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CLINICAL APPLICATION OF MODULITH SL20 ON
EXTRACORPOREAL SHOCK WAVE LITHOTRIPSY
FOR UPPER URINARY TRACT CALCULI

Hitoshi Tanda, Shuji Kato, Shigeki Ohnishi,
Hisao Nakajima and Toru Ujiie
From the Urological Clinic of Sanjukai Hospital

Hiroshi Maruta
From the Department of Urology, Muroran General Hospital

Thirty-nine patients, 27 males and 12 females with renal and ureteral stones, were treated using
the Modulith SL 20 between October 1990 and January 1991.

Thirty-three of the 39 cases had a single seession of extracorporeal shockwave lithotripsy (ESWL)
and the other six cases had two sessions. The pulverization rate of ESWL by this device was
84.6%.

According to the X-rays taken 21 days after ESWL, of the 37 cases, 14 (37.8%) were stone-
free, 18 (48.7% ) had residual sandy stones less than 4 mm in diameter, five (13.5%) had residual
stone fragments lager than 4.1l mm in diameter, and two cases were not clear. Using the criterion
of cases which can be expected to have spontaneous passage, in other words, residual stones less
than 4mm in diameter, lithotripsy with the Modulith SL 20 was regarded as “effective” in 32 of the
37 cases (86.5% ). As side effects of this treatment, hematuria was observed for several days after
ESWL in all patients, but no other serious complications were observed. Among the 37 cases in
which the grade could be evaluated the evaluation for 24 (64.9% ) was “useful” and that for 13

(35.1%) “useful to some extent”
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Therefore, ESWL was performed very successfully.

(Acta Urol. Jpn. 37: 1739-1747, 1991)
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Table 1 (1). WRFEH

w0 wnwm  mw FELTIY wEeR
1 38 (M) R-R, m 6 —
2 49 (M) L-R, (1 9 CaOX, CaP
3 70 (M) L-U, ) 4 CaOX, CaP
4 66 (M) L-R; (1) 10 CaOX, CaP
5 57 (M) L-Ry (1 4 CaOX
6 60 (M) R-U, (1) 10 —
7 72 (M) R-Ry 2) 6, 6 CaOX, CaP, CaC
8 62 (M) L-R. (1 6 CaOX, CaP
9 58 (M) L-R. (1 9 CaOX
L-U, (1) 20
10 47 (M) R-R, 2 7, 7 CaOX, CaP
11 55 (M) R-R, (2) 8, 4 CaOX, CaP
R-U, )
12 4 (M) R-R, (1 15 CaOX, CaP
13 63 (M) R-R, (1) 8 CaOX, CaP
14 43 (M) L-R, (2) 8, 5 CaOX,
15 54 (M) R-R, (1) 20 CaOX, UA, etc
16 51 (M) L-R, (1) 12 CaOX
17 27 (F) R-R, §)] 15 CaOX, CaP
18 55 (M) L-R, (1) 10 CaOX, CaP
L-U, (1) 4
L-U, (1) 4
19 50 (M) R-R. (1) 7 CaOX, CaP
R-U, (8] 8
R-U, (¢))] 2
20 27 (F) R-U, (1) 7 CaOX, CaP
21 26 (M) R-R, (1) 8 CaOX, CaP
22 77 (F) L-Ry 4} 7 CaOX, CaP, MgC
23 61 (M) R-R, (m 11 CaOX, CaP
24 27 (M) R-R 6] 23 CaOX, CaP
25 27 (M) L-R, (1) 8 CaOX, CaP
26 69 (F) R-U, (1 21 CaOX, CaP
27 51 (M) R-staghorn (1) 7, 6.5 CaOX, CaP
28 35 (M) L-R, 4) 6433 -
29 52 (F) L-R, 2 5 6 CaOX, CaP
30 4 (M) L-R, (1 8 CaOX, CaP
31 4 (M) R-R, (n 8 CaOX, CaP
32 42 (F) L-R, (3) 6,65 CaOX, CaP
33 66 (F) R-R, (1) 20 UA
34 64 (M) R-R, (1 9 CaOX, CaP
35 29 (F) R-R, (n 8 CaOX, CaP
3 46 (F) R-Ry (1 10 Protein
37 25 (F) R-U, (1) 10 CaOX, CaP
38 23 (F) L-R, (1) 7 -
39 31 (F) L-R, 2 16, 7 -
R:KH Lk
R, K& B U, ERRE Uy PEHRYE
CaOX : HMA N 7 & Cap : #BRH NV 4
CaC: RBANY Y L UA : K8

