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Comparative Results of Extracorporeal Shock Wave
Lithotripters with Three Kinds of Shock Wave Generator

Dong Wook Yu, Il Young Seo, Joung Sik Rim

From the Department of Urology, Institute of Wonkwang Medical Science,
Wonkwang University School of Medicine, Iksan, Korea

Purpose: To compare the results of extracorporeal shock wave lithotripters
according to three shock wave energy sources; piezoelectric (EDAP LT 01+),
electromagnetic (Storz Modulith SLX) and electroconductive (EDAP- TMS
Sonolith VISION), for the treatment of urinary stones.

Materials and Methods: Between February 1990 and March 2006, 1,504
patients (1,691 renal units) were treated with LT-01+ (group A), 2,265
patients (2,500 renal units) with a Modulith SLX (group B) and 927 patients
(946 renal units) with a Sonolith VISION (group C). The success rates,
number of sessions and complications were examined. Statistical analyses
were also conducted according to the size and location of the stones.
Results: There were no significant differences in the success rates between
the three groups (group A, 97.8%; group B, 98.1%; group C, 97.1%).
According to the stone size, the success rate for stones more than 1cm?
was lower in group C than in groups A and B. According to the location,
group C had a lower success rate than groups A and B for renal stones,
while there were no differences between the three groups in the treatment
of other stone locations. The number of treatment sessions for group A
was greater than those for groups B and C (group A, 3.83; group B, 1.85;
group C, 1.93). Many more sessions were required for group A in
comparison with groups B and C in case of renal stones, ureteropelvic
junction and upper ureteral stones. The number of sessions for group B
was the least for lower ureteral stones. Complications, including stein-
strasse, fever, perirenal hematoma and hematuria, were detected in groups
A, B and group C at 10, 15.3 and 7.1%, respectively.

Conclusions: There were no differences in the success rates between the
three extracorporeal shock wave lithotripters using a shock wave gener-
ator. The mean number of treatment sessions was most with the pie-
zoelectric type; whereas, complications were most prevalent with the
electromagnetic type. (Korean J Urol 2007;48:54-60)
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al,_'?s}%ﬁw&** 984 Htt. Col M= A4 g6, Al¢-2.u 3. HelSATHASe ATE

ol A 347, AR QWA 338, FH QWA 374, B3

834 4418 AT} (Table 1). Al FAM 22 97.8%, 98.1%, 97.1% 2 =& ATES B
849 7] ATNA lem® v o] 1,1608], 1-<2cm?©] o EAZF ;(].o] ATk 249 =77} 1em?® o) 5k

3612, 2-<3cm’©] 100%], 3em” ©]/Fo] 708 At Biol& A A A T 2] AFEY Aol e, lam’ oY

lem® W] Eho] 1,852, 1-<2cm’©] 4498, 2-<3cm’©] 1012, AL coto] AEEo }}1 AT} BT 7HollE 2ol7} ¢l

3em” ©]/3o] 988 o CTolE lem® M| THo] 8693, 1-< At} (p<0.05) (Table 2).

2em’©] 60%], 2-<3cm’©] 92, 3em” ©]/Fo] 8 AT} (Table 2). 2 401] 3t A FAGY K& ATES CTFol AL,

B ¥} Hl a3t 2grom (p<0.05), THE 91219 24 oA

= Al & 7t AFE Zol= YU (Table 3).
Table 1. Patient and stone characteristics
4. HeEALMM =9 Az Sl
No. of cases (%)

Stone location A el A 247k 3833, 1.853], 1.933] 2 ATo] BEF C

Group A Group B Group C o) BlE Botow EA SO xo]= KT}
Kidney 666 (39.4) 632 (25.3) 96 (10.2) QA9 =717} 2cm? o]std A A 34+ BTEo] 7}
UPJ 65 (3.9) 50 2) 34 (3.6) F AYeH, CE, AT £ AT (p<0.05). 249 =
Upper ureter 469 (27.7) 733 (29.3) 338 (35.7) 717} Yem? o] Aoo|= BRI} €Y A% 34E B
Mid ureter — 101 (4) 37(3.9) - _ N
LA o [z Ne) o = C A< 3]
Lower ureter 491 (29) 984 (39.4) 441 (46.6) HHez Zol7t glalort Av2 TR Al S

71 2okt (p<0.05) (Table 2).

