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The Apical Foramen Shape according to the Root
Canal System of Premolars with Single Root
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Fig. 1. Classification of root canal types on radiographs ««eeeeeee

Flg 2 Criteria fOI' apical rOOt Canal Shape ..............................................

Fig. 3. The shape of isthmus in type 2 and 3 root canal system



ABSTRACT

THE APICAL FORAMEN SHAPE ACCORDING
TO THE ROOT CANAL SYSTEM OF
PREMOLARS WITH SINGLE ROOT

Park, Min-Soo, D.D.S.
Advisor : Prof. Hwang, Ho-Keel, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

During root canal instrumentation, an exact determination of
the apical root canal diameters is crucial for correct cleaning and
shaping of a root canal. The aim of this study was to investigate
the apical root canal morphology and diameters according to the
root canal system of premolar. Sixty extracted premolars were
assigned to three groups according to the root canal system (type
1, 2, 3) of 20 teeth each using the radiograph. The root tip was
cut horizontally 1 mm from the anatomical apex and the apical
cross-section was visualized using microscope (BX60MF, OLYMPUS
OPTICAL Co., LTD. Japan) at 50x. Statistical analysis of the
collected data was performed.

The results were as follows :

1. In apical root canal morphology at cross-sectional view, the
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most common shape was round in type 1, flat in type 2, and
oval in type 3.

2. In apical root canal diameters at cross-sectional view, there
was a significant difference between the longest diameter and
shortest diameter in all types (p<0.05). The longest diameter
was 0.331 mm in type 1, 0.519 mm in type 2, and 0.310 mm in
type 3. There was a significant difference between type 1, 3
and type 2 (p<0.05).

In conclusion, the morphology and diameter of apical root canal
was different according to the root canal system. Therefore, the
clinician has to consider the initial apical file size in view of the

apical root canal shape by root canal system.
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Type 1 Type 2 Type 3 Type 4

Fig. 1. Classification of root canal types on radiographs
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Round Oval Flat

Fig. 2. Criteria for apical root canal shape

Round shape: the two diameters were equal
Oval shape: the larger diameter exceeded the smaller by
more than the radius
Flattened shape: a long-to-short canal diameter ratio greater
than 2

Table 1. The apical root canal shape by root canal system (%)

round oval flat Sum

Type 1 17(85) 3(15) 0(0) 20

Type 2 3(15) 5(25) 12(60) 20

Type 3-a 7(37) 11(58) 1(5) 19

Type 3-b 8(42) 10(53) 1(5) 19
Sum 35(45) 29(37) 14(18) 78(100)
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Complete Isthmus in Type 2 Partial Isthmus in Type 3

Fig. 3. The shape of isthmus in type 2 and 3 root canal system
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Table 2. Mean diameter of apical root canal (um)

Number Mean S.D.
Tope 1 Max — 20 331.11° 106.45
Min - 20 218.68 53.13
Type 2 Max 7 20 518.95" 209.28
Min — 20 182.89 71.45
Tepe 3 Max - 38 309.57° 128.56
Min - 38 186.14 68.22
* p{0.05

Same superscript means no statistically difference
Max: Maximum/ Min: Minimum
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