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Abstract

For successful endodontic therapy, it is important to have proper understanding of the anatomical
features of teeth. The roots and root canals of maxillary molars are especially complex. The
maxillary first molar (M1) in particular is reported to have a complex mesiobuccal root (MBR) canal
morphology, while the maxillary second molar (M2) has complex root fusion; however, there are
few detailed reports of the teeth in Japanese population. The relationship between these roots and
their root canal morphology and the differences between men and women have been reported in
several different races to date, but are not fully understood. Understanding this complex anatomical
morphology in three dimensions using computed tomography (CT) would greatly improve the
success rate of endodontic therapy. In this study, root and root canal morphology of M1 and M2
were analyzed in a Japanese population using CT.

Multi-detector CT (MDCT) images of M1 and M2 in 443 Japanese subjects (220 men and 223
women), aged 20 to 29 years, who visited Nihon University Matsudo Hospital between January 2010
and March 2014 were examined. Left teeth were used as a general rule, but right teeth were used
when there was extensive crown destruction or dental caries, or when there were obstructive
shadows caused by fillings or prostheses. The MDCT images were used to analyze and classify root
and root canal morphology by sex.

Three roots in M1 were seen in approximately 95% of both men and women. The rate of root
fusion in M1 was low at approximately 5% and the majority of fusions were of 3 roots, much like in
other races. The rate of root fusion was higher in M2 than M1 (P < 0.01) . Results of the Vertucci
classification in M1 revealed an MBR with one root canal in 35.4% and 2 root canals in 64.6% of
cases. These results were in agreement to the findings reported in Chinese and South Korean
populations, who belong to the same Mongoloid population. Furthermore, an MBR morphology with
2 root canals, no confluence of root canals, and 2 apical foramina was most commonly detected.
M1s had a higher rate of MBRs with 2 root canals than M2s (P < 0.01) .

Approximately 55% of individuals had 3 roots and approximately 45% had root fusion in M2,
which was at least twice as prevalent as in other races. The rate of root fusion was approximately
33% in men and approximately 54% in women, indicating a higher rate in women (P < 0.01) .
Vertucci classification results indicated 1 non-branching root canal in the MBR of M2 in
approximately 70% of both men and women and the rate of fusion of the MBR and palatal root was
highest at approximately 14% in both sexes. In M2 fused roots, separate root canals were often
observed despite fusion.

This root fusion resulted in a C-shaped root, which was seen in M1s in approximately 0.5% of men
and 0.4% of women, and a little more commonly in M2s in 4.1% of men and 6.7% of women. CT

images allow non-invasive imaging and better understanding of the complex anatomical root canal



morphology; such information on root fusion and root canal morphology should improve the success

rate of endodontic therapy.
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RE IR A N 72D iE, AR L ARE O EA BT 5 Z ENEETH
%, FRZ ESERE®ROER EREITEMETH D, EHE - KEHE M) TiE, TOBMGR
(MBR) OH#HMEZRIRERED, LR _RKEW (M2) TIXEMERIIROBA AR E S LT
LB AARNOREZR ST 720, £72, M1, M2 OHR & REFREOBIR & Bickir b
EWIZOWTH, TRNETICWL DD AFEICBWTHE SN TWER, oIS
TRV, MR RS20 TERE %, CT 2 W C ZRehC B3 5 2 & 13, RETRE DK
RO EICRESEHBRT 2 LB X 5. AWIZETIE, FFICHARAD M1, M2 OHIRIZHEE, 1R
BRRIZOWT CTZHWTHOITToZ & & LT,

2010 4F 1 A5 2014 42 3 H £ COMIMIC B AR FAR T o FEb 4 BIkbe 2 5272 L7z, 20 %
B 29D ARN (BFF443 4, 5 B IBENE220 44, &Mk 223 44) @ M1, M2 @ Multi-detector
CT (MDCT) Mgz xtge & Uiz, JRAIE U TR 2 223, REBOEERARIC X 2 e AR,
FHEDMFE K D EFEE O 5 555136 M % Fv 7z, MDCT B & RS &
AR Z T « HFEL, S HICBLBNC/HFE LT,

M1 OERBUL RN B LT 5% BlE Sz, Tebb, RO FITA 5% LK<,
DOAFEEFE L 3 MIETH 72 M1 & M2 OHIROBARELLLRD E M2 BNE-o T
(p<0.01) . Vertucci D/3FEAER 5, M1 @ MBR T 1 HRE 1T 35.4%, 2 ML 64.6% Bl52
Stz ZORIFFR LT Fug RodE L #@EEOEM P L Tz, 72, MBR ® 2
REBETIL 2 BERETET 2 BRAGET IHEOLONELZ RSz M2 &
T M1 X MBR O 2 IRE DRG0 > 72 (p<0.01).

M2 CHIREUL 3 RN 55%, JEMRMHK 45% TH Y, HREARITMO NFED 2 501 1
Thole. Fio, BLBIOWARIE A FRITIBER 33%, LR 54% ThH Y, LD BREA
D@ o7z (P<0.01) . Vertucci D53 FEAE 7> 5, M2 0O MBR CIIARE 23531 U722 w1 AR
X I T0%BIEE S 4, BARIERE TIEHE 2 MBR & A HROMAEHK 14% & &
HEMNo T M2 O AROREREITHER IS L COTHRFEITEA L b on£<
BEIhT-.

MOBEIZ LY CRIEREELZ 95 H 00, M1 TIEBEMR 0.5%, %P 0.4%, M2 TIEH
PE4.1%, ZVE6.7% & M2 D ROTINTHHNEL BEINT.

TR TBIRE & RN E < 721 CT B & AW D 2 & T, EHEARE ORI 2RIz D
THRERICIRGE LEMR L5 2 LN TE, WikES - METBEREDZL S DIERNEF L,
BRI O M FICHF 5T 5 B2 507,
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WETRIR 2 L S 5 7o OB, BEHERIRE 2 SRR E IR R E X O v
LI, MELRMAMEIT> Z&THD 2. Linl, BEORENRKR - RERRE
BHEZT DR E 72 D72, IRRZAT 5 BRICIT AR 70 & ONTARE O i) 1) 70 e & #4n
LTV udzz Hew. FRc FEER RO @R O NCREREITEETH Y >, 13
F—RKE#E (M1) I OBMAFE (MBR) @ 2 IREMR SITREESNDEDOIBRIZIZETH D

. BEE O RE® M2) IZBW T, WIROBATIEN S FEL, £/, AFEIZEk-T
bLEke RO END D R, 2 ORRMEIZ TR S Tun e,

RIS S I AR FEOH ~KRHEMEIZZ <R HALDIFHEThH 0 AIRAR, HBIRIRE 23,
vauA RiZBNTa—r v SREMCT 7 U D REME R LS BB T0D Y.
ZO XD, WRE, REED D WVIZZEDIREIZOWTIE, AFESRREZ & OF i, H 50
TEE AR B D= 1O EHRR 21T O BRCIE, T oMk, SRS X OWRE,
Flo, TORERIZONWT S TOHLICERT 5 Z &3, REBROMIIERO R FIZF 53
HEBEZHRND.

