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—— Abstract

EFFICIENCY OF DENTIN CUTTING AND ROOT-END
RETROCAVITY PREPARATION USING ULTRASONIC DIAMOND
INSTRUMENTS AND THEIR INFLUENCE ON TOOTH STRUCTURE

Choon Hee Lim and Sung Kyo Kim

Department of Conservative Dentistry, School of Dentistry,
Kyungpook National Untversity, Taegu, Korea

The pusposes of this study were to evaluate the efficiency of dentin cutting and root-end
cavity preparation, and to determine the incidence of tooth crack when root-end retrograde
cavity preparation was done with ultrasonic diamond instruments,

To evaluate the efficiency of dentin cutting, ultrasonic diamond and stainless steel in-
struments were applied to 20 exposed bovine dentin surfaces perpendicularly or parallely at
the low and medium power settings for 1 minute (Miniendo™, EIE, CA, US.A.). The re-
sultant cavity depth was measured. To evaluate the efficiency of cavity preparation and to
investigate the incidence of tooth crack, 165 mesiobuccal, distobuccal and palatal root-ends
of extracted human maxillary first molars were resected by 3 mm perpendicularly to the
long axis of tooth using a slow speed diamond saw after root canal preparation and filling.
Retrocavities were prepared using a ultrasonic diamond instrument or a stainless steel one
of the low- or medium power settings of 2 or 6. Time consumed and the number of
strokes used for the cavity preparation were measured and the incidence of tooth cracks
was evaluated under a stereomicroscope.
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The results were as follows:

stainless steel ones did (p<0.01).

er one (p<0.01).

face than applied parallely (p<0.01).

ration.
steel one did (p<0.01).
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Both at the low and medium power settings, and both with perpendicularly- and parallely
applied tips to dentin, diamond instruments showed higher dentin cutting efficiency than

When tips were applied to dentin perpendicularly, both diamond instrument and stainless
steel one showed higher cutting efficiency with medium power setting than with low pow-

Both at the low~- and medium power settings, both diamond instrument and stainless steel
one showed higher cutting efficiency when tips were applied perpendicularly to dentin sur-

At the medium power setting, the number of stroke and time consumed were less with
diamond instrument than with stainless steel one (p<0.05) for the retrograde cavity prepa-

At the low power setting, diamond instrument induced less tooth cracks than stainless

retrocavity, ultrasonics, diamond instrument, stainless steel instrument,
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Fig. 1. Dentin cutting ability test of ultrasonic
tips applied perpendicular or parallel to the bovine
dentin surface, S2 and S6 denote stainless steel in-
strument with the power setting of level 2 and
level 6; D2 and D6 denote diamond instrument
with the power setting of level 2 and level 6,
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Table 1. Cutting depth of dentin with diamond and stainless steel instrument (Mean + S.D.)

Instrument Application Angle n Depth (um)
Stainless Steel 2* Paraliel 20 8.80+459**
Stainless Steel 2 Perpendicular 20 374324 97%*
Diamond 2 Parallel 20 3955+14.07
Diamond 2 Perpendicular 20 1674514824
Stainless Steel 6* Paralle] 20 12,569 .97***
Stainless Steel 6 Perpendicular 20 147 88 +86 57***
Diamond 6 Paraliel 20 4395+1898
Diamond 6 Perpendicular 20 2425415794

*Ultrasonic power level 2 and level 6,

**Significantly different from Diamond 2 group (p<0.01)

**Significantly different from Diamond 6 group (p<0.01)
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Fig. 2. Dentin cutting ability of ultrasonic instrument (Mean+SD,).

