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Cone-beam computed tomography in locating the distolingual canal orifice of the mandibular

first molars
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[Abstract] Objective: To investigate the incidence and location of distolingual canal orifice in permanent mandibular first molars
using cone-beam computed tomography (CBCT ) and the relevant receiver operating characteristic (ROC ) analysis. Methods: A total of
572 mandibular first molars were chosen from 300 patients undergoing CBCT scan in Department of Radiology , Stomatology Hospital of
Jiangsu. The number of the distal roots and the root canals of mandibular first molars were recorded by the analysis of the CBCT data
using SIMPLANT software, and the distance and angle ( ZDBML and ZDBDL) between the root orifices were measured accordingly.
The best diagnostic index for the presence of the distolingual canal orifice in the permanent mandibular first molars was selected by
ROC curve, and the critical value was calculated by Youden index. Then, the relationships between the angles and distances formed by
the distolingual canal orifice and other root canals orifice were analyzed. Results: The prevalence of two distolingual canals in
mandibular first molars was 37.2% (213/572). The balance test of the classification of distal roots showed no statistically significant
difference in gender, age and side (P > 0.05). ROC analysis showed a high diagnostic accuracy of 0.988 of the area under the ROC

curve, which suggested that the ZDBML could be used as a prediction data to the presence of distolingual canal orifice. The critical
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value for the diagnosis of distolingual canal orifice of mandibular first molars by ZDBML is 72.143°. The distolingual canal orifice can
be located using the ZDBDL and ZDBML angle ratio (£ DBDL=0.551x/DBML) , and the MBO-DLO and MLO-DBO distance ratio
(MBO-DLO0O=1.035 x MLO-DBO). Conclusion: The angle of ZDBDL and the distance of MLO-DBO in permanent mandibular first

molars could be used clinically for the location of the distolingual canal orifice.

[Key words] mandibular first molar;distolingual canal ; cone-beam computed tomography ; ROC curve
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Figure 1 Description of variables
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Figure 1 Graphic of variables

1 Youden $8 B0 T, AFRAIX 73 A 4L F1 B 4 19 et
LWrE bR MG A . ROC -ZR 3 T M4
BhR (B8 &) Hifiak ) e e e br (Bl &) ™, /T
DI 3 6 4L H 24 BRI AE | (R DI ROC -4
B ECAE, G e T A0S — i 88 2 a v i AR A
M2l . BiS AR I FEAR ROC 2645
Y1) R VR S BT Youden 851, E#R4E 5L
BRIV EMERIEFIE . Youden $5 %= R M (SE)+
FESEEE(SP) -1, 38 i fe A2 Wi AR & B LG FHEH
W T USRS — RS 2 e AR AS TR A
123 THRE 8B T EMARE o o455 2 4
ARFFEXF A LTS A0ER — T 2 % Jos v AR
A E AT IR . v AR 11 7 7 o 7 22
B 24 H KA FE b5 - M B R AR A B A8 Ar . fA
T bR kAR T T AR T BE = IS0 7 19, R

AR AR U F R AE B 7 1) b R AR A R AL
B MRS R C AR 5 ZDBML 5 R 0 4% &
ZDBDL [A] /) FLZ& mH G 2, TH5 P H8 Bk 19 LA G
Z , PE A R AR R 2 DBDLAUE, B A5 il
A D EREE KA 7 17 o B BSFE R : A Pearson A
K 43 i XT3 A4 B 0 E 2 4% 5 MBO-MLO . MBO-
DBO .MLO-DBO 5 14~ F1FE 2§ 4% 7t MBO-DLO i#
AT AH G AT, G326 H1 5 2R RN iR 2§ 48 i MBO-DLO
FHCHE e = 1 C RN R B AR i . PR PR A Tl i)
B RIEE R, T B A0 B 45 & 5 MBO-DLO
(1) Fe A G 2, T4 5 R 4% £ MBO-DLO £{H
P O ] A E B Y 1o R B A B, R v
AR A 11 R BN B
1.2.4 VG RBIESM LR