HARAND EBRFIHCIE, siids L OWRE Ol PR EZ RF LR oms > 17
X, R E LT MEEREZHW TS ENREL L, AHE, Fills, M2, hkORK 72 &
WNZ LWEEDRH D,

AWFFETIL B AR RFER T H LA RISV T, OEFEEERORE BN TREGE I
T itg B, ol MR EOfE#RAE 2, HAR AN multi-detector CT (MDCT) Hif5 A
THHTZ1T > 7. K2 Root canal system (1RE ) MM /e 0, WRETEFR A HIRE & i L
THREEE 72D M1, M2 IZ2WTC, HREWNI AR L T 20 o BRI BT 5 iR
A B L OURE O =P RE & 2 OF %, MDCT HifgZ2 W CTRetd2 22 HME
L.

HNEBRB L OHE
1. X8

2010 45 1 A A5 2014 45 3 A £ COMIMIZ, BARKZR T B2 BBV i E
#9C CT fRfg 4172, M1, M2 DI 4 1 JIF S WD 20 5% 72 6 29 5% D H AN D
M1, M2 ® MDCT [Eif§ %z x5 & Uiz (BaF 443 4,9 BB 220 44, 4otk 223 4) . JFATE L
TN 2 A T2 23, RIOEEARIC & 2 # e An e, SR K 2EEREOH 2



S A 2 N2 (BRI 140 4, 41180 44, 2ot /el 131 44, 4192 44) . AWFSE
X AARRFARF R M E B2 OKRB LG TT o 7o KRE 75:EC11-037 7).
2. MDCT H#B4&4
AWFFETH 2 64 5l MDCT (Aquilion TM64, BU.E AT o« IV AT A R) OfFEHIEHE 0.5
mm 1§ TR TN 64 FIFLHI STV 5. RtGSAFIFEEE 120 kv, EEIR 100 mA, R4
TEHR 240%240 mm, ~Y AL E v T 41, [EHEEFREHE] 1.0 sec ThHo7o. PR A T A AT 03
mm Th -7z,
3. WEEHOMIE
MDCT (A Pz kL LTl snsd. —J7, hITRE Fmlckt U Cimm DS
AR L TR Y, ERERFEIIMA PRIk LT < @ OEINCER L Tnd 20, Fiz,
M1, M2 (ZZNE RSO EEDNE S O T, M1, M2 DR & IRE 28R 5720850
A5 1P 12 LT, DICOM 3D #ifgiftE Y 7 b7 =7 (Realia pro ver 1.2. 0, HA /X% v k¥
AT L) %A L, multi-planar reconstruction {512 KV BT 5 3 HROWimZ R R LT, £
NN D FEREGh OMIE 24T o 7. BT i R 12 do v Colris Dol & B il DAl E 21T - 72
%, RRWTmEEG G DBl AT R W R I E S TV D) LRI Eifg RS
AT 2B RITHIIE STV D) IZBWTHORMAME L. 26 DEEIZLY, Ho
Fll 2B 229 5 Wik & sl Wi I #fE L7 (Fig. 1) .
4. PEIROBEHA OWRE & HHT
AR OB AT T T R A AN 2L AR O AR R, AR 2 Al E L 22Dl oo
TF A A L MNE (CE)) 206, FOSAE (MBR) ORI &R 1/3 FRIC BV THEL
SR UMIRE ARk L7 (Fig. 2). 7238 CEJIXm Ml =F A VENBIER C& 2 I B & &
L. RO A RIROLME P (Fig. 3) 120> T I RS VIR E T8 LT-.
IR . 3R ERITHEE

B B 2 RO OJEMIAR (MBR) & OMIER (DBR) 23S
Al . MBR & O#FMR (PR) NS
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E7E C AU IE MBR £7213 DBR DWW 7573 PR LHiae L, #iR2Y C ARUEIRIERE
T25LDOTHD ) | AFETIE, CRERFEITZRKONE Y THRAREERAE 1/3 5T
MBR & DBR #/LC PR LA T 25 Vb AL, Ve Bl [2pHahi-b 0% C RIEREHE L
L7z,

6. RE DBEENLDOIRE L ot

T FEBR TR AR O ETEREITEMET H 0 BT 5720, Vertucei D433 ' %
WTARE O HTIIE, ERARRE SRR 13O EL L LA L3 RExtR s L
(1 M1; 208 44, M2; 140 44, itk M1; 210 44, M2; 99 44) . G L TR W 4R EZ /T 51
XTI BERAN LT (BYEM2; 54, & M1 14, M2, 14). 72, A LTS RS2
R BRI L7z (FBPE: ML 12 44, M2; 75 44, 40t M1 12 44, M2; 123 44). MBR, DBR & PR % %
DIRE NS, R FE TORGHIELBE L Vertucei D@ "2 120V L7 (Fig. 4) .
Type I : MR 00X 1R T 1 ARRIL
Typell : fRE ML 2 WETHERFAWEL T 1ARR
Typelll : R OIX 1 ARE Tk ol LA W% 1 RS
TypelV : R4 0% 2 HR% T 2 LA
TypeV : & OIE 1 ARE TR THil
TypeVI : & M3 2 HRE TR AU LR Torl
TypeVIL : & AT 1 HRE TEPIEE L CTHIBR LR Tolk
TypeVl : R4 A% 3 HR% T 3 LI
WA LIBEOSEE ST
HARICI T DIRE OBIZECIE, MHRE EMRAE 1/3 HIZHBW TIRER L Z D782/
D, RBIROSFEOEEE LT 24 FEOMBAR ERETEREIC M LI L- (Fig.5).

O© I (1-1,2,3): HRNRIWT,3IWEHLILOE [-LAREHLLDOE 12, 5IREH D
HLOE1-3 &L LT

©@ 1 (I-1,2,3,4):MBR & DBR M L 2R ER ST DD 9B 2BETH Y, 1o
MORENPHAETHL D& M-1 & L, BIOREDN C OFUTHL 0202 & L
Tz, Fio, BHMRIZ2RESHHHOEN-3,3MEHLLOEN-4 & LT,

@ M(M-1,2,3): MBR & PR2MEG L, 2R &0 3MREEDOLOLI-1 & Lz, 72, i
BRI REDH VAN 2RESH Db OEM-2, NHAZ2BEH L HLOE-3 & L
7-.

