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[HE] Br AR R EHUR)ZE S5 R (cone-beam computed tomography , CBCT) , BF 5% 23 1 7 ikt [X.
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PN AR B ZS y Sx T A AL R ARAE R AU R R A0 300 191l 98 I B A1 300 BT A5 — 1 5 2 1) CBCT 5%
QA GRS AR B AR IS S LT R AR —fE S O AR AL, I Vertucei 438K GETH43 B il v AR S v A AR
WERS KA, R 3008 T 0 —H 25 o QR 4 198 1 ; =R 4 102 1, =R A 4 1| Jfrfein$
TR, A R vh 5 AR, I Hh T AR R AR R 33.7% (101/300) o 3F HRR B UL AR5 F4 284 Vertueei IV % 65.7%
(197/300) , H YK N Vertueei 1l 9 20.3% (61/300) o i 1 1 J AR 48 (middle mesial canal , MMC) & 2E %5 6%
(18/300) , Hi 20 ~ 40 % 4FE I Be k2 R85 55, 9 9% (9/100) o 32t Y BAKR 1 T A0 55— 8 % 3t AR LA Vertucei
[ BUARAE M, 5 b 66.8% (133/199) , F¥k M Vertucei 11 8 14.6% (29/199) Fl Vertucei IV 5! 11.6% (23/199) ; it
Hh R AR BT A5 — TE S 2T, 96% (97/101 ) 1 325 343 AR AR 45 F1 100% (101/101 ) 3% 7 MR AR 45 4 Vertucei T %4,
it MORNFER R s —fH AR AR A8, 29 1/3 (0 3 B i PG AR I PR 22 42 v 78 CBCT 48 5 T
fHEARA AR A -

[EsiE] EURARE; TFasE—HES,; #EARRIARRERE AR, EhrhauReE,; whHEm
[hES%ES] R78 [XHREED] A [XEHS) 2096-1456(2023)12-0877-06
(SIAZFFRERX] KA Ru, BRor, B, 55 g0 A BE T @05 — 18 5 28 25 AR SR AR 25 19 CBCT WL ().
F BB BTG, 2023, 31(12): 877-882. doi:10.12016/j.issn.2096-1456.2023.12.006.

Cone beam computed tomography study on the root and root canal morphology of mandibular first perma-
nent molars in a Tibetan population CI Ren Ka Zhuo', CHEN Li"?, BAI Ma De Ji', AN Shengqin', ZHUO Ma Ba

Yang', DAN Zeng Que Dan'. 1. Department of Stomatology, People’s Hospital of Tibetan Autonomous Region, Lhasa
850000, China; 2. Department of Prosthodontics, Peking University School and Hospital of Stomatology, Beijing
100081, China

Corresponding author: CHEN Li, Email: ccchen_007@163.com, Tel: 86-10-82195532

[Abstract] Objective To investigate and analyze the root and root canal morphology of mandibular first molars
(MFMs) in the Tibetan population using cone-beam computed tomography (CBCT) and to provide references for clinical
root canal treatment in the Tibetan population. Methods This study was reviewed and approved by the Ethics Commit-
tee, and informed consent was obtained from the patients. CBCT imaging data of 300 mandibular first molars from 300
Tibetan patients were included. Patient age, the number of roots in mandibular first molars were recorded. The morphol-
ogy and incidence of mesial root and mesial root canals and the morphology and incidence of distal root and distal root
canals were statistically analyzed by Vertucci classification. Results There were 198 double-root teeth and 102 three-
root teeth in the 300 mandibular first permanent molars. Among the three-rooted molars, 1 case had mesiolingual roots,

and the rest had distolingual roots. The incidence rate of the distolingual root was 33.7%(101/300). The most common
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root canal configuration was Vertucci IV 65.7% (197/300), followed by Vertucci II 20.3% (61/300) in the mesial roots.
The overall incidence of middle mesial canals (MMCs) was 6% (18/300), with the highest incidence of MMCs in the 20-
40 year-old group at 9% (9/100). The distal roots canals of single-distal-rooted mandibular first molars were mainly Ver-
tucci I 66.8% (133/199), followed by Vertucci Il 14.6% (29/199) and Vertucci IV 11.6% (23/199). For the mandibu-
lar first permanent molars with two distal roots, 96% (97/101) of the distal buccal roots and 100% (101/101) of the dis-

tal lingual roots were Vertucci I root canals. Conclusion The root and root canal morphology of mandibular first per-

manent molars in a Tibetan population is complex and variable. Approximately one-third of patients have distolingual

roots, and clinicians should carefully explore the root canals under the guidance of CBCT.

