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CLINICAL EXPERIENCES OF RENAL AND URETERAL
STONES BY EXTRACORPOREAL SHOCK-WAVE
LITHOTRIPSY (ESWL)

IV: 3-YEAR CLINICAL EXPERIENCES OF CASES
TREATED WITH ESWL

Hitoshi Tanpa, Shuji KaTo, Shigeki OnnisHi,
Hisao Nakapma and Kazutomi Mort

From Urological Clinic of Sanjukai Hospital
(Chief: Dr. H. Tanda)

We report our 3-year experience with extracorporeal shock wave lithotripsy (ESWL) since we
first used it for upper urinary tract stones on September Ist, 1984. A total of 1,225 patients (1,320
cases) underwent 1,647 sessions with ESWL; They consisted of 855 males (70%) and 370 females
(30%). Treated stone locations were 593 renal stones, which contained 112 complete staghorn
calculi, 504 ureteral stones, 110 renoureteral stones, and 1 bladder stone. ESWL monotherapy
was performed on 90% of cases with renal and ureteral stones, and 46% of cases with complete
staghorn calculi.

In all the cases so far observed for more than 12 weeks after ESWL, 84.9% of the former
showed complete discharge of the stones, and 0.7% showed no change. Only 48.9% of the
later showed the complete discharge of the stones, 43.3% of which had residual stones, and 7.8%
had fragments of the size of small beans.

Complications, which were fever and pain, were noticed in 33.6% of the cases with renal and
ureteral stones, and 64.3% of the cases with complete staghorn calculi. After ESWL, hematuria
was noticed in almost cases, but the average volume of hemorrhage was 28+33 ml/day.

The only contraindication of ESWL was severe obesity, and in the cases in which spontaneous

stone discharge can be expected.
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Table 1. ERETIL S RI-FEAK

0-10F 1-20F 21-30% 31—40F 41-50F S1—-60F 61—70F T71—-80F 81F— H
E1: 1 15 100 193 150 235 85 kL 2 855
*iE ] 18 51 76 69 88 50 17 1 370
it 1 33 151 269 259 323 135 51 3 1,225
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Table 2. REOME - & T, BEOKEES, 1, BT, REOMHFHRE
BRES  SRE6 B DEE, fEtoESRD &HE (LTE HikERE
BRA 367 226 593 &) EThHH. bhbho retrospective study
s = 110 2 12 Xy, zo factor OFTE—ERECKD DI,
ERE 2 103 105 BREOKEZIChote. LoTHED data 1L, Bl
R % 415 31 446 IURSREEENR UTARLTS) LHEKAR
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g EE 1 4 5 TERELTEY L, MoMBIBRECLABEL Y
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Bt 946 374 1,320 1, 3198 « [REHERG (88.3%) . ESWL B
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5161 (3.9%) Thotc. ¥ic, meatotomy H i
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Table 3. WiEHE - AR
E W5EE B _E 1 AE BIAE &

ESWL MR 525 37 151 32 4 749
ESWL+PNS 5 1 2 1 0 9
ESWL+PNL 3 0 1 0 0 4
ESWL+URS(cath# &) 17 56 232 19 1 325
ESWL+UUL 7 2 8 1 0 18
ESWL+MEATOTOMY 16 0 1 0 0 17
ESWL+PNS+MEATOTOMY 1 0 0 0 0 1
ESWL+URS+MEATOTOMY 1 0 1 0 0 2
ESWL+PNL+UUL i 0 0 0 0 1
ESWL+PNS+UUL 0 2 0 0 0 2
ESWL+UUL+MEATOTOMY 0 0 0 0 0 0
ESWL+URS(## L LIf) 2 4 40 0 0 46
ESWL+URS(#) +UUL 0 0 1 0 0 1
ESWL+PNS+URS 1 0 0 0 0 1
ESWL+PNS+URS(#9) 0 0 1 0 0 1
ESWL+URS+UUL 1 3 1 5 0 16
ESWL+D .J 13 0 1 0 0 14
ESWL+D . J+PNS 0 0 0 0 0 0
ESWL+D . J+PNL 0 0 0 0 0 0
ESWL+D . J+PNS+UUL 0 0 0 0 0 0

&f 593 105 446 58 5 1,207
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Table 4. #aEHE: : B

m B

ESWLMLIR 34
ESWL+PNS 14
ESWL+PNL 1"
ESWL+URS(cath@ &) 0
ESWL+UUL 5
ESWL+MEATOTOMY 7
ESWL+PNS+MEATOTOMY 1
ESWL+URS +MEATOTOMY 0
ESWL+PNL+UUL 2
ESWL+PNS+UUL 3
ESWL+UUL+MEATOTOMY 1
ESWL+URS(#F L £1F) 0
ESWL+URS(#) +UUL 1
ESWL+PNS+URS 0
ESWL+PNS+URS(#9) 0
ESWL+URS+UUL 0
ESWL+D.J 29
ESWL+D.J+PNS 1
ESWL+D . J+PNL 2
ESWL+D . J+PNS+UUL 1
&t 112
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Table 6. X-ray control after ESWL Follow-up:
(3 7 A%#Elc], 22060, 993B1L D)
(Re-ESWL JEf7E49M12Ts)