N e 6000



@ IV (IV-1,2):DBR & PRBEA L2IR E 72 o7 b 0D 5 B, FEAEMRNIZ2HRE H V, MBR
CIRESHDLBDOEIV-1,2IREHDL L DOEIV-2 & LT,
® Va(Va-1,2,3):MBR & DBRAPRZNLTHAL, 1IRERSTZHDD I H, 2HRED
HLOEVa-l,3REDOLDO Va2 4 REDLDE Va3 & Lz
® Vb(Vb-1,2):DBR & PRAAMBR 2/ LTHAL, 1 IBER-572H0DH 6, 2 {RED
HLDEVL-1L,3REDOLDE VD2 & L.
@ Ve(Ve-1,2,3):MBR E PRADBR Z N L THA L, IR ER 572000 55, 2HRED
LDEVe1,3MEDLDE V2, 4REDLDE Ve3 & LT,
VI (VI-1,2,3) : 3R ETHA L, 1R E o2 b 0D 5 B 1IIRED H DA V-1, 2B D
HDEVI2,3REDOLDEVI3 & LTz,
© 4RAMEEZOME LT
AR, IREREOBIZIIA O 2 IEFREORBHEM BTV, EROMENRA L
GalIaEo b ERE L.
8. WEtaHT
R IE A A IR E ZAT o 7.

R
1. BER

1) AR %

Table 1 1277 L7z K 212, M1 CHARE 3 MR IZ B M AR 9 94.5%, MRS 1/3 F 95.0%, %
PE: AR 94.2%, AR 1/3 E6 94.6% & B 2412 9 FILL EOSE THi Sz, M1 IZEWT
DOFAIRITT LK 5%RRE TH - 72,

M2 @ 3 fRi%, FPE: YR 64.5%, A 1/3 ) 65.5%L 6 FILLE, Zotk: ARP9 46.6%,
TR 1/3 ¥ 45.3% & 2okl 5 BB T - 72 M2 O B AR TP FAR 34.0%, 3R 66.0%
&ElehE MRS AR 53.2%, 3 MR; 46.8%&, BYE: MRAR 13 EB; AR 33.0%, 3 R
67.0% & Zotth: AR 1/358; AR 54.5%, 3R 45.5%% il L7=35G, AR IJuE & AR S 1/3 356
D ST & BICEEOWARDBEE N Em N -7 (p<0.01) . BEAFEO M1: ARFRER; AR
5.4%, 3t 94.6% & M2: RHIILES; AR 43.7%, 3 R 56.3%&, MI: R 1/3 &#6; MEiR
5.0%, 3 1R 95.0%& M2: R4S 1/3 #5; AR 43.9%, 3R 56.1%% ik L84, M s
RAR1BHEBOM S & HIZM2 OEIR OB A RN E -T2 (p<0.01). 7238, 4R OFBSEE 1T 5
PETIE M2 DFRIT 2.3%, 2P TIE ML, M2 22U 0.4% T D S 4, 4 IROFEHNLE &



L, BN 3R, PBFE|MNC 1LIROBFH 4 IRIFET 2B DR M2 DFEME3 i, 18, £ L
T, JFANZ 2 R AZEHMNC 248, BFF4IRFET 2 DA M1 OME 1, M2 OB M 1 i I28]
gInt.

2)IRTERR

Table 2 (TR L7Z L 912, M1 TIHEIEDSHE ¥ L0 Va Bz k< & TOWERPIENBIE
ENTo. 94.4%13 T B TH o 7=, AR TIE, T & VRRHERESIFED 2 ThmWES
Thole. ELBLHINTBNTIE, TRITIRAPIES « Fik 94.5% = Lotk 94.2%, R 1/3
s BME95.0% = 2t 94.6%. IALTIE, MRHIGES « B 1.8% < Zottk 3.1%, RS 1/3 6 -
FVE2.3% < 2k 3.1%. IVEICIE, RS - BM 23% > 2otk 1.3% RS 1/3 #6 Bk
1.8% = ZM: 1.3% ThoTo. TOMIF0.5%FETH -7z,

M2 TiE I ~ VI TORIBIZRENBILE S 7z, M2 Tk [ 55.3%, fAMREE CILI
RIS b 2 < B SHURH D @ 14.2%, B8 133 @ 13.1% Th o7z, thoRomBtiThd
MChole., BT 2 &, TRITIIARTRES « T 64.5% > itk 46.2%, R 1/3
2 BVE 65.5% > 2otk 45.3%. MALTIE, RAIES - B 12.7% < etk 15.7%, R 1/3
B 11.4% < et 14.8%. MAICTIE, R uEs: BYE5.0% < Zofk 10.8%, AR5 1/3 # -
BYET3% < £ 13.5%. VIRLITIE, ARHRE « B 5.5% < £tk 7.2%, AR 1/3 &6« Hk
5.9% < ZME103%. VallTix, iR R B 4.5% < &M 11.7%, B9 1/3 5 B 1.4%
< bk 6.3%. Vo Bk, MRS B 1.8% < &k 6.3%, R 13 56: Bk 3.2% < &«
PE8.1% T~ 7z,

2. k¥ C AR
Table 3 IZ/R L7z &L 912 M1 @ C HUIERIEREIZ DTN Th o 7. BRI TITRFRE - 5
PE0.9% = 4Pk 0.4%, R 1/3 56: B 0.5% = &tk 04% L b P NICBRESNZOARATH

3

pal s

-7z,

M2 D CHIBTAR T REITAR H I, AR 1/3 212 5.4% B2 S 7o, BB CIIAR Ui, 4R
RSB ERILITHME 4.1% < Lt 6.7% BIRSnr-.
3. IRERRE

1) Vertucci O33R IZ X DRE 0T

AR 3R TdH 5 M1, M2 DIRE T HE % Vertucei DG 'O IZHEVWV3HE L 7§ % Table
4|27 L7=. MBRIZEIT 5, Type I OFHEL b DIRE OFIGIE, M1 IZBWTHENE 34.1%, %«
P 36.7%, M2 128 T Type | DIEREIZHEME 67.9%, #it 74.7% H S 4172 M1 @ MBR Tl
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I & B VIR E 2 © OEIG A E <, & VD TypelVA B 33.2%, &t 27.6%, RWT
Type I 28 B 1% 16.8%, Lotk 15.2% & %< B b,

M2 D53 8 VIR E &2 H O REIE, BMET Type112.9% & BED Type T 3 E F=\
%R LTz, LSO Typelll3.6%, TypelV8.6%, TypeV 4.3%, TypeVI2.9%, IZIFIEFA L <
SBWVWDETH 7=, —J, &METIE Typell4.0%, Typelll8.1%, TypelV5.1%, TypeV 4.0%,
TypeVI4.0% & IFIEFR U< HWVOETH 7. DBR (2T 5 EREIL M1 OAHT, BED
Typelll 1.0%, TypeV0.5% Td o> 7-. 7238, LML Typelll0.5% Tod - 7-. PR TiIH Lk
Type I BLO AR H S 7z, M1, M2 3:2 MB2 ORBIRITBHEO T RS TR -T2

M1, M2 @ 2 {REDEIBIZOWTIE, Table 5128 L7 L 912 MBRIZEIT D MI: | RE
35.4%, 2 HRE 64.6% & M2: 1 1R 70.7%, 2 fRE 29.3%% ik L7864, M1 @ 2 IRE OEIE
BENo T2 (p<0.01).

