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[Abstract] Objective To analyze the morphology and incidence of middle mesial canal (MM) and isthmus in the
mandibular first permanent molar by cone-beam computed tomography (CBCT). Methods Statistical analysis was per-
formed on images from patients who underwent CBCT examination in the Department of Radiology at Stomatological
Hospital, Southern Medical University. Samples exhibiting root canal treatment, root resorption and calcification were ex-
cluded. Data regarding sex, age, the presence or absence of isthmus and MM, and the number of roots and root canals
were recorded. Results  Of the 217 mandibular first molar samples, 8 (3.7%) had an MM, and 2 (0.9%) had an inde-
pendent apical foramen. The overall incidence rate of isthmus was 57.1%; this rate was 50.7% in the cervical third of
the root canal, 17.5% in the middle third, and 13.4% in the apical third. The incidence rate of isthmus was 61.8% on
the left side, 52.3% on the right side, 58.7% in males, and 55.8% in females. No significant difference was found be-

tween the left and right sides or between females and males (P > 0.05). The incidence rate of isthmus in people under
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isthmus.

60 was greater than 50% but was significantly lower in people older than 60. Conclusion Only a very small propor-
tion of MMs have an independent apical foramen in the mandibular first molar. The incidence of isthmus in the mesial
root of the mandibular first permanent molar is high, and isthmus usually occurs in the cervical third of the root canal.

During root canal treatment or apical surgery, attention should be given to the physical and chemical preparation of the

[Key words] CBCT; Mandibular first molars; Middle mesial canal; Isthmus; Root canal treatment
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Table 1 Incidence of MM and isthmus at different root levels

and the distribution of the starting and ending positions of the

isthmus and MM n(%)
IXC ] sl 1 A MM I MM Bz IX
IX.[a] MR 250 1/3 5(2.3) 110(50.7) 115(53.0)
173 8(3.7) 38(17.5) 46(21.2)
H2R 1/3 2(09) 29(13.4) 31(14.3)
BN E R TR /3 0 77(355)  77(35.5)
W3- 13 5(23)  16(7.4)  21(9.7)
M13-M9R13 0 17(7.8) 17(7.8)

JR BT AR 1/3 1(0.5) 2(0.9) 3(1.4)
WA 13-MH4313  2(09) 7(3.2) 9(4.1)
JRBR TR 173 0 5(2.3) 5(2.3)
At 8(3.7) 124(57.1) 132(60.8)

MM PR AR Wk X R AR AR =R TR A R AL
B8k

P By e X & A 5] 8 h 61 (58.7% ), P R 63
(55.8% ) , AN [P 1) 22 1] T 1 65 — 1 8 2 e [X & A=
REFTG I L (P>0.05), 220 Bk X & A4
BI%C R 68(61.8% ) , 41k 56(52.3% ) , 245 ) T 4
O — BRI P AR R X KA R E R TG F R L
(P>0.05),
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XEERRM, SHEAIHEREASIT%E XL
(P<0.05),
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1 A — B MM (%) CBCT 4 1 T

Figure 1 ~ Axial CBCT image showing the middle mesial canal of the mandibular first molar
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Figure 2 Axial CBCT image showing an isthmus in the mesial

canal of the mandibular first molar
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Table 2 Distribution of MM and isthmus in the different sexes and on the left/right sides n(%)
MM Iz X

PR A . . ; . .

I MM R &3 MM X 1H PE T BRI [X & K BRI [X. X8 P
E 3(29) 101(97.1) 0.362 0.548 61(58.7) 43(41.3) 0.186 0.666
u 5(4.4) 108(95.6) 63(55.8) 50(44.2)
Ll 6(5.5) 104(94.5) 1.964 0.161 68(61.8) 42(38.2) 1.991 0.158
anlll 2(1.9) 105(98.1) 56(52.3) 51(47.7)

MM T AR

RT3 A[EAFRE BB S R A — B 2 MM S [X.
Table 3  Incidence of MM and isthmus in the

mandibular first molar in different age groups n(%)

AR B 9 114 U X MM Iz [X 5 MM
<20% 17 11(64.7) " 1(59)° 12(70.6)
21 ~40% 85 58(68.2)"  2(2.4)°  60(70.6)
41 ~60 % 87 48(55.2)*  3(3.4)°  51(58.6)
> 60 % 28 7(25.0)" 2(7.1)" 9(32.1)
Gt 217 124(57.1) 8(3.7) 132(60.8)
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