal root of maxillary first
molars: a micro-computed tomographic analysis. Int Endod J.
2009;42(2):165-74.

15- Sert S, Bayirli GS. Evaluation ofd the root canal
configurations of the mandibular and maxillary permanent teeth
by gender in the Turkish population. J Endod. 2004;30(6):391-8.
16- Vertucci FJ. Root canal anatomy of the human permanent
teeth. Oral Surg Oral Med Oral Pathol. 1984;58(5):589-99.

17- Khraisat A, Smadi L. Canal configuration in the mesio-
buccal root of maxillary first molar teeth of a Jordanian

‘:S‘J)A:é 9 M&“

S35 01Sutils VR ales sl bl 51 48,8 Alie oy
kg Slhgs pyome slael jl alwg b b e ol

population. Aust Endod J. 2007;33(1):13-7.

18- Naseri M, Safi Y, Baghban AA, Khayat A, Eftekhar L.
Survey of anatomy and root canal morphology of maxillary first
molars regarding age and gender in an Iranian population using
cone-beam computed tomography. Iranian Endod J.
2016;11(4):298.

19- Weine FS. Endodontic therapy. 6th ed. St Louis:
Mosby;2004.

20. Robertson D, Leeb 1J, Mckee M, Brewer E. A clearing
technique for the study of root canal systems. J Endod.
1980;6(1):421-4.

21- Neelakantan P, Subbarao C, Subbarao CV. Comparative
evaluation of modified canal staining and clearing technique,
cone-beam computed tomography, peripheral quantitative
computed tomography, spiral computed tomography, and plain
and contrast medium—enhanced digital radiography in studying
root canal morphology. J Endod. 2010;36(9):1547-51.

22- Kim Y, Lee SJ, Woo J. Morphology of maxillary first and
second molars analyzed by cone-beam computed tomography in
a Korean population: variations in the number of roots and
canals and the incidence of fusion. J Endod. 2012;38(8):1063-8.
23- Mirzaie M, Tork Zaban P, Mohammadi V. Cone-beam
computed tomography study of root canals in a Hamadani
population in Iran. Avicenna J Dent Res. 2012;4(2)25-31.

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

25- Zhang R, Yang H, Yu X, Wang H, Hu T, Dummer PMH.
Use of CBCT to identify the morphology of maxillary permanent
molar teeth in a Chinese subpopulation. Int Endod J.
2011;44(2):162-9.

26- Naseri M, Kharazifard MJ, Hosseinpour S. Canal
configuration of mesiobuccal roots in permanent maxillary first
molars in Iranian population: A systematic review. J Dent
(Tehran). 2016;13(6):438-47.

27- Rezaeian M, Tonekaboni MR, Iranmanesh F. Evaluating the
root canal morphology of permanent maxillary first molars in
Iranian population. Iran Endod J. 2018;13(1):78-82.

28- Shahi S, Yavari HR, Rahimi S, Ahmadi A. Root canal
configuration of maxillary first permanent molars in an Iranian
population. J Dent Res Dent Clin Dent Prospects. 2007;1(1):1-5.
29- Naseri M, Ahangari Z, Sharifi F, Sahebnasagh Z. Assesment
of root morphology and apices of first and second maxillary
molars in Tehran population. J Dent Mater Tech. 2015;4(4):
176-82.

30- Ratanajirasut R, Panichuttra A, Panmekiate S. A cone-beam
computed tomographic study of root and canal morphology of
maxillary first and second permanent molars in a Thai
population. J Endod. 2018;44(1):56-61.

31- Rouhani A, Bagherpour A, Akbari M, Azizi M, Nejat A,


https://journals.tums.ac.ir/jdm/article-1-6254-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-28 |

gy allde (VF-Y b3 oF dllie &Y 0)90) s Sz pale olKuisly (Sl aloro

Naghavi N. Cone-beam computed tomography evaluation of
maxillary first and second molars in Iranian population: a
morphological study. Iran Endod J. 2014;9(3):190-4.

32- Khademi A, Zamani Naser A, Bahreinian Z, Mehdizadeh M,

Najarian M, Khazaei S. Root Morphology and Canal
Configuration of First and Second Maxillary Molars in a
Selected Iranian Population: A Cone-Beam Computed
Tomography Evaluation. Iran Endod J. 2017;12(3):288-92.


https://journals.tums.ac.ir/jdm/article-1-6254-fa.html
http://www.tcpdf.org

