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In Vitro Study on the Apical Foramenal Location in the Mesiobuccal Root

Canal of the Maxillary Molars and Its Clinical Significance

GAO Yan, LING Jun-qi, HU Xiao-li, GU Hai-jing
(Guanghua School of Stomatology, SUN Yat-sen University, Guangzhou 510055, China)

Abstract: Objective To investigate the location of foramina at the apices and the distances from
the foramina to the anatomic root apex in the mesiobuccal root canal of the maxillary first and second
Methods A total of 275 extracted human
(DOM), the
location and the distances from their apices of the apical foramen in the mesiobuccal root canal were
Results (1)81.48% of first molars and 49. 70% of second molars in the mesiobuccal
(2) In only 7.32% of first molars and 25. 81% of second molars, the MB2

deviated to the apical central. (3) The average distances from the MB2 apical foramen to the anatomic

molars in Chinese population using the clearing technique.

maxillary first and second molars were cleared. Under dental operating microscope

determined.

roots had two canals.

root apex were 2. 03 mm for first molars and 1. 82 mm for second molars. (4) In type 2 — 1 roots, the
mean distance where the MB2 joined the MB was 4. 80 mm for first molars and 4. 83 for second
molars.  Conclusion The distance from the MB2 foramina openings to the tips of the apices may
provide anatomic evidence for clinical working length determination of mesiobuccal root canal in
maxillary molars.
Key words: maxillary molars; the second mesiobuccal canal; apical foramen; working length;
clearing technique
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Table 1 Location of apical foramens of mesiobuccal root canals in maxillary first molars for three major type canal systems  cases(% )
Lateral
Type Number Central Buccal Lingual Medial Distal
1-1 20 11(55.00) 1(5.00) 5(25.00) 0(0. 00) 3(15.00)
2-1 32 17(53.13) 1(3.13) 8(25.00) 1(3.13) 5(15.63)
2-2
MB 41 20(48.78) 2(4.88) 2(4.88) 6(14.63) 11(26. 83)
MB2 41 3(7.32) 1(2.44) 21(51.22) 7(17.07) 9(21.95)
Total 134 51(38.06) 5(3.73) 36(26. 87) 14(10. 45) 28(20.90)
2 3

Table 2 Location of apical foramens of mesiobuccal root canals in maxillary second molars for three major type canal systems  cases(% )

Lateral
Type Number Central Buccal Lingual Medial Distal
1-1 84 56(66. 67) 1(1.19) 13(15.48) 5(6.95) 9(10.71)
2-1 33 18(54.55) 2(6.06) 4(12.12) 4(12.12) 5(15.15)
2-2
MB 31 15(48.39) 3(9.68) 1(3.32) 5(16.13) 7(22.58)
MB2 31 8(25.81) 1(3.23) 13(41.94) 3(9.68) 6(19.35)
Total 179 97(54.19) 7(3.91) 31(17.32) 17(9.50) 27(15.08)
2.3 P> 0.05
2-1
2-2 32 33
41 31 MB  MB2 (4.80 £3.22) mm 1.75~7.81
3 MB2 mm (4.83 +3.39) mm 1.45~7.75 mm
MB t
, P <0.01 MB MB2 2-1 MB MB2
t=0.03633, P> 0.05
3 22
Table 3 Distances from MB apical foramen to the anatomic apex and from MB2 apical foramen to the anatomic apex in type 2-2 canal system  (mm)
Tooth Number _ MB _ MB2
xS Ranges xS Ranges
First molar 41 0.53+0.18 0.35~0.78 2.03+0.71 1.03 ~4.21
Second molar 31 0.51+0.19 0.36 ~0.85 1.82+0.54 0.98 ~3.15
Compared MB with MB2, the maxillary first molars ¢ =13. 1130, P <0.01 Compared MB with MB2, the maxillary second molars t=12.7407, P
<0.01
3
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