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Abstract

The effect of shockwave frequency on the fragmentation of stone
using extracorporeal shock wave lithotripsy

Woo Jin Ko

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Moo Sang Lee)

Since its introduction, extracorporeal shock wave lithotripsy(ESWL)
has grown to be the most preferred choice of treatment for the stone
in the wupper wurinary tract. In ESWL, the effectiveness of
fragmentation of the stone depends on the factors such as makeup of
the stone, capability of lithotriptor, shockwave pressure(energy),
and shockwave frequency. Among the elements that affect the
fragmentation of the stone, several studies currently exist on the
effect of shockwave frequency on the fragmentation of stone but to
our knowledge, a little information 1is known on the effect of
shockwave frequency for the treatment of stone. Although current
studies report the effectiveness of the decreased shockwave frequency
on fragmentation of the stone, there are few reports on the
effectiveness of shockwave frequency for the stones of different
sizes. In this study, using tube Ilike stone receptor which is
similarly shaped to the upper urinary tract, we tried to determine
the most effective shockwave frequency on the fragmentation of the
stone with three different sizes of stones.

In this study, three different sized stones(length: 5mm, 11lmm, 15mm,
diameter: 5mm) were each placed in a silicon tube(length 35mm,
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diameter 6mm, thickness 1mm) and lithotripsy was performed. The total
number of pulses of shockwave on 11mm and 15mm stones was 500 and on
a bmm stone, it was 400. The shockwave pressure was equally 100MPa
for all. The shockwave frequency was divided 30, 50, 70, 90, 110, 130,
150 per minute and the test was repeated 6 times per different sized
stones. After applying shockwave, we strained the pieces of stones in
the net with 2mm holes, placed the strained stones in petri dish and
dried them in 40°C oven. We measured the weight and the number of
pieces of residual stones.

After ESWL, there was no statistical significance on the weight of
the residual stones(bmm stone; p=0.2048, 1lmm stone; p=0.7739, 15mm
stone; p=0.2213) but there was statistical significance on the number
of residual stone fragments per different sizes. For the 5mm stone,
there was no statistical significance on the number of stone
fragments(p=0.6917). For the 1lmm stone, as the shockwave frequency
decreased, the number of stone fragments increased and it was
statistically significant(p<0.0001). It was also statistically
significant for the 15mm stone(p<0.0001). In the 11mm and 15mm stones,
as the shockwave frequency decreased, the sizes of the fragmented
stones were smaller and more regular. This result was shown more
clearly where the shockwave frequency was 50 per minute. The sizes of
residual stones were clearly larger where the shockwave frequency was
130 per minute or over.

In conclusion, the shockwave frequency does not affect the
fragmentation of the stone where its size is smaller than the focus
area. However, if the size of the stone is the same or larger than
the focus area, the shockwave frequency of 50 per minute will
fragment the stone in smaller and regular sizes and will be most
effective.

Key words: shockwave lithotripsy, shockwave frequency, upper urinary
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tract, fragmentation of the stone
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