Stainless steel (S) or diamond instrument

(D) with power setting level of corresponding numbers (2 or 6), applied parallely (PA) or perpendicularly

(PE).
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Table 2. Number of strokes and time used for. the retrograde cavity preparation

Instrument n Number of Strokes Time (sec)
Stainless Stee} 2* 41 265,76 +164.40 150.10£86.84
Diamond 2 42 330.33£256.00 181.88+141.16
Stainless Steel 6 42 145.14+118,00%* 822416205
Diamond 6 40 97.93+8237 536314321

*Ultrasonic power level 2,

**Gionificantly different from Diamond 6 group (chi-square test): p<0.05.

Table 3. Number of strokes and time used for the retrograde cavity preparation when initial apical file size

was no. 10

Instrument " Number of Strokes Time (sec)
Stainless Stee] 2* 20 325.05%157.39 17055414419
Diamond 2 20 3417521841 179.70+103.25
Stainless Steel 6 19 206,05+117 49** 11311+ 61.26%*
Diamond 6 18 7194+ 7186 3962+ 3540

*Ultrasonic power level 2.

**Sjonificantly different from Diamond 6 group (chi-square test): p<0.05.

Table 4. Number of strokes and time used for the retrograde cavity preparation when initial apical file size

was between no. 15 and no. 40

Instrument n Number of Strokes Time (sec)
Stainless Steel 2* 20 199.77+153.80 124681 95.89
Diamond 2 20 306,04 +290.79 1758717102
Stainless Steel 6 19 9088+ 9382 5438+ 51.00
Diamond 6 18 11400+ 8585 6226+ 4633

*Ultrasonic power level 2,
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Table 5. Incidence of tooth cracks after retrograde cavity preparation

Instrument n No. of Teeth with Crack Crack Incidence
Stainless Steel 2* 40 14 14/40 (35.00%)**
Diamond 2 43 4 4/43 ( 930%)
Stainless Steel 6 42 7/42 (16.67%)
Diamond 6 40 6/40 (15.00%)
Total 166 31 31/166 (1867%)

*Ultrasonic power level 2.

**Significantly different from Diamond 2 group (chi-square test):

p<00L.

Table 6. Incidence of cracks after retrograde cavity preparation when initial apical file size was no. 10

Instrument n No. of Teeth with Crack Crack Incidence
Stainless Steel 2* 20 9 9/20 (45.00%)**
Diamond 2 20 2 2/20 (10.00%)
Stainless Steel 6 19 5 5/19 (26.32%)
Diamond 6 . 18 4 4/18 (22.22%)
Total 77 20 20/77 (2597%)

*Ultrasonic power level 2,

**Gignificantly different from Diamond 2 group (chi-square test): p<0.05.

Table 7. Incidence of cracks after retrograde cavity preparation when initial apical file size was between no.

15 and no. 40
Instrument n No. of Teeth with Crack Crack Incidence
Stainless Steel 2* 20 5 5/20 (25.00%)
Diamond 2 23 2 2/23 ( 870%)
Stainless Steel 6 23 2 2/23 ( 8.70%)
Diamond 6 22 2 2/22 ( 9.09%)
Total 88 11 11/88 (1250%)

*Ultrasonic power level 2,
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Legends for figures

3. Resected root surface before retrograde cavity preparation with a ultrasonic stainless steel tip:crack lines

are seen (x 32 stereomicroscope).

. Resected root surface after retrograde cavity preparation with a level 2 power setting of ultrasonic

stainless steel tip:two long crack lines (arrow)s are evident (x 32 stereomicroscope).

. Resected root surface after retrograde cavity preparation with a level 6 power setting of ultrasonic

stainless steel tip:one canal crack (arrow) is evident (x 32 stereomicroscope).

. Resected root surface after retrograde cavity preparation with a level 2 power setting of ultrasonic di-

amond tip:one short canal crack (black arrow) is evident, and several dentin cracks (white arrows)
are seen (x 32 stereomicroscope).

. Resected root surface after retrograde cavity preparation with a level 6 power setting of ultrasonic di-

amond tip:one definite crack line is seen (x 32 stereomicroscope).

. Resected root surface after retrograde cavity preparation with a level 6 power setting of ultrasonic di-

amond tip:one short canal crack (black arrow) is evident and several inadvertent scratchings (white
arrows) are seen (x 32 stereomicroscope).
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Fig. 3 Fig. 4
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Fig. 7 Fig. 8
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