MgC : KRB~ 7 AT A — 1B
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Table 1 (2). SEEEH

fiE Bl 395EH (Bik2s A, k12N, WS AR)
£ W 23~778 (F3948.45%)
£ % p:1| -
0-105% 11-208 21-308% 31-408% 41-50% 51-604% 61-704% 71-80K% 814%-
Bt 0 0 3 2 7 8 6 1 0 27
zt 0 0 5 1 2 1 2 1 0 12
Bt ] 0 8 3 9 9 8 2 0 39
B 26-728 T 50.9% o 23-77 T 42.8%
Table 2. REFERFHOBEME Table 4. WHRFEAHRELAE X
#® A
REDAER 3 &
ESWL 9 18 X 2761 = 2718
TUL 7 21 X 66 =12/
PNL 1 3EX 5H =158
PNS ) 1 X 1= 4/
21 (184) N %@
KERE
Table 3. X ADOME LK 0-10mm 28 ( 71.8%)
11-20mm 8 ( 20.5%)
BREA 2961 21-30mm 2 ( 5.1%)
HEREER 161 31-40 mm 0 ( 0.0%)
BREER 41 mm- 0 ( 0.0%)
RESER 5@ (L& 361, k2 ) & B 1 ( 2.6%)
394 &t 39 (100.0%)

W36l 26 THSH (Table 3 BR). * i,
BEASBEARIR 4R LIS EL, @276,
2MEA 6B, 3MELSH 4MEAIFITH-T. K¥
X (BREOER) & 10mm LATFA395h28%) (71.8
%) ThhH. g/ 4mm FA 28 mm (B LHEEER
*B<) THB (Table 4 BR).
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AEBIT, 3Tk Wolf, JPIt k- TREZRTW
BOTHMMTEL D, Fig. | @RLEITE L, BR
BTRAEIEHERETHICEAR DRI T35 Ultra
Sound System (LAF US & Bg9), X-ray system
(CH7 — sk d0) LEWEAT -7 Ahblies.

g (Shock Wave: LIF SW X453 Raix,
W (electromagnetic) T HBH. SW ik, 40cm
DAERE b7 5 MRS VGRS E
% (Fig. 2 B1).

BREEED 5 b, BREANDESO/REHE, ¥
FTOHM7 — 2 b OXBEBRBC AR 2 5l (EHE
ERD MHRBEESY AR S (Fig. 3 2R).
WTC, SW RAEEBEOMETHHTE TEELRRHE
BT —TAhATA FE®D. BE LRI R

BEDOEGTAHEL, Var—8—7o v VvEAL
T2 DO X5 HETHSH. 2HOBEOHRML, &
HTDRE, 7, v vBELRBI LT LY, XK
BTab¥l SW 0gEgo ThibikTs. B
DA A FHECRRE L, ZOMBE0HLCHBER
Tr— (LIT US LBET) A I TH5 DT

7y v, vEELRICBICESDOThoEEY US T
WRTHENTESD. Fi, MPEREOWRREY
US i CHEficBEcE s (Fig. 4 18). Fig. 4 &
RLIcZ &R, SW LBEROESYHEATTEHAE
2, REHEEN 40cm & KEVLORE LD, 83E
LREL, ZTDNDBEDEMOAHE TOERBIE
EThb.

SW % 0~2,000 bar ¥ TI0Bkfk MDA 25E X &
BIEMNTES., WHBTIRILVSLS ~6RES
TTH5. HEROHEREEMC L Y EEHIEZKRELL
T, WRRux bFs it s. LrL, Hib%
KELTH LR L VBRI KECHE L TR 5.
puls rate (LUK FRFH S 5.

ok, ABBCRELMT T, PRSHLECFMH
THZELWHETH S, i US DB & v R
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WEER, 2 PRCRERES A, 326 iR I
B IR E T OBRM R FRL DI FUHF) (R 2
F—n 1 mg i E ) vk, U@ ch

BOETH > DR 5 DA TH -1
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BB B Tc A, 1 3 2shots & L.
BREORBEZY, WFEK1H, 7H, 144, 21
HEZE - RE - BN EMEEY (LT KUB &3
T) ®GfTL, 7THEBKWLI4EBRK, IVP % fifT
L, BERRIEEBE L.

RigdE, —BRBMERE L, M50 o i, Atk
H, 7H, 148 BT L. mMEAEICEREMNET
Offs, #i%7 H, 14H BT L

DI B BEERRR OB OV THBRE L.
PR LB R o w17 - 7.

