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CLINICAL APPLICATION OF SONOLITH 3000 TYPE ON
EXTRACORPOREAL SHOCK WAVE LITHOTRIPSY FOR
RENAL AND URETERAL STONES

Toshitsugu Oka, Tsuneo Hara, Osamu Miyake,
Yoshiyuki Kobayashi, Yutaka Yasunaga, Kiyomi Matsumiya
and Minato Takaha
From the Department of Urology, Osaka National Hospital

With Sonolith 3000, a new extracorporeal shock wave lithotriptor, we performed extracorporeal
shock wave lithotripsy (ESWL) on 34 patients with upper urinary stones, including 5 patients with
target stones of this clinical application in both sides. The 39 target stones in the 34 patients
were located in the renal calyx (13 cases), renal pelvis (14 cases), renal calyx and pelvis (1
case), renal pelvis and ureter (1 case), and upper ureter (10 cases).

The ultrasound-aiming system gave a satisfactory imaging of the target stones in 94.9% of
cases (37/39 cases). During the ESWL treatment, 32 patients (94.2% ) did not need anesthesia,
but 2 patients (5.9% ) needed epidural anesthesia because of intolerable pain and/or terror of pain.
The average number of treatments per case was 2.08, and the average dose of shock waves per
treatment was 3,691.1. The stone-free rate on the l4th, 42nd and 90th days after the last ESWL
treatment were 28.2% (11/39), 51.3% (20/39) and 64.1% (25/39), respectively. Out of 39 cases, 31
cases (79.5% ) were either stone-free or had only sand-like residual stones on the 90th day. Most
cases had minimal side effects, such as transient macroscopic hematuria (100.0%), skin eruption
(50.0% ) and back pain (41.2%), but one case needed a 1,200 ml transfusion because of perirenal
hematoma immediately after lst session of ESWL treatment with 2,300 shock waves (13kv). The
serum total bilirubin level on Ist day after the last session of ESWL treatment was significantly
increased when compared with the preoperative level, but the level was not significantly increased
after the Ist session. This suggests that the damage caused by the shock waves to the red blood
cells, muscle tissues and renal parechyma may be increased with the increase in the number of
sessions of ESWL treatment.

Although we experienced one episode of perirenal hematoma, we believe that the Sonolith 3000

is useful as an extracorporeal shock wave lithotriptor for urolithiasis.
(Acta Urol. Jpn. 35: 1203-1211, 1989)
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b CHM : (CBRDE IO RTFR “E5” ©
Hb, BHEEL, bLTWRT GWEHORBE LK
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Sonolith 3000 % fi\»C ESWL A% 17 - 7 34
ZOBEDH b5 4L, SED ESWL BEON &K
LB ERETACE L TWickd, REaFREHZE
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ZhB3GIDEE—%% Table 1 TR LIS, i
# H-3 XEREES S 6 Lo 1,200ml o
M MEE U, F7oE H-20R 13, ESWL KBk
B - RERATRME (PNL) ©BTL, 25
CHEG H-33 13, ESWL BEHR T, EAEESRY
LIIRR RS bh - BRREBTHRREECHT
BEMEToTciosd, Zhb 3 FIIMigo mEER s
BREORSEI L L.

ESWL S ORBEEOMEB B, ToBHT
ST RO ESWL BT LIcBE% A%~ H
LLUTHEL, FMincEHzm D push back wh
B LIREERD 26 GEFl H-4 3 L0 H-9) iwo
Wik, BEEAL LU ToBE 21T - .

1) BB

Table 2. |1 ZHZoBRFECET S ESWL BE EER, HE
BEHks XL O RN
R s
€5 (5)
HEORKE
<10 mm 9 1.56 2,110.4 103.9
10 mm< <15 mm 19*! 1.8 3,789.9 201.0
15 mm< £20 mm 5 2.60 5,582.6 253.0
20 mm< £30 mm 4 3.75 4,468.0 243.8
30 mm< 1 2.00 3,475.0 150.0
R
B ® 12%2 2.08 4,987.1 207.1
¥ & 1443 2.14 3,261.4 167.1
I - BT 1 2.00 3,475.0 150.0
Wi RE 1 2.00 5,109.0 300.0
R B 10 2.00 2,617.3 187.0
Total 38 2.08 3,691.1 188.0