Total 1,691 2,500 946 AA Aol RA AR QTAYA Ao N BSE
UPJ: ureteropelvic junction, Group A: LT 01+, Group B: Modulith Awel B, Cdl HIs) Wgkor (p<0.05), B, C 2=
SLX, Group C: Sonolith VISION 2ol 7k RSl e B Y B¢ Ale e Bl vt
Table 2. Shock wave sessions and success rates according to stone size

No. of sessions Success rate
Stone size (cm?)
Mean SD p-value* % (No. of cases) p-Value’r
<1 Group A® 2.3 22 99.3 (1,152/1,160)
Group B® 1.4* 1.0 <0.05 99.2 (1,832/1,852) >0.05
Group C© 1.8*° 12 99.1 (861/869)

1-<2 Group A¥ 5.3 3.8 97.8 (358/361)

Group B® 2.2% L5 <0.05 98.9 (444/449) <0.05
Group C 3.2% 2.1 91.6 (55/60)

2-<3 Group A® 10.1° 57 92.4 (92/100)

Group B® 4.8 L5 <0.05 93.2 (94/101) <0.05
Group C 34 2.4 55.6 (5/9)

>3 Group A® 12.6™ 6.6 82.8 (57/70)

Group B® 6.9° 2.4 <0.05 78.5 (77/98) >0.05
Group C© 3.3 0.9 50 (4/8)

Total Group A¥ 3.83" 42 97.8 (1,645/1,691)

Group B® 1.85" 1.6 <0.05 98.1 (2,453/2,500) >0.05
Group C© 1.93 1.3 97.1 (919/946)

*: ANOVA, ¥ chi-square test, significant differences found by bonferroni’s multiple comparisons are indicated by value which have the

same letter™®.
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Table 3. Shock wave sessions and success rates according to stone location

No. of sessions

Success rate

Stone location

Mean SD p-value % (No. of cases) p-Value*
Kidney Group A” 5.1 4.7 98.0 (653/666)
Group B® 2.2 2.1 <0.05% 98.4 (622/632) <0.05
Group C® 2.3 1.6 93.7 (90/96)
UPJ Group A® 5.6 5.4 92.3 (60/65)
Group B® 1.9° 13 <0.05% 92.3 (45/50) >0.05
Group CY 2.3 1.7 94.1 (32/34)
Upper ureter Group A” 3.4 42 97.7 (458/469)
Group B® 1.8 15 <0.05% 98.5 (722/733) >0.05
Group C® 16" 15 97.9 (331/338)
Mid ureter Group AY - - -
Group B® 25 1.7 >0.05" 97 (97/101) >0.05
Group CY 2.4 1.7 92 (34/37)
Lower ureter Group A” 2.3° 22 98.2 (483/491)
Group B® 1.6 1.1 <0.05% 98.2 (966/984) >0.05
Group C® 2.1b 12 98 (432/441)
Total Group A” 3.83" 42 97.8 (1645/1691)
Group B® 1.85° 1.6 <0.05% 98.1 (2453/2500) >0.05
Group C 1.93* 1.3 97.1 (919/946)

UPJ: ureteropelvic junction, *: ANOVA, " Student’s t-test,

bonferroni’s multiple comparisons are indicated by value which have the same letter

Table 4. Complications of extracorporeal shock wave lithotripsy

% (No. of cases)

Complications p-value*
Group A Group B Group C
Steinstrasse 6.3(106) 7.6(192) 3.2(30) <0.05
Fever 2.1 (36) 1.537) 1.6 (15) >0.05
Perirenal hematoma — 05(12) 03@3) >0.05
Gross hematuria 1.6 (28) 5.7(142) 2(19) <0.05
Total 10(170) 153(383) 7.1(67) <0.05

*chi-square test

4 Hom (p<00s), AFT CZ elE Aol Tt
(Table 3).
5. MlelEHu M=o EHE

A ANZ A FHZ FAES AT 10%, BT0] 15.3%,
Cc#ol 7.1% 2 Bl A 71 &84t (p<0.05). +L &
HIom M2y od xS 8%, 8= 5o 243

Atk A2+ ATA 63%, Bl A 7.6%, C-oll A 32%

* chi-square test, significant differences found by Student’s t-test or

(a-c)

7 st A 2 Bl HlE) Cctoll A 7H A A wA
A th (p<0.05). 38% o] wHde 7t F 7to] BA GO R
frefgh Apole gidlon, A9 dF2 AT = AU
a1, BFAA 05%, CZolA 03%7F S skt 39 o4
A&EHE $44 dus ATAA 1.6%, B-olA 5.7%, C*-
N 2%2, A 2 CRT B © &3] g st
(p<0.05) (Table 4).
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