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Acoustic Properties of a Domestic Extracorporeal Shock Wave
Lithotripter

Min-Joo Choi'?, Jong-Soo Lee?”. Sung-Sam Kim®, Sung-Chan Cho®,
Hyeong-Seok Yang”, Jong-Soo Son” and Won-Gee Chun*

ABSTRACT

In the study we measured and evaluated the acoustical property of a domestic spark gap type
extracorporeal shock wave lithotripsy (ESWL). Altering the discharging medium between the
electrodes of the shock wave generator (water. 1 % and 10 % NaCl electrolyte), we measured shock
waveforms and sound pressure level (SPL). For the shock waves produced using the discharging
medium, water. it was seen that the shock wave peak pressure went up to 70 MPa. and the SPL
was in the range of 90 - 100 dB. As the concentration of NaCl increased in the electrolyte. the SPL
did not change much and was shown to increase correlation with the discharging voltage. In the
case of the discharging medium. 10 % NaCl electrolyte. it was found that the shock amplitudes
varied in a narrow range when being high in the concentration of NaCl and were large when being
high in discharging voltages. While the stone fragmentation was in process. we measured the acoustic

emission and compared their spectral properties.
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Fig. 1. Principle of ESWL.
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Fig. 2. Outline of the experimental setup.

ESWL AlgAl 24 24 2 £¢& a8 743 3
8¢ 82191 373 needle hydrophone (NTR Sys.
USA)E o838t ZFaAD. 2 cavitationol
¢ hydrophone &48 2A a7l 93 sensing
element ¥&& castor oil& A& containero] Yol
BESIAT.  castor oile EESTe gF  Ag
cavitationo] WAstz] b= EAHL Az ik

=% 7€ (SPL) 2 83 4% 232 sound level
meter (LA215 Sound Level Meter. Ono Sokki.
Japan) & AHE-stTh

S Abol& A3 Qe AL £ () %). NaCl
AAE (1 % 10 %) & g5

AN 24 249g 9% 29 AME plaster of
paris & & 115 v82 49 nsqdd ass
7ZH2 30 mm AZ 30 mm F4 10 mm 9 RgwA
Egolw A1 A A8y E4o) wksri[2)
Ao Walo] M2 AT 5§ BH9 golde Hi}
871 98 A= AlolE 2 ARE 2FsYon
%% MAZ person current monitor (model 10].
Pearson Electronics Ltd. Palu Alto. CA. USA) 2
Ab &t o)



T4 A BT HAUIS) SuHH

JIIII
0x
0%
¥

m, 2 2

3 HF oY

Fig. 32 &A Ago) 13 kvl 3¢ 8 43 NaCl
AN PAste A0S 52 H
Bgg vREa 9l

Fig. 3adllA Bd FXo| & &olM Bdd 22
WA 297t AAE AIHQY trigger 27 B ¥
3us ojFel AR7E 223 USE & F Utk oY
@ AIG AAL Y A7) Agol 27| R T 24
sty Aog wFo] NaCl AdAA F¢ Fig bt
Fig. 3collA HoFE AAY 293 EgA A5
A AR 523 Yo Fr2 § S P
AL AIZE A ¢ Biddoz Wastn sl
Ex fg 2 Aoz Jehgoh o)A YT 43
soll A HAE FHAY Wle Zo] e Ae

A4ue LG FHgol Ak WA Aol F7HE
7baka sdch

K=X
T

Nl
=z
L.

o me A7 HAdg> F

32 £4n &4 (P+, P-)

23 F9eM 238 $F33 49 (P+. P-)2
Fig. 4olM 2o F3 ek & =FoM FFH39 &
A2 slo]l=2E 29 HAtg Ao oz
A3 4EHE B HYo %7}§)°ﬂ a2t F7hst

3ok g d Aol e dF O kV) P+ E
(% 0 % NaCl dai@)olA 7}0 32 1 % NaCl
Hal 4. 10 % NaCl Aalld ¢o2 AT ¥d A
Rto] Fotdoel wet 10 %. 1 %. 0 % TL2 343
P+7F ®obAin Aok & £AAM BHE BF P+
Z7bstthzl WA AHSH 13 kVelFele 2318 Fas

I Qlth P-&= 10 % NaCl AsfidelA e #3 A%
o] F7hgtel me} —57}5}1 AARE 0 %% 1 %
NaCl Aal Al 4% 13 kV A& #asivirt o
F7kste BHE 2oln Utk YT AP sholA
FA 5% Pr & P- gol Wt B oA Hd®
o ol 3o (RE WA HAA 30 % FE).
NaClofl 4 3% B e HopA2 USE £ F
Ak (10 % NaCl 92 3+ BE da7t g4

A9 5 % o).

o

current (kA)

& &b b U O v a2 O @

current (A}

current (kA

@ & & b o N s @ @

.5
a
~
T
IS
r
o

Fig. 3. Electrical current flowing through the
electrodes at the discharging voltage
13 kV. (a) 0 % NaCl electrolyte
(water), (b) 1 % NaCl electrolyte.
(¢} 10 % NaCl electrolyte.
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