[Key words] Tibetan population; mandibular first permanent molar; cone beam computed tomography; middle

mesial canals; distolingual roots
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TR PRy AR OGHE” o (HRZCF B A i
HIIE SR (RS HAKZEE)  AWEMNZE
SERE AL o A B I R AL HEFE R CT (cone-
beam computed tomography , CBCT ) 1] M\ 2R TH] | 5t
AR T LA B A I 0 6 AR A R A 1 BB 25 e A
JE T TSR AR 28 G A F 45 R HE R B O 0, X i R .
AEERFEMN . HETENAMR 258 X A 6
B A [7] 1l DX A T a0 2R — 18 B 2 B 2F AR FIAR A
E W2 Y SN R ECSE R 3 YN e
—E B O IR AR R G0 A 0 B 5 e A i
AW FE I8 3k CBCT 73 A P4 ek M DX A HE T G2
— R I A RS RGUE A, LU o 32 i A
TE N AR —1H B A R AR RIS %

1 wRFFE

AHIEFE 38 1 PO G XN R R B A 2 5
2 AL E (4L 5 : ME-TBHP-23-KJ-013) .
1.1 HARRE

AT A 2018 4F- 1 H 3 2021 4% 1 H Wi 8] wt
LTV A KN R EBE O R, N E 22 T ik o
BEMEAE R ISR R SR I W AT
CBCT % B A 1) % 78 3 o

gy A bR : DCBCT B & it T s @ &= /b
HAG — R 08— {5 S 2 BN G5 — {8 5 7 AR
RE B GEA; @F 05— 18 B o Tl U5 5l
PR AR 5 O F A — 5 B F o A B8 IR T BB 2
BT ©TC A AR M BT AR A 5 Ak sl AR 22

I A8 5 Dt 2k = RO GRS ; ©4F Y 10~60 %
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P 156 1], 2o 1 144 1] . 300 ] 3 KO BEEC T Hop
— S 2 A B A A A s o DU AR i R
ID 5, BB s A I, B s 22 . Herb 10 ~
20 % 4 (7520 %) 100 ], 20 ~ 40 % 2H (7 40 %)
100 4,40 ~ 60 % 21 (1% 60 % ) 100 41
12 Bgk%

K H VaTeCH PaX-Uni3D (1 A& , % [ ) #E47 4
FoEM . MM HE 89 kV, HLI 5 mA,
BESGHTE] 15 s, /K% 120 pL, #LEF 80 mmx80 mm .
1.3 BEgE ook

Jir A CBCT & 342k AL A% H 47 ) EasyDent4
Viewer F X} Wi 2 47 H A4, FHAJZE R 1.0 mm,
HE LT — 0K 5 (Kappa=0.916) ) 1 45 I
SRR AR R 1 44 SF IR B R R R (W] B X CBCT
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Type I Type I
(1-1) (2-1)

Type Ill Type IV
(1-2-1) (2-2)

Figure 1

Type V Type VI
(1-2) (2-1-2)

Type VI Type VIl
(1-2-1-2) (3-3)

Vertucci Classification

B 1 Vertucei 730254

AARZSFL IV A 2-2 B FAAR DU Y, AR A 11
FIMRRAL , B ARRSL; VI 128, — MR
F L FERRLR 173 Ab 53 TF T8 P AR A AL s VIFY : 2-1-
2R A PR O AR 13 A N AR A, AR
RABAIETFE A AR I AL; VIS 2 1-2-1-2 71
— AR AR 13 A gy AR A, Z 5 Rl TR
—  TEAR R 1/3 453, I P AR AL 5 VITAY : 3-
3R, AR AR = AR
1.4 %itFark

{4 FH IBM SPSS Statistics 26 FE #4740 12443
Bro RAFERVEG 0T A A R H AR 2L
H UL SR TR S 0K 36, XA R 4 i AR
BB TN AT 45 AT Fisher KiBA T . K50 7K
B a=0.05,

2 # R
2.1 TFTHAE—IBBET FARSA
300 T AEE — 1E B 2 Hh SRR 2 198 i, = AR

F102 0, =R A A 1 e b &R, BT
S ) A XU 38 v Sk BRSSP AR A 101 A
e AR B oy B ZE AR G o ) Sl 3T
M, M R AR R 29 33.7%(101/300) o A K B
A 4 DUAR 21 L o
22 THARF—EBEFRELS