4. WBEBHROHE
BAONMERD OFHE, FHAEBEFOFME, ESWL
BE%ED KUB ok o xAEx b ->TC, F9%
4mm ATF2LWRET, H%h 41mm LIk, 85
T RERREERIO 3 B 20 CHIE L. BRO
fili, THRELEOML Lic ECRABREHEY
L. ThbiXAXMRER¥E ESWL REERS
DFMELLED 133 XFHE L, MR OMERREE
1%, HETERRE LR L.

= g

Modulith SL20 % f\ 7z ESWL o &g &7
- 73903 7FI % %21 H B ¥ CREL, RATHIE
H& Lk, BRTEX2HTH >, Zhbll, EE
BAEHIEOMSG & Lich, BEEREHAZT R VTH
% EHE L.

1. SW oW&t e ESWL KITER

RADOME L SW ORHH L DBIfR% Tabled i
R LTc. A EFUL100 TR %132, 700[ET¥H1,618. 8
+663. 18] (BEEIBFEA 1,800E]) TH - fo. ESWL
DEFREBUL | BITHEBERTEETH - A DIX396+ 3361
(84.6%) THb, 2ELE (GG X ViET) T
HoteDL 6B (15.4%) ThHote. TOHBALE
FEFIL 2 B1C 1 flAs TUL TE bA TUL+PNS %
AT L.

2. (TEHD, XHERBSHREE & R

BRI, TOMBRES TH - kh, REER
13, B 4mm, 7mm, 10mm (24]), 2l mm OX
EXTHY, HABELTREAT v MEALRKD
bbb, LBRDICHEAE L. BRPOXH
MREHRER L 3 45 LAPAS 396P2761 (69.25%) T3
25115 ThHotch, BRItV RTHZ &
NATRETH K. iM% Table 6 R L. 8
42, 717,65 TH D, ThLEROPM, HERZ-
DFBOBEABENR TR B ENTRETHS.

3. WG

RO BRE R, 396 3361 (84.6%) 2 ER
T, BhO6FIEDHTH T
4. AN
S9SN T ITFTRE T H - fo. WEEH V> T 1fE
Eh 4l (10.3%), BEEAI LT & & HEEH LY
AREREAH250 (64.1%) TEOMOFEARGT L L
T, R 1Bl REELBEBI Vv A ERIFZETH
»1= (Table 1 (2)&1%).
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Table 5. BB IHE

1- 1,001-  1,501- 2,00l1-  2,501-
i & 1,000% 1,500% 2,0008 2,5008 3,000% Bt
B 11 5 6 6 1 29
% B ] 0 1 0 0 1
BRE 0 0 3 1 0 4
R 0 1 3 0 1 5
hE K 0 0 0 0 0 0
BAER 0 0 0 0 0 0
&t 11 6 13 7 2 39
¥ o1,618.8% BiEEE 663.1%
(#8)) 1,800.0%
5. {REEDOHA Bt
HHi%140 B, 21H Ho KUB ffR% Table 7 @ 6. Lt

RLTC. BEAER 2 BB, e LR L
DEBHPNLITBIF 1445 (37.8%) THo7c. BRLST
BIR186 (48.7%) T -1z, 4mm LAF% EREEA
AIHE S HIMT3 % & 3201 (86.5%) % MWW DT

(1) ESWL kTl &l

ESWL #ifTrh, 4RBERLCIAER LIz B 5 8ITH
ole. BIRCH LTHIMCEg - & LS 2 gl
B &0 U BRI TRIFT Lic. 3960326,
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PURH (2HICHERBREIR) 285X b, BER
DYFITFTRETH - 7.

SW DASHT 2 MO KB ORRK, KT I, %
FRDI. Elo, WMEOANED KLY OERE, By
2 ~ 3B RD I TR L RLE CHRR LT
(2) ESWL RifTH DFRIRAER

Table 6. JGHERERH]

1745

D ESWL DBRE#E» bhicllRo BRI
BIL T, MABKER X 5 BEE L Rk, ERK
BEOCEID DN, HEHY BT LA WIRIILER O
HEAPRADID, TRT—BETH . TOMDEE
Rix, Table 8 WRLITELSBEKRTH ~ 1.