BE AL I IBGHS 53 7F 2018 4 7—8 H HH 8] T AR Bt jik



39 EF 2 M
20194F2 H

A PN, ZEXN S A5, T AR ER — i 2 AR AS 1S N AR CT 430 [T ).
B ERR A (H AR BRERR ), 2019,39(02) : 284-290 - 287 -

SR 3Z CBCT $ 4 2 B UGB | % S 36 45
TR LI
13 “%it¥Frix

JIFAS B A 1] SPSS 24.0 #4347 S8 20 B
R GORE LA 0 KA 7 1 Fe AR R T K5, A
(] AF 7y B R FH 58 A B HLIBE T SR R R T 2553
PR 22 () P 5 R o 3 240 %) B3R R ST R AR ¢
B AT BT o AR A O AETE R S A2 B4R
b S G FHE R FHROC fhZR43HT . Seit=#ilh  xt
T—M2WrRES , ROC £ F T ARTE 0.5~0.7 IH2 Wt
WEAAE , 7E 0.7~0.9 B2 Hh 45, 76 0.9 DL i)
W EH S o R Pearson FH GE 23 BRS040
P A0 5 R B A e A DG 7 2 5 R
P A A G M B e O A B AR B IR R e
T8 PR AR A 107 B A BE B R bR . SR AR M [l e
PUA X A BE L9 2R RS LU 91 56 R HEA T 1PA , OF
XFHIOC R AT IX Efh T, P < 0.05 2R A50T

2 & B

2.1 TFARH N8B TR PTG AR T

i CBCT UGB AR S F 5T 572 T ahi o —
TH S R AR H L 25 3 R 572 8N S —
R O Gt B AT 359 191 (62.8% ) , XA A I
A 21311(37.2%) o Herpr, T am s —E B I rh A
1A HR 3 435 4], SRR 359 1] (82.5 %) , WUAR S
76 41(17.5 %) o HIFAE 2R AN TARSH
IR 137 (£ 2) .

A RN B A AEPE R AR A L L R o A
BRI LS 422 5 (P < 0.05)

2.2 /DBMLZ T4 % — 18 & F AL F EMARE
G35 R AR

53 BITE A 20 F B A A il 2 T MBO-MLO
MBO-DBO .MLO-DBO . ZDBML 4 “MIfi R 2 H1 28
AT ST FEAS ¢ 535 53 B AT R0 A 2H 1B 2% MBO-
MLO {8 JC . 3 22 5] (P > 0.05) ; A ZH £ ~DBML I
MLO-DBO . % K F B4 (P < 0.05) ; B 44 ) MBO-
DBO . E KT ALH(P<0.05,%3),

Rt J5 , XF A 20 A0 B 41 2 (8] 2% 5 1Y 4% 5 MBO-
DBO. MLO - DBO ., ~DBML #f 17 ROC i £k 43 #7 il
Youden FEH0 15, 2R IX 3 A 1A B 2411 ROC 1218
FebRANIG SHE . F & 2 . 4 750, 25 MBO-DBO
MLO-DBO F1ZDBML £8P 41 Fb 358 ) ROC £ F T
FR3 5] f 0.333.,0.834 1 0.988, 1% — 4% 43 1

F2 THE—IEEFEZEHREFERSH
Table 2 The classification and distribution of distal root

canals in permanent mandibular firstmolars

i A4 B4 F{HZCH PIE
P [n(%) | 2914 0.088
5 81(36.3)  106(29.5)
L 142(63.7)  253(70.5)
Fi[n(%)] 2.093  0.148
7 100(46.9)  191(53.2)
V&l 113(53.1)  168(46.8)
ERY () 2254+5.836 23.69+7.68  3.589  0.059

xR3 EHRENTESH
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Figure 2 Resalts of ROC curve
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Table 4 Area under ROC curve

SRR X AeifERZE WL
MBO-DBO 0.333 0.24 0.000
MLO-DBO 0.834 0.17 0.000
/DBML 0.988 0.04 0.000
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Table 5 Correlation analysis of distance indicators
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Figure 3 Location of distolingual canal orifice
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