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The apical root canal shape according to the root canal system
of premolars with single root

Department of Conservative Dentistry, School of Dentistry, Chosun University
Min-Soo Park, Ho-Keel Hwang, Hyoung-Hoon Jo*

Materials and methods: Sixty extracted premolars were assigned to three groups according to the root canal system (Weine’s
classification; type I, II and III) of 20 teeth each using radiographic examination. The root tip was cut horizontally 1 mm from the
anatomical apex and the apical cross-section was visualized using microscope at x50 magnification and photographed. Minimum
and maximum apical root canal diameter of each tooth was measured and classified into three types by canal morphology (round,
oval and flattened shape). Statistical analysis was performed to compare the apical root canal diameter and morphology according
to the root canal system.

Results: In apical root canal morphology at cross-sectional view, the most common shape was round in type I, flat in type II,
and oval in type IIL In apical root canal diameters at cross-sectional view, there was a significant difference between the minimum
and maximum diameter in all types (p<0.05). The maximum diameter was 0.331 mm in type I, 0.519 mm in type I, and 0.310 mm
in type III. There was a significant difference among type L, III and type II (p<0.05).

Conclusion: The morphology and diameter of apical root canal was different according to the root canal system. Therefore,
clinicians should consider the apical file size in view of the apical root canal shape according to the root canal system.
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Fig. 1. Classification of root canal configurations on radiographs. I'E
(a) Type I, (b) Type II, (c) Type lll, (d) Type IV. s
(il%l_l
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Fig 2. Representative microscopic images of apical foramen shape. (50X magnification)
(a) Round shape: the maximum and minimum diameters were similar (d<0.03mm).
(b) Oval shape: the maximum diameter was up to two times greater than the minimum diameter.
(c) Flat shape: the maximum diameter was more than two times greater than the minimum diameter.

)32 Sl BrIet Ak ofefier o, A 1113 2. X|2Et He| aato| 37|
2 Pl A4S T 7l 2He YR 27 ast bR
#7180t Table 1), Al 19 <2 FejollAl= Dol 7} A Fefjol] W AT el debd =
A 119 23 Feel s BRPol, A 14 2 de) 712 Ao) 247 A4 BHom pRso] 24 U g
of| A= Btedd o] 7Y B W= YERT AFeE ot 752 ofefj2t Zehk(Table 2). ZF <84 &
Table 1. The apical root canal shape according to the root canal configuration (%)
round oval flat Sum
Type | 17 (85) 3 (15) 0 (0) 20
Type Il 3 (15) 5 (25) 12 (60) 20
Type lll-a 7 (37) 11 (58) 1(5) 19
Type ll-b 8 (42) 10 (53) 1(5) 19
Total 35(45) 29(37) 14(18) 78(100)

Table 2. Mean and standard deviation of the maximum and minimum diameters of apical root canal according to the root

canal configuration (um)

Number Mean S.D.

Max 20 R1.11° 106.45
Type | * |:

Min 20 218.68 53.13

Max 20 518.95 " 209.28
Type |l * I:

Min 20 182.89 71.45

Max 33 309.57 ° 128.56
Type Il * |:

Min 3 186.14 68.22

* means intragroup differences (significant difference between Min and Max diameters in each group at p{0.05)
Different superscript letters means intergroup differences (significant difference between Max diameters of 3 groups at p¢0.05)

Max: Maximum; Min: Minimum
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Fig. 3. Representative microscopic images of isthmuses. (50X magnification)
(a) Type Il root canal configuration, complete isthmus, (b) Type Ill root canal configuration, partial isthmus.
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