(Stone free)

POST : XRAY BELL (/18

A 170 170 (92.3%)

Renal stones B 11 111 (73.8%)
c 70 70 (70.0%)

Complete Staghorn calcull E 44 44 (48.9%)
Renal & Ureteral stones D 53 53 (70.7%)
Ureteral stones F 318 318 (91.6%)
Lower Ureter G 41 41 (97.6%)
Renal & Ureteral stones 1 4 4 (80.0%)
TOTAL 811 811 (81.6%)

(Sandy stone)

POST : XRAY RE:©BE D [GN1]

A 9 110 (5.5%)
Renal stones B 26 7 33 (22.1%)

(o] 22 5 27 (27.0%)
Complete Staghorn calculi E 21 18 39 (43.3%)
Renal & Ureteral stones D 18 2 20 (26.7%)
Ureteral stones F 17 1 18 (5.2%)
Lower Ureter G 0 0 0(0.0%)
Renal & Ureteral stones 1 1 0 1 (20.0%)

TOTAL 114 34 148 (14.9%)
(11.5%) (3.4%)
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Table 7
(Fragment)
POST : XRAY s 2 5ms amn  gm MED)
A 4 0 0 0 4 (2.2%)
Renal stones B 4 1 0 8 5 (3.4%)
C 0 1 2 0 3 (3.0%)
Complete Staghorn calculi E 3 2 2 0 7 (7.8%)
Renal & Ureteral stones D 2 0 0 0 2 (2.7%)
Ureteral stones F 5 1 0 0 6 (1.7%)
Lower Ureter G 0 0 0 0 0 (0.0%)
Renal & Ureteral stones 1 0 0 0 0 0 (0.0%)
TOTAL 18 5 4 0 27 (2.7%)
(1.8%) (0.5%) (0.4%)
(No change)
POST : XRAY el (1eh) TOTAL
A 0 0 (0.0%) 183 (100.0%)
Renal stones B 1 1°(0.7%) 150 (100.0%)
(o] 0 0 (0.0%) 100 (100.0%)
Complete Staghorn calculi E 0 0 (0.0%) 90 (100.0%)
Renal & Ureteral stones D 0 0 (0.0%) 75 (100.0%)
Ureteral stones F 5 5*(1.4%) 348 (100.0%) * op
Lower Ureter G 1 1"(2.4%) 42 (100.0%) **<491 -UuL
Renal & Ureteral stones 1 0 0 (0.0%) 5 (100.0%) 18 op
TOTAL 7 7 (0.7%) 993 (100.0%) Kk UUL
Table 8. WBREFEOIER
E K H1x % REE R & # %¥ JAR RwWIRE it
= 10mm 108 20 148 0 29 2 308 ( 25.2%)
= L 11—25mm 241 39 141 0 6 2 429 ( 34.8%)
26—60mn 44 2 1 0 0 0 47 ( 3.8%)
99 0 0 0 30 0 0 30 ( 2.5%)
= 10mm 15 9 41 0 5 0 70 ( 5.7%)
&= & 11—25mm 68 20 37 0 5 1 125 ( 10.5%)
26—60mm 13 2 1 0 0 0 16 ( 1.3%)
99 0 0 0 10 0 0 10 ( 0.8%)
== 10mm 3 3 15 0 0 0 21 ( 1.7%)
ki % 11—25mm 8 4 20 0 2 0 34 ( 2.8%)
(38C ELE) 26—60mm 15 1 1 0 0 0 17 ( 1.4%)
99 0 0 0 32 0 0 32 ( 2.6%)
= 10mm 1 0 8 0 2 0 1 ( 0.9%)
EXREH  11—25m0 13 2 n 0 3 0 29 ( 2.4%)
26—60mn 13 0 0 0 0 0 13 ( 1.1%)
99 0 0 0 30 0 0 30 ( 2.5%)
B 540 102 424 102 52 5 1225 (100.0%)
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ml/day THotc. i RIRAYMMIER 25D - 7o 1661%
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( 16}
(16)
( 16)

Mean * S.D.
28.59 * 33.53m¢

45.39
10.42
9.83

+
+
+

68.81
12.38
10.63
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Table 10. i XORBRHAOHATH