TR A — fE B A O P AR A LIV B R UL,
[t 65.7% (197/300) 5 ¥k 43 51 24 11 74 20.3% ( 61/
300) , VI %! 6% (18/300) , T % 5% (15/300) . T i
55 —H B A I PRI TS SR IO, Fisher K36
SR EN, ERF LG FEE X (P=0403)(F1),

T T A AR Y T A — fE B A G AR
BRIDL T RN 58 0L, 4 F 66.8% (133/199) , Hvk
Jg 1% 14.6% (29/199) F IV 4 11.6% (23/199) , it
HOSURR T S — RS G AR AR A L T A
JE, b 96%(97/101) , Hk A 1T #4 3% (3/101) 5
M b H AR Y o T R(F2),

R TS —HE AT AR IS M Vertucei 432K

Table 1 Vertucci classification of mesial root canal morphology of mandibular first permanent molars n (%)
Vertucci classification
Agelyears Total P
I | 1 v \4 Vi VI VI
10-20 8(8) 25(25) 0(0) 62(62) 202) 0(0) 0(0) 3(3) 100(100)
20-40 3(3) 19(19) 202) 65(65) 1(1) 1(1) 0(0) 99) 100(100) 0408
40-60 44) 17(17) 1(1) 70(70) 202) 0(0) 0(0) 6(6) 100(100) '
Total 15(5) 61(20.3) 3(1) 197(65.7) 5(1.7) 1(0.3) 0(0) 18(6) 300(100)
F2 NS —HEE I P AR R B I A M Vertucei 432K
Table 2 Vertucci classification of distal root canal morphology of mandibular first permanent molars n (%)
Vertucci classification
Root number Total
I 11 I v A% Vi Vi VI
Single root in the distal 133(66.8) 29(14.6) 105 23(11.6) 7(3.5  00)  525)  10.5)  199(100)
Distolbuccal root 97096)  3(3) 0(0) 1(1) 0(0) 00)  000) 00)  101(100)
Double roots in the distal
Distolingual root ~ 101(100)  0(0) 0(0) 0(0) 0(0) 00)  000) 00)  101(100)
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2.3 PR RARE K A E

R TR, I AR Y VITR AR A, BIVA7 7 0T 360
WA I EHRE L A AR (middle mesial
canal, MMC) (|8l 2a.2b) . MMC #J & 4 % 6%
(18/300) , H:H1 10 ~ 20 % 41 & H= R}y 3% (3/100) ,

20 ~ 40 % 2H % F R 9% (9/100) , 1 40 ~ 60 % 4H
KRN 6% (6/100) i L H i I AR 45 (middle
distal canal , MDC) , BV 76 AR i) VIR AR 45 & A 3R AY
4 0.3%(1/300) (& 2¢) .

White circle: examined mandibular first permanent molars. Red arrows: MMC (a and b). Yellow arrow: MDC(c). MMC: middle mesial canal.

MDC: middle distal canal. CBCT: cone beam computed tomography

Figure 2 Location of the MMC and MDC in CBCT images of mandibular first permanent molars
2 AU —EEE A CBCT KR MMC Al MDC AR Y {37 .
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AR — 1 P AR AR 1 7R S = IR
1) 43 A7 AF X 43 HICTT B, 76 I PR L 2% 5 i 3ot T
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R AR R A SR AR AN [R] Ml X5 ol 22 (8] A7 B g 25
S 1787 Martins 25 %5 W7 R A AOCRE Y
CBCT #F 5%t 7 , P RN A B T 6 55 — i i
I 16 AR A A2 435 R 25.9% F1 2.6% , Tredoux
SEVORIE R I AE PN T A —E S o rh R AR kA
RHA 1%, 2022 4F— 95 J 20 Z 4 K1 Meta
ST A S DL BB IE S5 IS AT 1 5T 4 AR I
M XN R B ASE — fE B O e R AR & A R
(22.4%) , W1 5 i T HoAb M X, andE 9N 3.6% , VG W
[X.5.6% , 3% Fe i [X 3.129% "2 AWESE r, 74 M
DX N TR A0S — L B A a vh o AR K A R
33.7% , & T3 BRI 5% i 119 v ] G A RR 1 &k AR
B0 1 ¥ M X K 23.5% ), v [E PG S X