(3) ESWL BoRRGEERE

ESWL 1A% O RMKER, MKAEFEREORK
R, EFEHERAOERHO R TRHICELE YR DIeh
oic. Eil, BHEREOTHIEECILIREER 7

[ | i
= {8z S i) R kB~ i N el
0% 21 1% V7 F = VECLER L, FEEC LT T
11~ 205 4 (10.3%) (Table 9 £&).
21~ 304 5 (12.8%)
1= dom 7 (17.9%) Table 7. #iEH21H Ho KUB Bl
41~ 504> 6 (15.4%)
51~ 605+ 11 528.2;/2) E B REZL 1481 ( 37.8%)
zrlﬁﬁ 4(fﬁy; W) 4mm UFBREIT 180 ( 48.7%)
A oL oox (XA 4.1 mm L 58 ( 13.5%)
B 39 (100.0%) (® % BAEZL ol ( 0.0%)
B Ty 42.75% 3761 (100.0%)
(R % 17.65%
(#% %) 55.0% GEBARE 2 1)
Table 8. BEHODIER
B R A1 X B OBRE RE #E BT BI)ER it
-I0mm 14 2 1 0 0 0 17 ( 43.6%)
g L |'®mm S 0 1 0 0 0 6 (15.4%)
™ 26-98mm 1 0 0 0 0 0 1 ( 2.6%)
99 0 0 0 1 0 0 1 ( 2.6%)
-1l0mm 6 0 1 0 0 0 7 (17.9%)
11-25mm 3 0 0 0 0 0 34 7.7%)
£ W 26-98mm 0 0 0 ] 0 ] 0( 0.0%)
99 0 0 0 0 0 0 0( 0.0%)
-10mm 0 0 0 0 0 0 0 ( 0.0%)
2 n 11-25mm 0 0 0 0 0 0 0 ( 0.0%)
26-98 mm 0 0 0 0 0 0 0 ( 0.0%)
99 0 0 0 0 0 0 0( 0.0%)
-10mm 2 0 1 0 0 0 3( 7.7%)
11-25mm 1 0 0 0 0 0 1 ( 2.6%)
< 2
%ﬁ%m2&%mm 0 0 0 0 0 0 0 ( 0.0%)
99 0 0 0 0 0 0 0 ( 0.0%)
Bt 32 2 41 0 0 39 (100.0%)
Size of stones (Fever for more 2 days)
Size (mm) No. of cases
-10 3 (75.0%)
11-20 1 (25.0%)
21 - 30 0 ( 0.0%)
31 - 40 0( 0.0%)
41 - 0 ( 0.0%)
Complete staghorn calculi 0 ( 0.0%)
TOTAL 4 (100.0%)
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Table 9. FERBRZERE

[ 3 G Al %188 #70H 148 H
1% WBC  6.55% 2.07 7.91% 2.43**  7.02% 2.73 6.50+ 2.2]
RBC  446.25146.67  440.44145.76  440.03£44.97  435.72:144.26%
Hb 14,26 1.43 14,33+ 1.48  13.97% 1.44**  13.70% 1.47*
Het  42.13% 4.09  42.35% 3.97  41.13% 4.27°  40.17+ 4.27%*
PLT  23.38% 6.01  26.77+ 7.55** 24,90+ 6.12  25.44% 7.79*
TP 7.12% 0.51 7.17+ 0.48 7.26% 0.45*
ALB 4.50% 0.44 4.46% 0.37 4.51% 0.44
GOT 23.69+11.78 23.90+10.24  24.69% 9.40
GPT 18.47% 7.58 22.69%+ 9.23*  21.78+ 8.37*
7-GTP  42.72469.29 46.34£73.75  42.38+63.63
Al-P 6.81+ 1.88 7.31% 3.81 7.46% 2.89
T-Bil 0.63% 0.20 0.55+ 0.19%  0.53% 0.15**
BUN 14.38% 4.22 13.41% 3.90  14.66% 4.57
Cre 1.22% 0.33 1.29% 0.32**  1.23% 0.31
Na 142.03% 2.32 142.41% 1,90 142,06+ 2.22
K 4,19+ 0.36 4.21% 0.34 4.25% 0.39
a 102.63+ 2,38 102.21+ 2.25  103.81% 2.28*
UA 5.41% 1.80 5.30% 1.74 5.23% 1.74
LDH  331.94%59.75 309.83+45.75  311.94+65.96
AMY  110.80%26.02 112.68+29.25  115.00428.64
CPK 65.30%25.56 49.85421.12%*  55.50+23.51
* P<0.05 ** P<0.01

4 REEREHE

SE BRERONR LI - 390G FITH O
Modulith SL20 # A\ /= ESWL Ok &FBAEHE
Rz, BRI3TEIP24061 (64.9% ), < FH3H
H136) (35.1%) Thoto. HRTHRESLCH -
fo. IoT, EbLDTRIFOEETH 1.

% zZ

ESWL #2213, Dornier &85 HM3LD T b,
ZDEBLY, METHY, KeHTHhHDh, BEAD
v, X Rl BB ML bR TEr. FhdHK
R#f&, SW oREHE 5 L BREATKT
BESEHLEDOHRTHS.