*ES) H-3 IXBR &, H-21R &t *2:4EFI H-3 1388 ¢,
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Table 3. BHEEZWIRPERET X 2RO MERD
A &, 32Y2F-7::]; 3
FEBI B
% (%) HH (%) RHH (%) EH (%)

REORKE
<10 mm 9  2(22.2 7(77.8) 0(0 ) 0(0)
10 mm< £15 mm 20 2(10.0) 17 ( 85.0) 1(5.0) 0 (0)
15 mm< £20 mm 5 1(20.0) 4 (80.0) 0(0 ) 0 (0)
20 mm< £30 mm 4 0(0 ) 3(75.0) 1 (25.0) 0 (0)
30 mm< 1 0(0 ) 1(100.0) 0(0 ) 0 (0)

REFERAL
® 13 3(23.1) 10(96.9) 0(0 ) 0 (0)
¥ & 14 1(7.1) 13(92.9) 0(0 ) 0 (0)
W& - B 1 0(0 ) 1(100.0 0(0 ) 0 (0)
WL - RE 1 0(0 ) 1(100.0) 0(0 ) 0 (0)
R 10 1(0.00 7(70.0) 2 (20.0) 0 (0)
Total 39  5(12.8) 32(82.1) 2 (20.0) 0 (0)

Table 4. ESWL HEZOBARRT

AL BURAIREE (90H B)

1207

BREHRE 14HHE 42HH 90HH

¥ K % & WL - BN WE-RE¥ R ¥
% L 11(28.2) 20(51.3) 25(64.1) 7(53.8) 10(71.4) 0( 0 ) 1100.0) 7 (70.0)
Bk 11(28.2) 12(30.8) 5(12.8) 2(15.4) 1(7.1) 1(100.0) 0( 0 ) 1 (10.0)
< 5mm 8(20.5 3(7.7 5(12.8) 2(15.4) 2(4.3) 0( 0 ) 1( 0 ) 1 (10.0)
<10mm 8(20.5 3(7.7 3(7.7) 1(7.1) 1(7.1) 0( 0 ) 1( 0) 1 (10.0)
0mm< 1(26 1(2.6) 1(26 1(7.77 o0(0 ) o(0 ) o(0) 0(0 )
#iE B % 39(100) 39 (100 ) 39(100) 13(100) 14(100) 1100 ) 1100 ) 10 (100 )

S4FEGI326] (94 1%) 3, EFRE:HA B o ERHH
Rvzyvy 15~30mg) REEH (> 7€24 5
mg) DEENZT ESWL BEAT &N T
2, fEF H-4 X0 H-16 © 24 (5.9%) iz, &
ALK DI DR TS5 ESWL BEN Tk -
Feizsd, 2EELIEO ESWL 1 #ic it TS 4 prle
THBEE L.

2) ESWL fefTE#, SRS X O HBRRE (Ta-

ble 2)

345ED, 39MALCHF LET80[EID> ESWL HE#1T-
7c?S, 1EIBD ESWL BECEARMEL 7oL,
DB BEITEE & Tn o 1ER H-3 o 1 Fl%kR< 33
fEF), 38HBALCT B ESWL o EHEHEEIRIL2. 08
BICh-t. HADOKE XLOBEFHRTIL, EAER
10mm UTFOEATIE 1 EDALA66.7% (6/9) T
Botenwst L, 16mm Ll Eof AT 1 EIOAHMN
20.0% (2/10) wB¥¥, 4@EEN Lo ESWL HE
BHELE LIciEMH40.0% (4/10) % DT .