DRIBEDOPEEEC L HHIR - REOHT

Table 6 £V M1 (28T 5 3 MIAAET B RIBOEE 2 o TRICSHES NS0 9 b,
B DFAZNE L D 3IREFAET D [ -1 23, ARFUER : 33.4%, R 1/3 #6 @ 33.6% @152 S,
4 IWEAFET D 12 23, PR 60.9%, RIS 1/3 #6 1 60.3%BlE Iz, ZDOMDOARX
bPrOEE TRIBESN. WAROIRERREIL, V-1, T4, T2 03 BRINE. BE
ROREFRONTUIIV-1 D3RP IER - BIE2.3% > 2otk 0.9%, 5% 1/3 5 B 1.8% >
M 0.9%. -4 Ti, RFJER : BYE0.9% < &Pk 1.3%, R 133 Bk 1.4% = &btk
1.3%. -2 Tix, MHRE: B 0.9% = &P 0.9%, HRE 135 51 0.9% = %t 0.9% 8l
g2,

F72, M2 2B 5 3IRMHET DRI O ” 1 BUC /S NI B0 5 b, 3IREFAET
D 1-1 23, ARFRER, ARS 1/3 #6 : 39.1%BIEE S, 4 IREFET D 12 28, R e, Rae
1/3 55 : 16.3%BIEE ST 2 ARIFAET 208D 5 B, 3IREFAET HI-1 23, AR 11.7%,
R 1BE:113%ThH Y, TOMOMOREHITH %% Th o7z, BEIROHDIRETLHE
FATIE, -1 OBAER R E o7, M-1 TiE, RFPRE B 10.0% < &M 13.5%, )
BB B 9.5% < il 13.0%. -3 Tid, MR 9 2.3% < 2otk 5.4%, R4 1/3
B B 41% < et 7.2%. Va2 T, RAgeEs « Bk 3.6% < 2t 9.9%, MR 1/3 6 -

BVE0.5% < 2otk 5.4%. Vb-2 Tl MRHPREs - B 1.4% < &k 4.5%, B9 173 5 Bk
27% < &k 63% B ST, MEHFIIAEZAITE N > Te BT F T Bl S L.
ZOMOTLOR T % $% Tl o 7. ATV TII-1, 11-3, Va-2, Vb-2 TiL 3 REME
NEBEINT.
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W ROBYE O E, L OME FEZ 52217 ) FITARE IR 2 KNG L 720
DEMETH D, 2D, WAHERKICEED S b OITEFOREREITL L LY, BELI D
KRR RPREIC OV T B IR L CTIREREZIT ) N&Th D D £, ik, REHH DV
[ZZ DFREIZ OV TH NERRKE Z L Of[an b 51z > 102 | fisl = & Off 0%
BEHOLNIZL TBLFITEETHL EZEZOND. FHERKEEICOWT, il
EENDHERIZIMTHD EENTNSE > 52 | LanL, wREOFEHICOWTIEH—&
NTELT, KERICL Y FIERERLE-D, ZOEAEZELELTHS > . ZhET
IZHARAND M1, M2 O 5 NTAR & Z4 D OREREDFEM 72 b USRI DN
TOHWEIXINETIZSN TV Ao 7z, ABFZETIE, AARAD M1, M2 ORI L OMRE
DFFEHFAIFERE D B L BN DT 21TV RE L 7=,
1. R

1) ERE

IR & 2 IR TA T Bz M1, M2 OIRESE ST D RISV T, MLIZREW TR
BT 90%LL BN 3HRTH VD, M2 1BV TIE 3RO HESRIT B 51.2%, Lotk 33.6% & %
LKL, RO A 72 o 7o, ABFIRICET 5 EROBARIT, RS O®s
ERIBRIS, MLIZEB W T H 30T 3R DY 94%LL B &, M2 123 TiE 3 R o BN
5 EIFRE LAROMEA RO Dz, L LR D, BIFFHOHE ¥ TIIHE L2272 Ml
WZBWTARITE A5 0.2% (B 0%, ZMHE230.4%) HEBLL, M2 D 4RIZ B A5 1.4% (B
PE2.3%, ZPED 0.4%) HBLL, M2 TIXBMICE < B LZ. £72, CBCT Hifg % Fv CTHI%
AT T AARUSNOEH L LA 5 &, TEOELHICHIT DR EZ 0 LT Jing 5D
A 29 TIE, 3 AR M1 T 97.14%, M2 T 73.6%, 4 273 M1 T 0.48%, M2 T 0.77%# S h
TW5. £7-, [ UHEAOER Yongchun HOHAE 27 Tl 4 BIEMI THELEE0.07% (B
PEDY 0.16%, ZcMED 0%) , M2 THAAFE0.98% (HIEN 1.28%, MDY 0.74%) HEBLL, 4 RO
FEBSEIIM2 D BT S HBLL TV o, BEOLRIZIST 5 iR 250 L 72 Kim b D#
&2 T, 3ARAS ML T 97.91%, M2 T 74.79%H8 H S 41, 4 HRIZ M2 12D £ 0.49%HH L 7=, LL
oz tnt, Fran A ROEFTIEIMI X0 M2 IZ4BRPBBT ALY, Bk
DTS L ERT D LR SN 22 | 2o OMEIEEEORE, BlETEOK—
PRV TNEIR ET, DTN TRELIDERLFERPGONT O LHEH ST,
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AFFE DR A ROFE RS, B ST AR O HIBUE S | TBLER AL O R g, RS 1/3
HICBE D LT ML LD H M2 AEDNS T2 (p<0.01) . M2 DIROIEE 2N T 30%LL E, LT
50%LL BB B, LMEREWEIRTH 72 (p<0.01) . M1, M2 &5 5 B EIEEALOE NI
L0, ERIPIENELT D Z B30 o7, kD P ix'rTuds ROLMED THEE K
FIB I3 AR S 25 w0 E 3RS LTV DL AR S EEIM2 123N TOZ DS O g i
BEmAEZR LT, LIeR-> T, ETFEHE IO M2 T8 IROEA M 235580 Z & 28R
Iz,

2)RTERR

AWFFED M1 Z 5547 LTfs 58, ia L TR 3ARITH 94% i S 7z, M1 O st &
DK 5% T o727, CBCT & MW oD NFEDOEM TOWRIEERIL, 77 VLA 45%
2 REE A 2.09% 2, A v KA 23% 2, HIEA 0%~2.3% 2, JLT AU A 0.9% ) T
HY, AFRFERERESEDLRWVETH 7. T72b5, M1LIZET HWIRIES R, &£
DANFRIZBNTHRE 27201370 <, M1 O 3RS HBLT 25 2 L 0VRmge Sz,

