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Table 1.  Group of Experiment for Canal

Enlargement
Group Device Used File n
EZ ENAC Zipperer K-type 30
File
EH H-File 30
EF Flexofile 30
HK  HARMOSONIC K-File 30
SS Sonic Air MM 3000 Sharper File 30
HF  Hand (Control) Flexofile 30

AL AR 2~3meFolWH ,nE &
Yol HZEES Agsgion, 1049 29y
Nae Ade ANy, ENAC®e apga
B¥de 549 159 }VIGME= 3 (mac-
hine unit), 209 3}Yo)*x = 6 ( machine
unit) 22 AHgsEth, HARMOSONICRY 5
82 4% 49 6 (machine unit) 28 A
$39.on Sonic Air M3000%Ye 2 F
W] Hu&x=( 509 rpm)olA ALgstgcl

B. T2 4% e 9P a% 4Y

A2l QYo ¥Y #HA BSL YAA(S-
tereomicroscope ) 2.8 #aAslY 1) oA
THYE 9} Ledge, Zip, R#AAIYE, A 29
CUYE a7l TFoAde] e ASE 2
THIY WY Yol 4 Agpe W
&S T e 399 HAp 3
Asiglon, 2<o4e] AN AL A
Ak
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( Table 2) &,20%¥ Sharper 3 & o} &
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/
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Table 2.  Group of Experimént for Cutting
Ability of Ultrasonics beyond the
curvature

Group Flute of File n
1 Whole Flute 15
2 No Flute 15
3 Apical Flute 15
I &% 4

1) 2389 2 2343l B3 49

A. 23 @3 AY

Z A7 2@ A=E olet #sk
t}. ( Table 3 )

GROUP1

Whole Flutes

GROUP2

No Flutes

GROUP3

Apical Flutes

Fig. 1 : Schematic Illustration of Experiment for Cutting Ability of Ultras-

onics beyond the Curvature
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Table 3.  Amount of canal enlargement

(1/100 mm)

. Enlarged Size
Group Device Used File #15 #20
EZ ENAC Zipperer 19.53 22.50
EH H-File 18.33 23.70
EF Flexofile 19.63 23.27
HK HARMOSONIC K-File 19.83 23.40
SS Sonic AIR MM 3000 Sharper 21.47 26.40
Total: 19.76 23.85
HF Hand (Control): 4.99 Min

2y ZFXNFIVVIE ARSI 183 2
) 7 r2EE B 158 Y& ol 8F A
S HFE 19.76, 209 YL °ol&F A H
o 23.852 @ Ao JePgoen, %
4 dzFdNE 159 e 20047
sl 4.99 o] &85

o] ARE ANOVA S t-@A o3 A
A g a3, 169 3 AR8A 3592 EH
o) 743 Wtx, EZ, EF, HK o] 2 thg
o2 Yehgi, SSTo] FiFge 43 &R
oz yeigrh (P<0.001) ( Fig. 2 )20
H SYAREA] 2@ s e SSEel R E

Viw ma
2

A1 rrl

1] [T (] WK s Grour

Fig. 2 : Enlarged canal size in
No. 15 file
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Aoz Yehgon ( P=0.001 ),EZ EF, H-
K, EHTS gd58e] nlxd Aoz ek
o). (Fig.3)

1,100 men

Tl

1 crowr

Fig. 3 : Enlarged canal size in
No. 20 file
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oz 20974 Z|IUH A9l FHITE
28 e YA EL 60%oIch ( Table 4)



Table 4.  Percentage of ideal and non-ideal
canal shape

Ideal Canal Non-ideal Canal

Group n (%) n (%)

EZ 26 (86.7) 4 (13.3)
EH 15 (50.0) 15 (50.0)
EF 19 (63.3) 11(36.7)
HK 25(83.3) 5(16.7)
SS 4(13.3) 26 (86.7)
HF 12 (40.0) 18 (60.0)

o] e FIFHT YT B FFHo]

RP o ( P<0.001), AAsgo] A8 =
std T3 HE smmoll ik AlAl ol 9 3}
AF Aolo] EASH Foio] U= TR o]
= e A= U (P)0.1), ©FFH]
ol e} abdsge A9 Aich(Table 5)

Table S.  Mean of weight differences (gram)

Group Flute of File Weight Differences
1 Whole Flute 0.0118
2 No Flute 0.0012
3 Apical Flute 0.0015
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Fig. 4. Diagram of ultrasonic oscillation
L: Longitudinal oscillation
T: Transverse oscillation
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ABSTRACT

An Experimental Study on the Cutting and Canal
Shaping Ability of the Ultrasonic Devices

Byung Duk Nho , Sung Jong Lee, Dong Su Park, Chung Suck Lee

Department of Operative, College of Dentistry
Yonsei University

The purpose of this study was to evaluate Ultrasonic devices in root canal enlargement, about
the effects on the canal shape and on the cutting ability beyond the curvature in curved canals.

180 resin blocks with 40° curvature in apical third and 16mm long canal were made of epoxy
resin and smooth broaches, These blocks were devided into six groups. According to the devices
(ENAC®, HARMOSONIC®, Sonic Air MM 3000®) and files (Zipperer file, H-file, Flexofile,
K-file, Sharper file), five groups were instrumented one minute with # 15 files, then the enlarged
size was measured. And # 20 files were used again in the same groups, then the enlarged size was
measured. In control group, the time which was taken to enlarge the canal from # 15 to # 20 by
hand technique was measured. The data was analyzed statistically.

Then the enlarged shapes were evaluated in six groups with the stereomicroscope and recorded
in ideal and non-ideal canal shape to compare the effects of ultrasonic devices on the canal shape.
Only the ideal shaped canals were used in the study whether the cutting ability beyond the curva-
ture in curved canals was, or not. The files with whole flutes, no flutes, and flutes in apical Smm
only were used. The weight differences of pre-and post-instrumentation by Sonic Air MM 3000®
for two minutes were compared.

The results were as follow:

1. Intracanal instrumentation for 1 minute with ultrasonic devices using # 15 and # 20 file in
curved root canal of the epoxy resin block can not reach to the next file size.

2. Sonic Air MM 3000% shows higher cutting ability than the other two devices (p=0.001),
however the percentage of non-ideal canal shape was the highest.

3. Two ultrasonic devices except Sonic Air MM 3000 considered normal in ideal canal shaping
ability.

4, Little cutting ability was shown beyond the curvature of curved canals.
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Fig. 5. Ideal canal shape. . Fig. 6. Ledge formation

Fig. 8. Hourglass shape

Fig.7. Zip formation

Fig. 9. Another canal Fig. 10. Broken instrument.
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