1 6HRY h O SEHERIE NS, 691. 1R TH - 1ohs,
BALBITIE, BRERMEOBATEL, Ih%<L0

MRS IR W & T B AN EED bR,
3) WEENBEERC X5 EROMEY D (Table 3)
HEEMIRERIC X5 BAEOMERDIINTHS
Bl HEELEET, ") LHEShi-oix326] (82.1
%) THotlett, BEREFIHARRATLCIBE T
T "B LHEIhoR 56 (12.8%) B E
I o
4) ESWL ¥R THROBAEIRRE (Table 4)
H#o ESWL RERTHI4AE, 420 His X190
BECELHEEN B Lh 0, ThER1141 (28.2
%), 2081 (51.3%) %5 X U256 (64.1%) Tho7-.
90R HOB R TOMMAELHARRE, BHETIL4
% (10/14), RET70.0% (7/10) THoicorest
L, BMHTI58.8% (7/13) LIEHETH -7,
BONCKBADORG M TREBI LY 255\
BB AN T BEREEA L Y AOBRARER D 4
% (17/34) &K% LTt (Table 1),
5) EWeR ¥ X OEHHE
SElD ESWL % 1T - 1o S4ER & H T B
DHBAIMR, A SR, ¥ BB EAROERC K
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Table 5. ESWL ¥ | A B3 X077 H B Ol & ATATME & o bk

No, of

cases  retreatment 1st day 7th day Normal range
T-Bil 33 0.75+ 0,37  0.89+ 0.55* 0.55+ 0.25** 0.2~1.2 mg/dl
CPK 32 104.2 £51.0 150.0 +£114.5 112.6 +149.8 50~170 U/1
GOT 33 28.2 x£22.1 30.6 + 17.3 27.5 £ 23,5 0~ 40U/1
GPT 33 31.2 £24.9  34.2 + 30.1 31.56 £ 32.3 0~ 40U/1
LDH 33 186.8 +48.5 225.3 + 49.0** 190.3 + 37.8 100~225 U/1

= P<0.05, **: P<0.01 (paired t-test)

BoRRS, chZh14fl] 41.2%) ¥ LU174] (50.0
%) L5 DEGATRD LRI, T_CHHRTIAR
P& L.

TR R A B 55 MR TR & 7R L7 REGIDS 6 Bl GEE
] H-7, H-10, H-18, H-21, H-28 5 L% H-32)
(17.6% ), MESBEREILEN CTH » P RIE T
FMmEk2S 1 G 10 Lo RR Y B L T efEFs
36 GEf H-1, H-20 & X0 H-24) (8.8%) A
bh, Ficl2f] (GEF H-1, H-5, H-6, H-7, H-11,
H-13, H-15, H-16, H-24R, H-27, H-29 % X 0° H-
31R) (35.3%) “C stone street i X % REKEAZENH
B hhieh, MEEEL R REIEY A0 LIESIL
1 F% fedsfe. Lo LREBI H-3 123\ Tk, 14%9
mm OETBENFEACH L, EREHT 13kv OBE
X 52300580 ESWL BT & 25, B
KTE®I VETHEORMREE Y, fexoRED
BR gEER~ommY 4 ERBELE RSN
TWB o EAVHBAL, 1,200 m] 0% LEE L.
AEFUE AT AR FEo FRERSE (GOT117,
GPT 148, ALP 119, LDH 199) %4 LT\ /=48,
BRI IER C, KUB CF Bk A RILL 7D
bh, BmEREDOBEERELE LTk 1.

—7, BERIFHEERELHE L TWAES H-10 o
23x8mm DEFHEACH LTIL, E2,0145%0 %
B 4 @, MIEREES b HIRERARA L
TR H-18 o 21x13mm 0% R4S A st
LTix, 314,406 ROMEBE A 5 BicadTfToc &
I, BeABHERES T B BRETS
z Lk,

OEEHNHBEREDO > b, MEBLEIALEY,
CPK, GOT, GPT # LU LDH ffico\C, itk
1 HEB XU 7 HEDELMAIMEE % paired t-test
CCHEI R B Lick oA, i1 A Bom
BECYALE /ER XD LDH EAFNECE LA S
e ERERL, FRME7 AEOMBRY Y L E AE
EATATE L UBR I E T 2R L C\vic (Table 5).
6) BABREHE (Table | 2R