CBCT {4 % F\W TR 1T - 72 H AR AL O L O M2 DA HRILT T 2L A 20.6% 2,
HEN 24.72%%, A4 2 FA268% Y, FEAN 19.0% >, Tholz. ZhbOHEMOMAR
BAMIIE L T 5 &, AR N BEMOK 2 HolE R LTV L, ks
T Yang 5 O434E 2D 12t - 7 FEA ORI S HR1342.25% ', 40.1% ) L@ Oila %
Thol-. WHEATEL Yang HO4E > T4¥E L7z Zhang HOHE 'Y TiE, MBR &
DBR 73 b =M & <, &I 3 MOBA Th-72. —75 Yang b >V |3 MBR & PR O
AR BBHERE <, KIZMBR & DBR DG CTh o7z Lt LTS, AIFFEII M2 O
TARZ RGOS ? THME LR, b WAITITAN 14% TRICE < HBL L0
ORKI 10%TH Y, hiZbTHhTho7z. ZHHOFEHEN S, MBR & DBR, MBR & PR (1
A LT VMEMAICH W, DBR & PR DA #IXMBR & PR DA IZHEA~EA LIZS WX H T
bol=. WAMOEANST DL, ML LY M2OLBEAT 2EEREL, hEADOHRE "
2D LREBRIC ML & M2 TIEEIR OGS BIISEV D B 5 2 & AHEN STz
2. BB CHIMER

EFEREE D CRPEARIZ OV T, M1 13443 17205 2~3 HBIEE S 72, M2 13 443 i1 24
W (5.4%) BlEsh, DI koFnLdigsniz. ¢ BERIEPEAOERORE
DT M1 IE 0.3%, M2 Tl 4.5%BH L, M1 OFSRIZABFZERE B LB L TV, M2 Tl
FEAOHE 2D L bAMENE T @)oo, FEKEAHRO C BERFREITT 7 LA
D o mEA D Tl EnR o s E SN TV .
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CRUERICB W CHERO A2 S TIRE LIA L, CARELZ 2T b0HEAN 2 3%
HELTWD, LL, AFZETIEMI, M2 & H 2V AL Ve BZ CRURE T HEL L 220> 7.
WAL OWE P CIITEE KEAHROBAAD CBIER GBRIR) , CBURE RBRIRE)
OFBUFEIIMOAEL D @ E#E LT D, FHEO CRIERICE LT3 FE) o
FEHUCEE L CRAETL2ER D> TNDD, EFREWICE L TR Z &R 0h -
T, BARLOWE P THDH L I, THE KEAEO CHIEIRIC CBURE 23\ E
FETHRBTDHHR DN TNDD, AFFEICE W TIE BB M2 O CBIER O AL ITEL C
BREDRAED R OGN IehoTo by Z &%, B3 E THICBT 2 BAEFZNENDEHDH L
O LHER ST
3. IRERRE

1) Vertucci OZ33EIZ X DRE 0T

WEOHE O T, M1 O MB2 BEMBEIE, JEREFZET 60.5%, BRI T 54.7% Th -
72 LTWD. ARAFZERE R D M1, MBR (2B T, HRAED 0L L7 Type 1 1% 35.4%, HRE
DD & % Type Il 75 TypeVliE 64.6% (Table 5) &7k © O#HFATHY, M1 &
M2 TiE, M1 O 2 IREDEFRENWEIRTH -T2 (p<0.01) . BARANDREWHZ AW TITo7=
M1 OARETEHEDHA 1, Weine © ', Yamada & '™, Peiris? BHS " BnENFNiT- T
V5. Weine ' HIZ LAUE, M1 O MB2 DFEBLEIL58.0% TdH 0, £7- Yamada ' ), 55.6%
DHETHIHENTZZ L ZHME LT A, BHS " 1I M1 O 3HE 1 29.9%, 4 7 60.8%,
5HAE DN 82% & LT 5. Peiris ) 1Z Vertucei D15 'O 1T THE L TEY, Type |
2325, 9%, F 722D Type IZBWTH, Typell 18.5%, Typelll5.5%, TypelV16.7%,
Type V 14.8%, TypeVI16.7%, TypeVI1.9% CTH -7 L LT 5. WThO#HEEH, M1 TO MB2
DFBLHEN 6 FILLETH O ZAUIARIFZERER LTI L Tz,

ARFIEITEBNT, MLIZET 2 2 RELL EdH D MBR @ 9 BTl TypelVD & D23 30.4% &
b W THIL L, MB2 3FEET 5 HAAD M1, MBR O Tl b — 2R TH -
T2 DT, 2 AREDHEE T2 Type I D DA 16.0% & 2 < #BD BT~ MB2 NMFEET 5 M1
® MBR D 9 5, 2 IRRFLIEIET D TypelV, TypeV, TypeVI, 35 LT TypeVID S5 A3, Hic#&H
2 1R ISR AT % Type 1B L O Typelll L ¥ $ %< MitH &4U7~. Yamada b O 'Y Tl
Weine D4534E 7 L 0 1R D type 1 73 44.4%, 2 fR5E -1 FRRILOD type I1 A% 22.3%, 2 H45-2 4R
AL typelll 13 24.4%, 1 M -2 HRASFLD typelV A 8.9% & i L Cu 5. Weine 512 L D5
' 1% Weine D534 17 L0 type T 23 42.0%, type I 23 24.2%, typellI A% 30.4%, typelV A3 3.4%
CHELTWS. ZRHDOHAAD ML IZOWTOHRE ™79 bR ge L R U< 2 B
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L& 5D MBR D 5 6 2 RRIADBIIET DIREN L VEN o7, LIPLIRGHBARAD
WEOHLE T CIIkEEE R E LTS T0, CT IREOER LD HIEHRENZ L1
EEZD.

% ZC CBCT Bifg & H L7-RF%E & leled % &, Kim 5 ) 1%, M1 TO 3 RIZB W TIRE
D353 L72wy Type 1 73, M1 IZEWT 36.41%RH S TR Y, LSO Type IZBWTH
Type I 73 20.45%, Typelll 23 0.25%, TypelV 73 40.65%, Type V 7% 2.0%, TypeVIAS 0.12% 51 L 7=
EHE LTS, ZORRITABIER L ET B LT

—77, MEANOEMZBIE2 L= Jing D®E 20 TlE, M1 O MBR IZBWT, &SI L
720 Type I S MIIZEWNT 69.12%R NS TE Y, EENLIORIZIBNT S, Type I 23
7.35%, Typelll 23 3.59%, TypelV 73 9.97%, Type V 25 9.80% & (FIF KIS ITHIL L Tz s L
TV D, AREFZED HARANDFKE R TIE, M1 O MBR T Type 1 35.4%Cd 2 23 [E A TI%69.12%
ETRIREWEIGZRL, ZORICEBWTIIANIIEE B HH5 R &7 o7-. £72 MBR TO
2R TIL I RRALD Typell B L Typell OfaGEEHE, 2 1RISFLTH D TypelVE L O Type V
DR TR 2 &, RBFFERER & RIS 2 RRIFET RN L < B S D255
D HATZAS, MBR T2 IREIZ 2 2BUT B AN LY b READF R DI nEIGZ R L.

