C-shaped canale] ZEIH 2A2 5 DHSEYO] Msloh 23T X|0j8] 70| & 412] BAO| HEt AT

ABSTRACT

CROSS-SECTIONAL MORPHOLOGY AND MINIMUM CANAL WALL WIDTHS IN
C-SHAPED ROOT OF MANDIBULAR MOLARS

Byung-Chul Song, Yong-Bum Cho*
Department of Conservative Dentistry, College of Dentistry, Dankook University

The C-shaped canal system is an anatomical variation mostly seen in mandibular second molars,
although it can also occur in maxillary and other mandibular molars. The main anatomical feature of C-
shaped canals is the presence of fins or web connecting the individual root canals. The complexity of C-
shaped canals prevents these canals from being cleaned, shaped, and obturated effectively during root
canal therapy, and sometimes it leads to an iatrogenic perforation from the extravagant preparation.

The purpose of this study was to provide further knowledge of the anatomical configuration and the mini-
mal thickness of dentinal wall according to the level of the root.

Thirty extracted mandibular second molars with fused roots and longitudinal grooves on lingual or buccal
surface of the root were collected from a native Korean population. The photo images and radiographs from
buccal, lingual, apical direction were taken. After access cavity was prepared, teeth were placed in 5.25%
sodium hypochlorite solution for 2 hours to dissolve the organic tissue of the root surface and from the root

-canal system. After bench dried and all the teeth were embedded in a self-curing resin. Each block was
sectioned using a microtome (Accutom-50, Struers, Denmark) at interval of 1 mm. The sectioned surface
photograph was taken using a digital camera (Coolpix 995, Nikon, Japan) connected to the microscope.
197 images were evaluated for canal configurations and the minimal thickness of dentinal wall between
canal and external wall using Root Thickness Gauge Program’ designed with Visual Basic.

The results were as follows:

1. At the orifice level of all teeth, the most frequent observed configuration was Melton s Type C I (73%),
however the patterns were changed to type C II and C III when the sections were observed at the api-
cal third. On the other hand, the type C III was observed at the orifice level of only 2 teeth but this
type could be seen at apical region of the rest of the teeth.

2. The C-shaped canal showed continuous and semi-colon shape at the orifice level, but at the apical por-
tion of the canal there was high possibility of having 2 or 3 canals.

3. Lingual wall was thinner than buccal wall at coronal, middle, apical thirds of root but there was no
statistical differences. (J Kor Acad Cons Dent 32(1):37-46, 2007)
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Meltond] && 48 &5

C [ Any C canal outline without any separation
(Continuous C-shaped canal).

C I Dentin separated one distinct canal from a
buccal or lingual C-shaped canal in the same
section(Semicolon (:) shaped canal).

C II: 2 or more discrete and separate canals.

C I: Single round oval canal.
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Figure 1. Classification of the canal configuration.

% Ao Diamater Guags G
e HE

nage

Fio {EWorDici imaps Anabas\Hom Dimcta Guogo\ 7121 g @ € Standad Mewr
Imag Cies | 644,53~ 48408 € Ftpon
#  secondpaint

True diarater 755 mm

Figure 2. Computer program, measuring minimum wall
thickness.
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Figure 3. The transfiguration of the canal.

39



CHEIX| L ZEI3IR]: Vol 32, No. 1, 2007

Table 1. The transfiguration of canals at different levels

Level

No. Coronal »  Apical

1 Cl Cl Cl Cl Cl Cl Cl Cl Cl

2 Cl Cl Cl Cl Cl Cl Cl ClI Cl

3 cl Cli CI Cl Cl ClI

4 Cl Cl cli Cll Cli CI Cl

5 ClI Cl Cl Cl Cll Cli Cll

6 ClI Cl cl Cl Cl oF!|

7 CI CI Cl Cl Cl Ccl

8 Cl Cl Cl Cl Cl ClI

9 CclI CI CI Cl Cl

10 Cl Cl Cll Cl Cl

11 Cl Cl Cl CW CIV Cl CN CW

12 Cl Cl Cl Cl Cl Cli CI

13 Cl ClI Cl Cl Cll

14 Cl Cl Cll Ccl Cll Cli Ccli

15 cl Cli Cll Cl

16 Cl Cl Cl Cli Cl Cl

17 Cl Cl Cl Cl Cl

18 Ccl o] Cl ClI Cl Cl ClI

19 Cl Cl Cl Cl Cl Cl Cl

20 Cl Cl Cl Cl Cl

21 Cl ClI Cl Cl Cl Cl Cl

22 ClI Cl Cl Cl Cl ClI

23 Cl Cl Cl Cl Cl Cl

24 Cl ClI Cll Cl Cli

25 Cl Cl Cl Cl Cl Cl

26 Ccl Cl Cl Cl Cl

27 Cl Cl Cl Cl Cl ClI

28 Cl Cl Cl Cl Cll Cli Cli

29 Cl Cl Cl Cl

30 Cl cl Ccl Cl Cl ClI

Table 2. Number of specific canal type at different levels
Level

Type Orifice Middle Apical 3 mm Apical 1 ma
C 1 22 16 10 8
(o | 6 9 13 12
clh 2 4 6 9
ch 1 1 1
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Unchanged (from subpulpal Number of C-shaped 3), 2AAFAA @A 2702 HolodlA Yehd C 1T
to apical) canals typed A THRZ A5 & FHVEE YERAAC
C1 7
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Table 4. Minimum wall thickness at buccal side (mm)