25.8%" . DL BRSNS R 9 I vh i AR K
Az AR 5 ey T A b DN T A e N A A
by 3t DX I8 v 78 AR 1) A R AR R A B R
Ml DX RS G R A 5 32 v B R AR — 1
VS F i 7R AR R R A ik A L 5 e T B AR
BIF RN

HRAHE Vertucei 73 285 AR E , A58 R 4I5S
— 1B A AT R AR A AR A 28 B AR AR SE L Dy T 2 )
VIAS VITRD 87 ok & SRVIAY . HoH Vertucei IV Y £¢
HOL, AR SR 65.7% (197/300) , 423 T Qiao
R GE Y 65.84% , FL IR A Vertucei 11 #Y,
20.3% . HEACANTA] 1R 2 0 B R AR R AR OG5, e B
FIRHA vertucei 73 AR Tt AR TR S P b
UTC W] B A (H L — B 2 i P AR P L) Ver-
tucci IVES R 3, Wiim PR MR B L) Vertueei 1
UK o He e iRz D 2[Rl TR
Vertucci IV U 7E A [a] 498 21w 1) 2 A 1 O, & B
o FE B AR B T =

I o e iLAE (MMC) J& — 28 R 2R 19 A 48 A8
S, TR AR S 2 AT ORI bR AR
Z I8, 2 0T N R, T MMC 4
AN A T By 854k, H A 2 P 25 T U BN & 1]
FrIE PRI, b B A 0 AR BN I R |
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H L MMC AR IR MMC R T 78 B9 AR AR 2
T AES R I RIKOE 5 X G R A 1)
AN, B REFBAR ., AR, MMC & 4 R 1E
0.26% ~ 46.15% 2 [a] >0 ARWF5E MMC [ & A= %
6% , BAEZE I Z N o 1 2023 4F — T 22 [ 54
THIAF 90 1) Meta 3B H 41 1 : MMC 75 4 HE 570908 LY
RARLI N 7% . HE MMC £EAS [R] 4 % 20 i
ARG L, B 20 ~ 40 % 4 & A R A, N 9%,
M 10 ~ 20 % 44 F140 ~ 60 2 2H & A= R 43 51 R 3% Fil
6% . Bl W AR 45" i ] CBCT BFSE 1 1 741 15133 %
BN R —H S 2, 45 0 R MMC BUR A %
H6.49% , KA G ARMIFEAR I, 735 iZ W5 XA
[ 4 #% 2] MMC & A2 RN IF R 45 R R , 21 ~40 %
20 10.58% , . = T HAh 3 M 4E IS 2 (18 ~20 %
2H MMC % 4 % 9.86% , 41 ~ 60 % 41N 5.3% , 61 %
DL R 3%) , SAM RIS —8 . SHARE
J& , Tahmasbi %5 'l Hu 252 R IF 78 45 S L W 41 ~
60 % 4 MMC & £ 00 1 & T HABAE % 4 . DL b
WFFE LS AL, e —1H B 2F MMC & A= % bl 4
i 118 1 T 2R T B ) AN A BE I 3k B 0
M7 JE S A7 3% 1% 384 Jin i S 3 T B . (H H A, B
YT RIS BEFE R A 5 AP 22 5, g BE R
20 ~ 40 % 5 40 ~ 60 & PRI [ o 33X AT e S5 0
FEREAS 1) Tl i 358 AN ) B3 AR A A 0% 4 2 ) P 8 K
Wk B R BRPEA G o A — DRI S A, B
TR AH AR IS T 8 E R . Gani %7
W B Uk 3 R AR A B R B B 2 3, L3
(132 AR ) AR AE 28 G0 A 1 2 R K i i 74 1 £ =
FATE B R A B — AR AR RN (20 ~ 39 %) (AR
R G TS AL AR B TR I AR A B i A 4,
M HAE N (40 2 DL ) 1 P RS TP IR AR 4, 45 ] 228
IR AR RS S A
FE, Peiris %2 A5 T UM L5 .

KRG 5 AR A L, i PR AR A 2R 48 B A
oA 2= T B AR X AR, J0 2 o e AR A
(MDC) (F 2¢) &R B /T MMC 1 & 4R, B
Z L 308 (8 bk el e (HE JLAREE X
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T AR AR B B B BN, Vertuced 1171 (2-1)
41~60 % 41119 8.5%¥5 % 60 % L) 41 1) 23.2%"7,
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VU kb D AR S e —H I A IR R E 2
B EFEEAEDHR, 20 ~ 40 % 4H MMC
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