M2 (ZEBWTHIHRE NI L 72 Type 128 70.7%, 2 AR TIiX Typell 28 9.2%, Typelll 3
5.4%f5 H &4, TypelVaS 7.1% & Type V23 4.2%, Type VIS 3.3%kH S 41, TypeVIl & TypeVilix
Rt &N oz, AROHENTRIZMA L THELEREORI P Ickse, M2 T
MB2 RHEHTEHONEHREROND LWV IMENRH DN, Zh L ikt D & EiE
ThHbH. ZHITHRE DT HEDOENC LD O EEZ BN, Kim 5 2 OmEOEM
TO M2 DL, AR LIFIEF B LT\ —F Jing b 0 2L 5 hEOEMAEE
LZLUTRERTIE, Type I 28 86.13% T 6% <, DT 26 DD 55 TIL Typell & TypeV A3
FIEIN 4.19%E 2.62%FRERM N ST LA STV D . AIFZERER & k45 &, MBR
D 2 HE & 72 B AR IR R FLOELTHRETIUL, 2 IE DS LT 1IRARALIZZe S Typell
B L O Typell D#RFF & 2 FRRFLIFIET D TypelV, Type V, Type VIO EH TV & [FIFLE T
bolz. X->TM2 D MBR Tid, Ml E3EVE) 70%LL BN 1 ARE 25D, 30%539(F7ET 5 2
WEDOGAEIZBOTE, BARLICEDLETITHAL 1IRRILERD DL, 2REFLLERD
b OPITIFFFREHB T 5 HR o7,

20 £ B 40 FEAR O O #EBRE T OB 2 IRE (MB2) OFBLRREL P 2o
N2 DWW, i L 2 IRENOBIKL, B L OBRZEE BT, REFREIIIMNEIC X 0 Hible
FREIC /R B LG ST a. —J7, EHES P IXILE Tl & IR < B2t BEE 23
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Wezg L, HHER D IGRE L iRl EMIEL TS, b O®E LY, KA & FLEM TIX
IR & > THRAE OPRAEE, B ORI RIE STz, 565 T 2 MRENRE, HRT5
WFRIZIBWTIHL & KA TEWVD D D AIRBERZ 2 bl L L, ARBFE TIEKAR
? MB2 DB LV CTH D &b 20 iROEM A RIR L7, £D7=H, MB2 23k
WS BIRESNTZH O EHEER SN, MB2 OALEICOW T, JTERIIRE OF) 2mm 0
BLVICHET LV IHE 7Y NhY, T/ AF—T = SHICB O TRER O
JiIZ £ D MB2 DERRNEHILL 12 5.

2) RIGEOYEEE L 28R - REDHT

M1 O FTHEROWA L T HIBWTC, MBR IZ 2 REFIET S b O MR FRE CI Bk
62.3%, 2 59.6%, MRS 1/3 5 TILBE M 60.9%, Lotk 59.6% B4 Sz, ARt L CBCT A {f
AL MBR @ 2 JREM A LIz NFEOT — & &L i35 &, #E AN TIEEME 68.38% -
1o 59.08% > E N TIZ B 54.27% « 4ot 50.00% % ALT A U 5 N CTIEBME 74.52% « 4
P 71.66% " TdH Y, M1 © MBR @ 2 iEMEITAFEIZ L > THLOHBSHEICERH Y, K
MEFERTIEFEANEEEAIAARAEFRCE 0 RTHLT-OBE LT — ¥ P
BPlLicéEZ2 5. EradnA FOEME I—nr v SR EF/T MBR O 2 IRE DI T
ENECTF, SARLOWE P LRI L IO 0OBIRNBEROFELZIT TN DD
EOERI SN, £, MEACEEA (BEranA ROER) o 22 TI3ERHIR
ERIT T Wb EinE OREAIRILICL BN T -2 IZhz b2t bEx b
83 KBRZE L I ENE Ul L HE S T, B A L2 MBR O 2 IRE OEIA I3
60% Cd 7. Blchit LI-HIE %2 ABE & [FERIZ 20 D CT B2 & MBR O 2 fRE M %
B L7ztho NFEOT — 4 el 5 &, #E A 65.62% 2, HELA 68.3% ¥, b7 A U h
AN724%0TH Y, ZHBITHASTABRIIENEIA TIEH 5725, M1 O MBR O 2 IREMET
NFECHERNCBIFR 72 < 50% &2 5 2 L g s,

M1 O GARFERE L ETEREIC DWW T CBCT 2 LBIE LT, 77 YV NOEMOHE
P TR R H A T ORAR, REBESBIE SN, R CRIESNZT-2, -3,
-4, IV2, Vb-1, V-3, VI3 (I ST, 72, gEA 2, 4 FA Y ofdk
RELRETERRICOWTIR TR TR, TR 2R, 2R 2 RE, 23 ME L pERESNTEH
0, AWFE L AR THMRE SRR L ARE B Z R Lz, A8 TO M1 OSROHF T
H -4 LIV-1EMOT LY & g% < Bl S, D4 TIEBIRIZ2IRTH DI 0 b b
TR 4 ARE L EMERTUREZ BLY , o AR 222 TiiF & A K R LRV HR & RS
FREMBLER ST,
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ICBWT, 77 VL AOEMOHE P T, M1 REEE2 7284 1 7B S,
TR G2 44%%F L, 7T TV AT 20% & A RITE o 72, M2 OISR OIRE
EREIZI-1 A b EN &<, WIZT-3, Va2, Vb2 DJEICE S BIEgEEn/-. -1, 1I-3,
Va2, Vb2 iZZineh, &0 FnBEL b/ 2 FEgank. £7-, -1, 1I-3,
Va2, Vb2 [THEIES L T THREITESETIC 3 MEDH L bONRLBEINT.
F7o, AR TIET 7OV ANTIIBER STV nWIl-2, -3, -4, TI-1, -2, -3, Va-1,
Va2, Va3, Vb-1,Vb-2, Vc-1, Ve-2, V-3, LW o 7oA iRIEHE L IRERENBIZE ST,
AWFETIL, HARANDOEEIR EREDOREX, MO AN TIHIZTEAER LN WL 7242
A TPRBE STV,