&[R4 AEEHEEIEC R, R ELKRE
BEMR IR DREIC X D 1T - A BAEHED
Bk, b THRA' AL HR” LHESK
fo b D350 (89.7%) Th -tz Ei “HHTIEW”
LHEIRI-0R, BRAENECEELAEY X7
LicfEW H-3 &, 3[E0 ESWL Rl (BHREK
5,200 38) b3 b TR LHERHRIEShigh -
fotzsbic PNL By v B2 -, fEF] H-20R o
201 (5.1%) OHRTH 1.

z 2

4E ESWL ¥4 iz fi\v7= Sonolith 3000 Rl
it REEREBAOHEFTH LEEVATRETHS
ZEofl, KR SLEERT, BAOMEBERD b XE
BROCEE B BRI BB CTHLH L THS
2, HEBTIR24 (5.9%) ©EE CHERESRES O
By L. Hx0BECERCT S RZHNRL
DREAE LT, —RCEEEATER L s
2, RO BECENBEOBENL VERERT
B AT H5Z Lofll, SEOHEFCK T
3, BTRE L L TEBFIREEAY RS L ook
», ThbHOBETIE, WBEREROETS, EHRE:
TTHZO FEOFEH AEABER IR &5
ESWL &R 2 @B s @vie o
LA —RTHRVIEE LTS,

BEREERC LABEOMLBR DI VT,
ESWL ##H, BREShicEa fE R E Ebh
TR LT R, ZhboERBREoF L
target stone % RV} 5 WL BB KA ET S X
Sribh, SEOKRKRT "EY LHEShioik
12.8 % (5/39) CBE M7, B BRRLREE
AL, BRIRCHTLR/EAERGERC—#]E LT
FELTWBHZ L%, XREH (KUB) Chi
BOBWRERI L FRACIET 5 & L BARET, Ak
ER Xy, —BOFBRIME LB TRERIRE
P LIRER S % Bd bhic

R ESWL {REH%90H B OIFAT, 76.9% (30/
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39) OEMANBERILLDD VIWROBEEET DL
ORBLEI > Tz 12, EROBE- O LK
GHROVWFERTH -7z, UL, W42l 2D
90H B oMk LA/ O R IEMT T T, 42H
BORRCIIBWROBELXETLDADRETH -
(Table 1). zoz & Xb, k420 B DR S TIR
IO RELBEYETHERED, TOBLELYRY
Bsz EXEEETHD - EARB I R

TEbhbhil, SREOBREY, T THEIhT
\»% Sonolith 2000B® L[RkED 7'+ 5 A THIAL
fotedd, SEORRIC I 5 AR R LB IRE
DFHIZER LT, ZoRIcRR Shic AARMRER 2
£0 ESWL REBEESOFMERE L 4Hv 52 &
T EIh o,

SEOERC BT HEWEHOIE L A LR, — &l
PARRA Il BR R B R A S D R FeR D X 5 TR S e
LD THhoteh, 1 GEF H-3) i\ T, 1,200
ml D d HEE LB EE D BoEE St
BELLICOIFRTREZETHAS.

ESWL 0 &BHEE LT 2 B miE gk
T rfufEo FAEE L, —i 1, 000 Pl o &l & T X
T BLARIID - BIR magnetic resonance
imaging (MRI) % B\ cRETIL, BEEROMY
IXERABRORHMKREY, FoWKTE: L2, B
BHHOEEOEATEBECRD b EHREIhT
WHUD o RERRE LT, HRERCHVTAEL
% cavitation bubble ¢ X % 'FEEL Nk BE
REREZLRS®, FFERINTO—D2&E LT, fif
MoOZMEAET bh T\ 5239, BERERTSD
AT LI ThHDH. SEbhbhyERUCE
B, WETX b FEEOFEEEZIIE L ehd
ZOFEMTEERITATH » 1. BVLCAFILEFEE
BROLZTMED HATIRGE SR, FBRERO—
HREARARShD Y, DEOBEBIIIERTHS.

HETOBRLHEMER D 2\ 37 I stone street
X5 REHEY B LICEAPESRLALRI K & #
57, SEIOBBRICK\VT, BWEBERREKREED
HHEAORIch o7, UL, ESWL BE#EONK
MFER B 7o R B D & B & HIFEGl D b
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