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— Abstract

SHAPING ABILITY OF ROOT CANAL INSTRUMENTS
ON CURVED ROOT CANALS

Myeong - Su kim, D.D. S., Ho - Hyun Son, D.D.S., Ph.D.

Department of Conservative Dentisty, College of Dentistry Chonbuk National University

Four endodontic instruments from different manufacturers(X - file, Hedstrom - file, K - flex - file,
Cavi - Endo) were used to shape 80 mesial canals of extracted posterior teeth. The instrument’s
ability to enlarge and shape the canals as the original canal shape was assessed by superimposing
radiographs of canals obtained before and after canal shaping.

The results were as follows

1. Hedstrom-file enlarged canals greater than K- file, K- flex - file, and Cavi - Endo(P<0.05).
There are no differences in canal enlargement among K - flex, X - flex - file, and Cavi - Endo(P<
0.05).

2. All the instruments showed no difference in canal enlargement between convex side and concave
side of B point in proximal and clinical radiographic views, but at the concave side of C point
canals were enlarged greater than at the convex side(proximal view of K - file : P<(0.05, the
others - P<0.01).

3. There was no difference 1n canal enlargement between convex side and concave side in proximal
view of A and D points of K - file and X - flex - file(P<{0.05). But in clinical view, canal enlarge-
ment at convex side of A point and concave side of D point was greater than that at concave
side of A point and convex side of D point respectively.

4. Hedstrom - files showed greater canal enlargement at convex side of A points and concave
side of D points (P<<0.05 or P<{0.01). Cavi-Endo showed no difference in canal enlargement
between convex side and concave side at A and D points in proximal view(P<(0.05). Bur canal
enlargement was greater at concave side than at convex side of D point in clinical view.

5. K-file and Cavi - Endo showed no differences in canal enlargement between convex and concave
side in proximal and clinical view (P<{0.05). K -flex - file showed greater canal enlargement
at concave side in proximal and clinical view(P<(0.05). Hedstrom file showed no differenc
in canal enlargement between convex side and concave side in proximal view, but showed
greater canal enlargement at concave side in clinical view(P<C0.05).
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% Proximal view : radiograph of canal in facioingual direction
#* Clinical view : radiograph of canal in mesiodistal direction

1mm point from radiographic
center point between A and C point

A point :
B point :
C point : most curved point of root canal

D point

: center point between B point and canal orifice
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in this study

Instrument Manufacturer
K-type file MATSUTANI SEISAKUSO Co. Japan
K-flex-file MATSUTANI SEISAKUSO Co. Japan
Hedstrom file MATSUTANI SEISAKUSO Co. Japan
Cavi-Endo Dentsply Co. U.SA.
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Fig 2. Diagram of the points for comparison of root canal enlargement.
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Table 2. Percentage of canal
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Instrument Point Convex side Concave side
(mean + S.D.) (mean + S.D.)
A 387 + 218 148 + 138
B 137+ 59 170 + 104
H - file
C 44 + 27 324 + 198
D 148+ 74 305 + 179
A 176 + 100 75+ 47
B 102 + 52 83+ 55
K- file
C 35+ 24 186 + 86
D 93 + 47 163 + 66
A 205+ 68 76+ 34
K - flex B 99 + 48 97 + 56
file C 52+ 21 261 + 144
D 120 + 48 196 + 107
A 160 + 230 85+ 173
B 77 + 41 79+ 37
Cavi - Endo _
C 39+ 23 156 + 79
D 70+ 38 113+ 57
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Table 3. Percentage of canal enlargement in proximal view(%)

Instrument Point Convex side Concave side
(mean + S.D) {mean + S.D)
A 263 + 195 150 + 144
B 157 + 80 160+ 72
H - file
C 98 + 104 256 + 147
D 165+ 97 256 + 168
A 106+ 71 83+ 66
B 53+ 44 69 + 52
K -file
C 39+ 44 81+ 70
D 73+ 72 119+ 96
A 101 + 53 73+ 65
K - flex B 79 + 45 77+ 49
file C 39+ 22 134 + 94
D 108 + 63 145 + 111
A 92+ 96 53+ 33
_ B 55+ 38 66+ 57
Cavi - £ndo C 0+ 30 73
D 57+ 37 70+ 63

Table 4. Statistical analysis on canal enlargement between convex and

concave side by Hedstrom file

Point Proximal view Clinical view
A *(CV>CO) *(CV>CO)
B NS NS
C *(CC>CV) *(CC>CV)
D *(CC>CV) ** (CC>CY)

NS : Statistically not significant, **:P<0.01, *:P<0.05 by t-test
CV)>)CC means that the percentage of canal enlargement in convex side
was larger than that in concave side.

CCO)CV means vice versa of CV)CC
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Table 5. Statistical analysis on canal enlargement between convex and

concave side by K-file

Point Proximdl view Clinical view
A NS *(CV>CO)
B NS NS
C *(CC>CV) * (CC>CV)
D NS *{(CC>LCV)

NS : Statistically not significant, **:P<0.01, *:P{005 by t-test
CV)CC means that the percentage of canal enlargement in convex side
was larger than that in concave side.

CCO)CV means vice versa of CV)CC

Table 6. Statistical analysis on canal enlargement between convex and
concave side by K-flex-file

Point Proximal view Clinical view
A NS ¥ (CV>CO)
B NS o NS
C * (CC»CV) *(CC>CV)
D NS *»(CC>CV)

NS : Statistically not significant, **:P<0.01, *:P{005 by t-test

CV>CC means that the percentage of canal enlargement in convex side
was larger than that in concave side.

CC>CV means vice versa of CV)CC

Table 7. Statistical analysis on canal enlargement between convex and

concave side by Cavi-Endo

Point Proximal view 7ainical view
A NS NS
B NS NS
C *»* (CC>»CV) *(CC>CV)
D NS “*(CC>CV)

NS : Statistically not significant, **:P<0.01, *:P{005 by t-test

CV)>CC means that the percentage of canal enlargement in convex side
was larger than that in concave side.

CCYCV means vice versa of CV)CC
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Table 8. Statistical analysis on canal enlargement between convex and

concave side in all points of proximal and clinical views.
Instrument Proximal view Clinical view
H - file NS *(CC>CY)
K -file NS NS
K-flex-file *(CC>CV) *(CC>CV)
Cavi - Endo NS NS

NS : Statistically not significant,

*:P<0.05 by t-test

CC>CV means that the percentage of canal enlargement in concave side

was larger than that

in convex side.

Table 9. Comparison of total percentage of caral enlargement by each

instrument.(% )

Total percentage
Instrument of canal enlargement

(mean + S.D.)

H - file 19801 + 90.86

K- file 9599 + 4533*

K - flex - file 11642 + 59.97*

Cavi - Endo 80.70 + 3649*
(Mean value) 122.78 + 25.55

* statistically significant by ANOVA and Scheffe test (P€0.05).
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