i i
AAFFRNZHE L 72 MDCT 2> B 15 H A7z HARAD M1, M2 IZ DWW TR L7 SR, LN Ofbm
s
1) BT MIIT IR (BIFOSFE T ) OBHENE <, o AFEE DAETRD -7
2) B ITHEROBERIIMI L H M2 DFFRED- = (p<0.01).
3) M2 OEROEAZRILFHME T 30%, ZHETH 50%:88 6, BIEEAIZ BRI otk
o T2 (p<0.01) .
4) M2 IZBWTIIftho AFEOEN & il L TR WEIA THEROBMA NI Z 5 2 & 2R
STz,
5)hBR@2ﬁ%@%ﬁ$ﬁM2i@Ml@ﬁﬁ%ﬁokQMND.
6) MBRIZFEBL U722 RE DOIEETIX, 2IRE DA T, 2IRKLIAGFET HHED L DD K
bZ Ik
7)) M2 DEEARIEREIZE T 2 HRETFREIL, MBR & PR 3 A L721I-1 235 bSR3 &)
o7 -1, 0-3, Va2, Vb2 132 Th, ZMEDTNBIEL Y b2 5% < BEsnlk.
F70, M-1, -3, Va2, Vb2 IFHR3ES L TOTCHREITHBAETICIREDH DL LD
WHRELIZ I BEENT-.
8) HANICTIKIT L EFHKRHEEO EFHCAERE (VAL Velil) b1 Th 23 S
. FHEEE R & E, CHRIEIRICB W TIRENVEA L, CRREL 2T 25 b DI
IR T,

(\“(.,

A
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AR HAT O HT=0 R D T aTEE £ Uiz, REBSBR RS HESR LT
OB RAL, A RIEFE R ENE B, BURBR R SAL 72 & TN A X v 7 AL IEGHT
W= LE9.
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< Before coordinate change >

Axial view Sagittal view Coronal view

< After coordinate change >

Axial view Oblique sagittal view Coronal view

Fig.1 Coordinate change using 3D reconstruction software
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Apical third \ \ y _}

Middle part \/

D

MBRR to apical

Cemento-Enamel Junction

(CET)

Fig. 2 Observation site of CT image (Buccal View)

M: Mesial D: Distal

22



Type I © 3 separate roots

: MBR fused with DBR

. MBR fused with PR
. DBR fused with PR

. PR fused with MBR and DBR

. MBR fused with DBR and PR

)3,

— TypeVe: DBR fused with MBR and PR
Type Vb Type Ve Type VI

TypeVI: 3 roots fused completely

Fig. 3 Classification of root configurations according to Ozaki
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AW A

Type I Type I Typelll Typel¥
1 root canal 2-1root canals 1-2-1 root canals 2 root canals
TypeV Type V] Type'll Typelll
1-2 root canals 2 1- 2r00tcanals 1-2-1-2 root canals 3 root canals

Fig. 4 Diagrammatic representation fo Vertucci’ canal configurations ' >
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Fig.5  Classification of root configurations according to Variants of Ozaki
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Table 1 Number and morphology of roots in M1 and M2

n 1 root 2 roots 3 roots 4 roots
Male Middle part 220 2(0.9) 10 (4.5) 208 (94.5) 0(0.0)
Apical third 220 1 (0.5) 10 (4.5) 209 (95.00 0(0.0)
Fermale Middle part 223 2(0.9) 10(4.5) 210(94.2) 1(0.4)
Apical third 223 1(0.4) 10 (4.5) 211 (94.6) 1(0.4)
Male + Female leidle pz.u't 443 4(0.9) 20 (4.5) 418(94.4) 1(0.2)
Apical third 443 2(0.5) 20 (4.5) 420(94.8) 1(0.2)
M1 Fused roots 3 roots
Male Middle part 220 12 (5.5) 208 (94.5)
Apical third 220 11 (5.0) 209 (95.0)
Fermale Mlqdle pe.lrt 222 12 (5.4) 210 (95.5)
Apical third 222 11 (5.0) 211 (95.0)
Male + Female leidle p%}rt 442 24 (5.4) 418 (94.6) _
Apical third 442 22 (5.0) 420 (95.0) !
n 1 root 2 roots 3 roots 4 roots
Male Middle part 220 33(15.0) 40(18.2) 142(64.5) 5(2.3)
Apical third 220 29 (13.2) 42(19.1) 144(65.5) 5(2.3)
Fermale Middle part 223 55(24.7) 63(28.3) 104 (46.6) 1(0.4)
Apical third 223 56 (25.1) 65(29.1) 101 (45.3) 1(0.4)
Male + Female leidle pa'lrt 443 88(19.9) 103 (23.3) 246(55.5) 6(1.4) Yo
Apical third 443 85(19.2) 107 (24.2) 245(55.3) 6(1.4)
M2 Fused roots 3 roots w
Male leidle pé.il"[ 215 73 (34.0) 142 (66.0) — o
Apical third 215 71 (33.0) 144 (67.0)
Middle part 222 118 (53.2) 104 (46.8) — 15«
Female . )
Apical third 222 121 (54.5) 101 (45.5) — |
Male + Female M1§dle pa'lrt 437 191 (43.7) 246 (56.3)
Apical third 437 192 (43.9) 245 (56.1) -

M1: maxillary first molar ~ M2: maxillary second molar

The numbers of roots for M1and M2 were showed at the upper row, respectively. And the numbers
of the fused roots and 3 roots, except 4 roots, were showed at the lower row, respectively.

Values within parentheses are percentages of the total number of subjects in each group.

*: (p<0.01)
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Table 2 Number and morphology of root

Ozaki's classification

4 roots 3 roots | 2 roots | 1 root
n Additional I I m I\ Va Vb Ve VI
Male 220 - 208 (94.5) 4(1.8) 1(0.5) 5(2.3) - 1(0.5) 1(0.5) -
Middle part Female 223 1(0.4) 210 (94.2) 7(3.1) - 3(1.3) - - 1(04) 104
M Total 443 1(0.2) 418 (94.4) 1125 1(0.2 8 (1.8) - 1(02) 2(0.5 1(0.2
Male 220 - 209 (95.0) 5(2.3) 1(0.5) 4(1.8) - 1(0.5) - -
Apical third Female 223 1(0.4) 211 (94.6) 7(3.1) - 3(1.3) - 1(0.4)
Total 443 1(0.2) 420 (94.8) 1227  1(0.2) 7(1.6) - 1(0.2) 1(0.2) -
Male 220 5(2.3) 142 (64.5) 11(5.0) 28(12.7) 2(09) 1045 4(1.8) 6(27) 12(5.5)
Middle part Female 223 1(0.4) 103 (46.2)  24(10.8) 35(15.7) 2(09) 26(11.7) 14(6.3) 2(0.9) 16(7.2)
M2 Total 443 6(1.4) 245(553)  35(79) 63(142) 4(09) 36(81) 18(41) 8(1.8) 28(6.3)
Male 220 5(2.3) 144 (65.5) 16(7.3) 25(11.4) 2(0.9 3(14 732 5@23) 13(59
Apical third Female 223 1(0.4) 101 (45.3) 30(13.5) 33(148) 1(04) 14(6.3) 18(8.1) 2(0.9) 23(10.3)
Total 443 6 (1.4 245(553) 46(104) 58(13.1) 3(0.7) 17(3.8) 25(5.6) 7(1.6) 36(8.1)