Subpulpal Middle Apical 3 mn Apical 1 mm
1 2.501 1.561 1.452 1.034
2 2.544 1.717 1.096 0.610
3 2.283 1.751 1.173 0.981
4 2.108 1.392 0.877 0.686
5 2.278 2.159 1.159 0.579
6 2.404 2.043 1.630 0.655
7 2.581 1.398 0.965 0.496
8 2.614 2.237 1.005 0.853
9 1.661 1.385 0.682 0.737
10 2.036 1.764 1.127 1.019
11 2.274 2.069 1.380 1.041
12 2.494 2.187 1.200 0.360
13 2.425 1.928 1.512 - 1.070
14 2.125 2.005 1.165 1.124
15 1.971 1.594 1.352 1.185
16 2.304 1.719 0.895 0.510
17 2.062 1.590 1.129 0.673
18 1.975 1.386 0.860 0.698
19 2.436 1.987 1.128 0.864
20 2.006 1.652 1.252 0.754
21 2.395 1.437 0.968 0.807
22 2.134 1.185 1.102 0.556
23 2.370 1.800 1.038 0.905
24 2.428 1.902 1.355 1.085
25 1.977 1.732 0.889 0.730
26 2.573 1.064 0.865 0.762
27 2.175 2.374 1.724 1.313
28 1.832 1.701 1.069 0.864
29 2.479 2.137 2.010 1.425
30 2.225 1.391 1.120 0.761
Mean value 2.260 1.74 1.17 0.84
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Table 5. Minimum wall thickness at lingual side (mm)

Subpulpal Middle Apical 3 mm Apical 1 mm
1 1.763 1.443 1.093 1.304
2 1.897 1.455 0.561 0.285
3 2.194 1.507 0.850 0.531
4 1.991 1.184 0.540 0.387
5 2.136 1.425 0.539 0.373
6 1.952 1.563 0.659 0.320
7 2.373 1.335 0.942 0.451
8 2.237 2.100 0.970 0.668
9 1.578 1.355 0.961 0.357
10 2.007 1.369 0.566 0.379
11 2.164 1.660 1.239 0.950
12 2.244 1.925 0.296 0.133
13 2.237 1.668 0.726 0.371
14 1.880 1.604 0.571 0.881
15 1.594 1.208 0.940 0.46
16 2.112 1.095 0.482 0.409
17 2.003 0.842 0.465 0.359
18 1.632 1.006 0.724 0.495
19 1.914 1.498 0.528 0.432
20 2.094 1.130 0.525 0.447
21 2.233 1.614 0.826 0.449
22 1.953 0.655 0.360 0.331
23 2.432 1.594 0.890 0.509
24 2.305 1.653 0.832 0.846
25 1.794 0.836 0.763 0.267
26 2.197 1.490 0.614 0.772
27 2.143 1.943 1.353 0.996
28 2.024 1.618 0.751 0.477
29 2.106 1.653 0.816 0.542
30 1.859 1.234 0.812 0.692
Mean value 2.034 1.422 0.739 0.529
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C-shape ©# F2 st A 20| FA| A Hole 587 wlo] FezA, 1 4L 2 28E& A2 finolu
webo] EAgHT}, o]H A oz B FHASA AR Y E SHFHLS Westy, Aokd 7| 22344
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o] A7 54L& C-shape A% 7H ste} A2 th7-A]9| sf5-3t4 <l Fejok 2|2 $1A]o e 4 a4 F7
of tiste] AFatnal stHt TAH 3} Ul P S C-shape 23S 7Fd 2jo}E 3070 A3t WA AR o 3
Z AZ oY F9E dAE e ol &8t #sh. A 3% 284 #R (Orthodontics resin,
Densply/Caulk, U.S.A)& ol &3t XARE AAG XotE wj&d F 7429 AlEE Accutom-50 (Struers,
Denmark)o] ZHAIA 1 m A2 A dAnjgt thg Adds 4877 9449 dAd 72k (Coolpix
995, Nikon, Tokyo, Japan)& |83t Ztzke] A3-& &slAtt. 307 X|ofellA] &t 19770¢] o} H & Root
thickness gauge program< °|-&3te] 2@ 9] WalE EFatn T8 2o} Xofely Alold] EAst= AFobd
o] HAFA tial) A+, A

1. 23FlA C 1o] 718 Bol (73%) HAH oY X 2HRE 255 23 Feo gt Wse Ho C [ &

C 9 2#Fejrt go] F2 H%eH, 11 /1Y (36%) Aot e THYTAA X2HF74A] ZAF el 3}
g Holx| gttt THYFAM @A 270¢] Rotf A YERd C 1 typed ASHFE A58 52 SRS Y
BRIt
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