3¢ Modulith SL20 ¥, SW o R4 35E » SRR
AEAMEECEBETSZ ek b, X bl SW
BRETEDLHICL, Lvdh, Kipr TEAHKETR
Mhis b D, TR/ b T BIEFIRER 72 5 X 5
Z, SW % 40cm L\ 5 KD <5 K5 RIFSEE
T, MACERCE > TAHTS Lo cHB
IhicZ EDERTH S.

Ffo, LEMEDTC, Mirkh XARBARRR Fd f 2
Hicic®, X hfiiflite US &V, f5EOmARRN
Bl TE A L e L. Thid, US ki
T PUEXBRIC & 2 R OWRRR 2 BT 513 L
THED I, AL & b TEh ot o8, A

X, —ECH7 - 2 XXBEELXHACC, 2F5ALD
AR lER~DEND, BEHAT - 71T, SW oD
RAZBOMETIMETBBI®AI LYY, &
HOMPCES &E, 7, v vOERCIBES
DECHTELZETHBEN, BETHZ L
Bzl dThHsr5.

RRERRENL, bhbhofEKRd Dornier HM3 T
B LUTHE LAeP19.9210. 751 L 42. T7+£17. 64
EBERPLTWABY, Thix BETsZ &k vEmy
Mcics &ELS.

SW DRSHER L, B8 T3], 618. 81663, 1
ETH5H. Zhil, EBRBCRITFIETHSEHEL
TWABECH L ZFLL D ls®, T LAKERYE
TOHRBOHEELRALLI > THS. i, BRHLYD
e TAERT, BECOHNERD, FEREME
MR, ERERSTAILRRIY, HEOWPR
BB R DI THLEIDS.

AR, ko X 5 REHRE D70~79%1
I Le-ID, W2 0084, 6% 11 DT\ BIFTr B UK
ThH5. HCBFERCHLTE LoBEORELR
Hth s, YUHBRONIIRER/HREMNIDIRL, He
TYRRAEREAIL I LTI w0 T, BHETRVLA,
fek D ESWL offffl, Wil X v R1EHB LD
LELD, FBATEMAOROE S Z LD 5
2, Thui US TEIFT2 X b, bhbhd fifT L
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TWwb SW 500EIBD X X 5T 5 HERr X
D, LHERBAEY T, XhELRERTAINEND
55,

ESWL g oda R, ESWL BEE#14H, 21
BE® KUB ¢, AABFATRELHKTX% 4mmf
TOESIEEDH L86.5%THDH. 2 DT ki, o
fic X HWmE L B L THMRETEDRETHH™ V.

ESWL (BT ORIER R E - (BB THY
(Table 8 £2), T IMEXKOEIFATHLMRL £
BIBBR Lch 3 ~5 BECEBAMEL, BT s%D
MEAET DEMI e ofe. SO L LloKE L
FTH 7. T, BEELHFHETMELRDK
Mot

KMEE, MKELFRECKSVTS, fRET
it GOT, GPT, CPK, LDH % »' fis—iBit i E
RBT5EBEIRTWAELEID, bhibh O &ER T
1%, EFEERFE O LB TH Y MBIe) 7z (Table 9
ZR).

F o, KEREBRCR\T, BB MEOA0
iE, EWFAOHBIIZRD ST, AT L5 ESWL
1, REDEBRVAETH D LHW I hic.

ESWL T X %% - REFBEROWBEOEZ X, BE
BiR (—HBRENER) OXT, AEHRTL B
BHT — 7 A EHT 5D, MEOIRMGES, Sk
RO 5 HIEFIT L ATREIC e b, F e XREEN
FBHRIEAR, OIMERSBRREDOHET HIEAFCHHE
BHESAT bhicz bic kb, XV ERLIEFCE
Y@L E L bR,

=

1. Modulith SL20 #FH\T, & « RERH36)
(B276l, 1260 wx LT, ERARREET LA
2. IREEEBUE 1 @EH39FIH336), AR X b 2
BB %7 LDt 6 fITH - . PEAZIRIL, 84.6
% T T

3. ESWL #%#E#%21H BTo BRI, ek
33760144 (37.8%), 4mm LIF O BHH 376
1801 (48.7%) Th-te. 4lmm LLEDEARS
Bl (13.5%) Thotz. BPFAEL2HTH -1,
4. ESWL ffidh, % © BKE, ORAELFR
FICRWT, FBILID - 1.

aw

5. AHEBOREE RAEHEX396F T8I FHE T
xic. HR3TBIF240] (64.9%), SRHAN3THI
130 (35.1%) T, XD TRFAEETH- .

6. Modulith SL20 i3, & - REFBACKTHH
B, XORETHET, BfEBORVWERREE L
Zz bhie.
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