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— ABSTRACT

THE CANAL SYSTEM OF MANDIBULAR INCISORS

Eun-Mi Rhim, Ho-Young Choi, Sang-Jin Park, Gi-Woon Choi
Depe. of Conservative Dentistry, College of Dentistry, Kyung Hee University

The purpose of this study is to identificate root canal system including ideal access placement, root curva-

ture, canal configuration, incidence of isthmus in mandibular incisors for success of endodontic treatment.

200 mandibular incisors were selected. The ideal access placement was determimed as follows. The teeth

were radiographed from mesiodistal and buccolingual views using intraoral dental film. The image was
divided into coronal, middle and apical third using the proximal film. Straight line access was determined
by measuring the faciolingual canal width and placing points at midway point between the buccal and lin-
gual wall at the junction of the middle and apical third and at the juntion of coronal and middle third of the
root canal. A line was drawn connecting these two points extending through the crown of the tooth. The
point at which the line crossed the external crown surface was recorded as facial, incisal, lingual. Degree of
root curvature was determined by Schneider Protractor Method. Both section method and clearing method
were used in this study. By section method, 100 mandibular incisors were embedded in clear resin and
transeverse serial sectioned at 0.5, 1.0, 2.0, 3.0, 4.0, 5.0mm level from root apex. The resected surfaces
were stained by methylene blue and examined under X40 magnification with a stereomicroscope. By clear-
ing method, 100 mandibular incisors were cleared in methysalicylate after decalcification with 10% nitric
acid and evaluated under X 18 magnification with a stereomicroscope.

The results were as follows :

1. 29% had the center of the plotted straight-line access facial to incisal edge, whereas 71% had straight-
line access at the incisal edge. When incisal wear classified as extensive, the straight-line access was
plotted on the incisal edge 95.5%. When incisal wear classified as slight/none, the straight-line access
was plotted on the facial 65.9%.

2. Degree of curvature of main canal was straight or almost straight, and only 10% in buccolingual direc-
tion had a degree of curvature greater than 20 degrees and 5.5% in mesiodistal direction had.

3. In section method, canal configuration analysis showed that 51% of the specimen classified as type I,
27% as typel, 12% as type I, 10% as type IV. For thoses setions with two canals, the incidence of an
isthmus was 26.7%, 64.3%, 79.2%. 96.3%, 97.4%, 97.6% at each level and highest in 3~5mm sec-
tions.

4. In clearing method, canal configuration analysis showed that 74% of the specimen classified as type I,
11% as type 1, 6% as type I, 9% as type NV.

These results suggested that traditional access from lingual should be moved as far toward the incisal as

possible to locate and debride the lingual canal and root canal system should be cleaned, shaped completely
and obturated three dimensionally for successful endodontic treatment.
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buccolingual canal width® F7FAA 3 middle 1/3%
apical 1/39 AAIH A buccolingual canal widthe)
FUAEE AAste] A ARZ g3t 747 facial,
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Fig. 1. Ideal access placement and incisal wear
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Table 1. The Relationship between ideal access placement and incisal wear (n=200)
Attrition
Access Extensive Moderate Slight/none Total No.(%)
Facial 3(4.5%) 26(28.9%) 29(65.9%) 58(29%)
Incisal 63(95.5%) 64(71.1%) 15(34.1%) 142(71%)

Table 2. Degree and direction of curvature of main

Table 3. Degree and direction of curvature of main

canal (n=200) canal (n=200)
Degree Buccal  Lingual Total (%) Degree Mesial Distal Total (%)
30 1 1 (0.5%) »30 1 2 3 (1.5%)
20~29 17 2 19 (9.5%) 20~29 3 5 8 (4.0%)
10~19 63 15 78 (39.0%) 10~19 23 31 54 (27.0%)
10 65 37 102 (51.0%) <10 44 91 135 (67.5%)
Total 146 54 200 Total 71 129 200

(%) (73%) (27%)

(%) (35.5%) (64.5%)

Table 4. Number and frequency of root canal type in

Table 5. The Number of canals at each level

mandibular incisors by section method {(n=100) (n=100)
Type | Type I  Typell Type N Level from No. with No. with No. with
No.(%) 51(51%) 27(27%) 12(12%) 10(10%) apex(mm) no canal one canal two canals
5 59 41
4 ol 39
3 73 27
2 76 24
1 72 28
0.5 22 63 15
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Table 6. The incidence of isthmus at each level in sections W|th two canals

Level from No. with ‘
apex{mm) two canals NI H Cl PI+Cl
5 41 1(2.4%) 8(19.5%) 32(78.1%) 40(97.6%)
4 39 1( 2.6%) 4(10.3%) 34(87.2%) 38(97.4%)
3 27 1(3.7%) 2(7.4%) 24(88.9%) 26(96.3%)
2 24 5(20.8%) 4(16.7%) 15(62.5%) 19(79.2%)
1 28 10(35.7%) 4(14.3%) 14(50.0%) 18(64.3%)
0.5 15 11(73.3%) 2(13.3%) 2(13.3%) 4(26.7%)

NI: no isthmus PI: partial isthmus CI: complete isthmus

Table 7. Number and frequency of root canal type in

mandibular incisors by clearing method (n=100)
Typel Typel “Typell Typel
No.(%) 74(74%) 11(11%) 6(6%) 9(9%)
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EXPLANATION OF LEGENDS

. Representative Photograph of Type IV root canal at 1.0mn from root apex by section method (Xx40).
. Representative Photograph of Type I root canal at 2.0mm from root apex by section method (x40).
. Representative Photograph of Type I root canal at 3.0mm from root apex by section method (x40).
. Representative Photograph of Type IV root canal at 4.0mn from root apex by section method (X40).
. Representative Photograph of section with no isthmus(x40).

. Representative Photograph of section with partial isthmus(x40).

. Representative Photograph of section with complete isthmus(x40).

10.
11.
12.
13.

Representative Photograph of Type 1 root canal by clearing method(x 18).
Representative Photograph of Type [ root canal by clearing method(x 18).
Representative Photograph of Type I root canal by clearing method(x 18}.
Representative Photograph of Type IV root canal by clearing method (X 18).
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Fig. 4 Fig. 6

Fig. 7 Fig. 8 Fig. 9

Fig. 10 Fig. 11 Fig. 12
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