M1: maxillary first molar ~ M2: maxillary second molar

Values within parentheses are percentages of the total number of subjects in each group.
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Table 3 The proportion of C-shaped roots in maxillary molars

n C-shaped roots %

Male 220 2 0.9

Middle part Female 223 1 0.4

M1 Total 443 3 0.7
Male 220 1 0.5

Apical third ~ Female 223 1 0.4
Total 443 2 0.5

Male 220 9 4.1

Middle part ~Female 223 15 6.7

M2 Total 443 24 5.4
Male 220 9 4.1

Apical third ~ Female 223 15 6.7
Total 443 24 5.4

M1: maxillary first molar

M2: maxillary second molar
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Table 4 The distribution and percentage of root canal system morphology in M1 and M2

Vertucci's classification

n 1 I I v A\ VI Vi
Male Ml 208 71 (34.1) 35(16.8) 9(4.3) 69(33.2) 15(7.2) 8(3.8) 1(0.5)

MBR M2 140 95(67.9) 18(129) 5(3.6) 12(8.6) 6(43) 429 -
Female Ml 210 77 (36.7) 32(15.2) 7(3.3) 58(27.6) 23(11.0) 12(5.7) 1(0.5)

M2 99 74 (74.7) 440 8(81) 5(.1) 440 440 -

Male M1 208 205 (98.6) - 2 (1.0) - 1(0.5) - -

LY B R 7 B I S —

Female (99.5) ) 0.5) ) ) ) .

M2 99 99 (100) - - - - - -

Male M1 208 208 (100) - - - - - -

PR M2 140 140 (100) - - - - - -

M1 210 210 (100) - - - - - -

Female
M2 99 99 (100) - - - - - -

MBR: mesiobuccal root

M1: maxillary first molar

DBR: distobuccal root

M2: maxillary second molar

PR: palatal root

Values within parentheses are percentages of the total number of subjects in each group.

Table 5 The distribution and percentage of root canal system morphology in M1 and M2

Vertucci's classification

n I il v Vv VI VI
148 (35.4) 67(16.0) 16(3.8) 127(30.4) 38(9.1) 20(4.8) 2(0.5)
\
Y
Ml 418 1 root canal 2 root canals
148 (35.4) 270 (64.6)
MBR
169 (70.7) 22(9.2) 13(54) 17(7.1) 104.2) 8(3.3) -
\
Y
M2 239 1 root canal 2 root canals
169 (70.7) 70 (29.3)

MBR: mesiobuccal root

M1: maxillary first molar

M2: maxillary second molar

Values within parentheses are percentages of the total number of subjects in each group.

i (p<0.01)
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Table 6 The distribution and percentage of root canal system morphology
4 roots 3 roots 2 roots 1 root
n  Addional| T-1 T2 1-3|0-1 02 I0-3 OD-4[I-1 M2 M3[IV-1 IV2[Va-l Va2 Va3[Vb-l VbV c-1Vc2Vc-J VI-1 VI2 VI3
Male 220 - 71 137 - - 2 - 2 1 - - 5 - - - - 1 - - - 1 - - -
- (323) (623) - - 09 - (09 (05 - -3 - - - - 05 - - - 05 - - -
Female 223 1 77 133 - -2 2 3 - - -2 1 - - - - - - - 1 - - 1
Middle part (04)  (345) (596) - - 09 (09 13) - - - 09 (04 - - - - - - - 04 - - (04
Total 443 1 148 270 - -4 2 5 1 - - 7 1 - - - 1 - - - 2 - - 1
M (02)  (334) (60.9) - - 09 (05 (1) (02 - - (16 0 - - -0 - - - 05 - - (02
Male 220 - 72 134 3 -2 - 3 1 - -4 - - - - 1 - - - - - - -
- (327) (60.9) (1.4) - (09 - (14 (05 - - a8 - - - - 05 - - - - - - -
Female 223 1 7 133 1 -2 2 3 - - -2 1 - - - - - - - 1 - - -
Apical third (04) (345) (59.6) (04) - (09 (09 (13) - - - 09 04 - - - - - - - (04 - - -
Total 443 1 1499 267 4 - 4 2 6 1 - - 6 1 - - - 1 - - - 1 - - -
(02)  (336) (603) (0.9 - (09 (05 (1.4 (0.2) - - (14 0 - - -0 - - -0 - - -
Male 220 5 97 45 - 2 4 5 - 2 6 - 2 - 2 8 - 1 3 2 3 1 7 4 1
@3 @91 (163) - (09 (18 23) - 100 @7 - (09 - (09 @G6 - (05 (14 (09 (14 (05 (G2 (18 (0.5
Female 223 1 76 27 - 6 4 12 2 30 2 3 2 - 1 2 3 4 10 - 2 - 4 6 6
Middle part (04 @41 121 - @7 (18 (54 (0.9 (135 (09 (13) (09 - (04 (99 (13) (18 *5 - (09 - (18 @7 @7
Total 443 6 13 - 8 8 17 2 %2 8 3 4 - 3 3 3 5 13 2 5 11107
2 (4 (39D (163) - (18 (1.8) (38 (05 (L7 (1.8 (07 (09 - (07 (68 (07 (L) (29 (05 (L) (02 25 (23) (L6
Male 220 5 97 47 - 3 4 9 - 20 4 - 2 - 2 1 - 1 6 2 3 - 8 2 3
23) @4 (214 - (14 (18 @D - (95 (18 - (09 - (09 (05 - (05 @7 (09 (14 - (36 (09 (1.4
Female 223 1 76 25 - 7 5 16 2 29 1 3 1 - 1 12 1 4 14 - 2 - 6 5 12
Apical third 04 (G4 (112) - @1 (22 (720 (09 (13.0)0 (04 (1.3) (04 - (04 (54 (04 18 (63) - (09 - @7 (22 (G4
Total 443 6 173 72 - 10 9 25 2 50 5 3 3 - 3 13 1 5 20 2 5 - 14 7 15
(14 (9D (163) - (23 (22 (56 (05 (13) (L) 07 07 - (07 (29 (02 (1) 45 (05 (L) - (32 (16 (34

M1: maxillary first molar

M2: maxillary second molar

Values within parentheses are percentages of the total number of subjects in each group.
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