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Table 1 Summary of investigations on root canal anatomy of mandibular incisors.

Investigators Total teeth Method 1 canal 2 canals 1 foramen 2 foramina
/()
Rankine-Wilson 111 Radiography 59.5 40.5 94.59 5.41
& Henry (1965)
Laws (1971)8 370 Radiography 55.9 44.1 97.03 2.97
(in vitro)
Pineda & Kuttler 363 Radiography 74.3 25.7 98.3 1.7
(1972y° (in vitro)
Madeira & Hetem 1,333 Clearing 88.5 11.5 99.5 0.5
(1972)"°
Green (1973)"! 500 Grinding 79.4 20.6 96.2 3.8
Vertucci (1974)" 200 Clearing 72.5 27.5 97.5 2.5
Benjamin & Dowson 364 Radiography 58.6 41.4 98.7 1.3
(1979)" (in vitro)
Miyoshi et al 1,141 Radiography 81.4 18.6 N.A. N.A.
1977m" (in vitro)
Bellizzi & Hartwell 417 Radiography 81.77 18.23 N.A. N.A.
(1983))5 (in vivo)
Kaffe et al (1985)16 800 Radiography 62.5 37.5 N.A. N.A.
(in vivo)
Walker (1988)"7 200 Radiography 73 27 99 1
(in vitro)
Kartal & Yanikoglu 100 Clearing 55 45 92 8
(1992)'8
Meechai & Supachai 219 Clearing 65.75 34.25 94.06 5.94
(1995)"°
Miyashita ez a/ 1,085 Clearing 87.6 12.4 96.9 3.1

(1997)%°
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Fig. 1 Vertucci’s classification of root canal configurations in human permanent

teeth™
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Type IV.

A single canal extends from the pulp chamber to the apex.

Two separate canals leave the pulp chamber and join short of the
apex to form one canal.

One canal leaves the pulp chamber, divides into two within the root,
and then merges to exit as one canal.

Two separate and distinct canals extend from the pulp chamber to
the apex.

One canal leaves the pulp chamber and divides short of the apex into
two separate and distinct canals with separate apical foramina.

Two separate canals leave the pulp chamber, merge in the body of
the root, and redivide short of the apex to exit as two distinct canals.
One canal leaves the pulp chamber, divides and then rejoins within
the body of root, and finally redivides into two distinct canals short
of the apex.

Three separate and distinct canals extend from the pulp chamber to
the apex.
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Table 2 The number of mandibular canines at different length

intervals
Length (m.m.) No. of teeth (31) Percentage
L < 22.50 3 9.68
22.50 = L < 23.00 2 6.45
23.00 < L < 23.50 S 16.13
23.50 = L < 24.00 4 12.90
24.00 < L < 24.50 2 6.45
24.50 < L < 25.00 3 9.68
25.00 = L < 25.50 1 3.23
25.50 = L < 26.00 2 6.45
28.00 = L < 28.50 2 6.45
28.50 = L < 29.00 1 3.23
29.00 = L < 29.50 3 9.68
29.50 = L < 30.00 3 9.68
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Table 3 The number of mandibular incisors at different length
intervals

Length (m.m.) No. of teeth (619) Percentage
L < 17.50 4 0.65
17.50 =< L < 18.00 6 0.97
18.00 < L < 18.50 21 3.39
18.50 = L < 19.00 45 7.27
19.00 =< L < 19.50 54 8.72
19.50 = L < 20.00 87 14.05
20.00 = L < 20.50 71 11.47
20.50 < L < 21.00 105 16.96
21.00 = L < 21.50 59 9.53
21.50 = L < 22.00 63 10.18
22.00 = L < 22.50 49 7.92
22.50 = L < 23.00 29 4.68
23.00 = L < 23.50 16 2.58
23.50 = L < 24.00 9 1.45
24.00 = L < 24.50 1 0.16
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Table 4 Root canal configurations in mandibular incisors investigated
in this study based on Vertucci’s classification

Types No. of teeth (576) Percentage
I 430 74.65
11 40 6.95
11 37 6.42
v 64 11.11
VI S 0.87
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Figure 2 Root canal anatomy of mandibular incisors investigated in this study based on Vertucci’s classification.
From left to right : Type I, Type II, Type IlI, Type IV, and Type VI.
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Table 5 The number of mandibular incisors (Type II & III configurations) of which root canals merge at different

levels before exiting the apical foramen

Distance from apical foramen No. of teeth (77) Percentage
(mm.)
07 =D< 1.0 6 7.79
1.0 =D <20 21 27.27
20 =D < 3.0 22 28.57
330 =D < 4.0 19 24.67
40 <D =<5.5 9 11.68
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Table 6 Average tooth length of mandibular teeth
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Sources Mand. Incisors (mm.) Mand. Canines (mm.)
Central Lateral
Endodontics®* 21.5 22.4 25.2
Pathways of the Pulp®’ 20.7 21.1 25.6
Endodontic Therapy36 24
This study 25.3
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Table 7 Incidence of two canals in mandibular incisors reported from clearing studies

Clearing Studies Race No. of Teeth Incidence (%)
Kartal & Yanikoglu (1992)'® Caucasoid 100 45
Vertucci (1974)l2 Caucasoid 200 21.5
Meechai & Supachai (1995)19 Mongoloid 219 34.25
This study Mongoloid 576 25.35
Miyashita et al (1997)%° Mongoloid 1,085 12.4
Madeira & Hetem (1972)”J Mongoloid 1,333 11.5
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Abstract

Objective To study the root canal anatomy of mandibular anterior teeth in a group of Thai people
and compare the data with previous studies.

Materials and methods 650 extracted, intact mandibular anterior teeth were collected from hospital and
dental clinic around the country. The teeth were measured for the tooth length and opened into the
pulp chamber. All teeth were immersed in 5.25% NaOCI for 24 hours and then went through a clearing
process. India ink was injected into the pulp chamber with the aid of a high power suction at the root
tip to create the negative pressure. The root canal anatomy was investigated under a stereo microscope
and classified based on Vertucci’s classification.

Results All mandibular canines were found to have only one canal. The root canal configuration of
mandibular incisors showed 74.65% Type 1, 6.95% Type II, 6.42% Type III, 11.11% Type IV and
0.87% Type VI. In teeth with Type II and III canal configurations, the chance that the two canals
merged into one canal at the level of 4 m.m. or more from the root apex was found to be 11.84%.
The average tooth lengths of mandibular incisors and canines were 20.6 and 23.5 mm. respectively.
Conclusion Mandibular anterior teeth in a group of Thai people demonstrated one root canal in all
canine teeth studied and 25.35% incidence of two canals in incisors.

(CU Dent J 2000; 23:1-12)

Key words : root canal anatomy, mandibular anterior teeth, Thai
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