L B
SaEMANYIL 225 ( 22.8%)
YRMAND I L 12 ( 1.2%)
aM-ULBANTIL 600 ( 60.8%)
PaM - RM - U E 35 ( 3.5%)
)M R 65 { 6.6%)
YRR IRIILT A EZT 7( 0.7%)
YAF 10 ( 1.0%)
24 ] 14 ( 1.4%)
RM - 22 IBAND I L 1" ( 11%)
M- kX722 7 4 ( 0.4%)
RM - KEFPUEZT - Y2 9BANI L 2( 0.2%)
Y- KETFEZF U LBHANIIL 1( 0.1%)
RY - AKEFPLEZTF - RBMANLS YL 1 ( 0.1%)

Bt 987 (100.0%)
Table 11. RIEROERTH

LA ¥
JaIBANY T L 7( 6.8%)
JoBANIIAL 1 ( 1.0%)
JaIE - UCEANI A 13 ( 12.6%)
MRS XY R 12 ( 11.7%)
DT RF:3: ] 44 ( 42.7%)
YBITTRYILT A EZT 14 ( 13.6%)

YARF
M

2 ( 1.9%)

7 ( 6.8%)

RE - 21 IBANI )L 1 ( 1.0%)
RM - kRT7EZ7 0 ( 0.0%)
RM - KETFLEZT - VaIBANI L 0 ( 0.0%)
e KRTF7EZT7 - UBRANYIL 2 ( 1.9%)
RE - kKEF X7 - REANI I L 0 ( 0.0%)
&t 103 (100.0%)

10. 11 iR Lic. ABE% Table 10 iR L, =
CEBAN Y A EARN2%S T OERAI RS
cystine G106, K BEAFE4ALZED, WThi

E%H L. BEPY Table 1l WiRLich, REG%E
FLETHRE - V) vBRE SURESIDLSh 1.

ESWL o &

BB L i, SEERALLBLHADT L,
BENE L DTN, BETEEL OBREERC LY,
BMEOIERENDA LI -, bbAHA, BEABED
TExELBE, XM, BRELH BHREEER
DHBHER 05 5 . Lis LT ORERER R
THoteds, BEDObhbhoEiER S, shock
wave DESAX A TIRIC LD, 2FAFEH L.

% Z

bhbholidc ESWL #BA LT, FDEER
BOEHTh -1 LiX, BkO®mE O LEAKETH
D, TTRHERELT &L SER LHREERT
NTEES225A, 1, 32060 &\ 5 % < DIEFID R
FBD D, HTOMREB 0 THE L.
WH) X D ERTH - ML O T H R RS B

b RLEG LS, SOBMEE 1 G BERRET
Bote. EROERBRCHED D 2REHEDORE
e LT EGERDI. XD %, KEETHD
HHEEAECH LTh ESWL i ERNER
xht-r k¥, hETREERR ESWL #0
FBETE XY, 3 LA YO ERREREELS ESWL
ORI TH )V B h Bl L VBB TE L.
FEs s ¢ ESWL R, BROWERHBO
fob i kb REDNER (120kg PLE) OBEDOHRL
frote. UL, BCkOBE TIRRGFHIRELRD
2EALERL 2h, AREAS PNL Lo fiA%#
BLTVLA® &3 ¢iid ESWL ARRERN
L\ slEERS D, FBREHAO PNL £ UUL LR
CEBCHR LA LIXTERL.
ERTBELTIE, 8~85EE THTLED LAY,
A THROME L A% (6 ~T9%) Th-T.
wEROMBCHL Y, BRBEER TFRESA
1z ESWL CRRMITTRETH B, BERE WS RCH
L AChD. MEFEAELHE S R OWT
LEETHS. bhbhoERTE, BELHEIER
R CIL, IR L LA ARMICESS, H
HERIWELTE Y, LTLIERTCIRVWEEL
TaW, BEBEEREHLTY, BrBRBESH
TWBHEET, Fook, Kl RBGREEEIEL
Tt dt, AEEBITL, BRI EBLEEED
—MORERIDRE T 5o fod, TOHEIEROR
e, BECEThTW%. BHEARELHES
HREGLTY, TE 570 % smooth 3%
J=3¥c, shock wave ORBHEIHZ S LTH A2
BB LT BEORETRVEY, RENTHE
Thote, FEERERE IR TWIERADBRTS
z L, ESWL CHRETETH-1k.
LRSI, BRI P54 2500 & 8 ShT
WA, bhbhil, ABELSK205H, BETINKNI0
BRCH > T CRER .
BEAECE LT, bhbhid Mg & HEuE
ERATTHB &, HHAEE LTRERARBELT
I 4 flic ESWL Bl RE» 7 — FA%BALT
BEOREAKFOBREYERLYES L LY. ¥
TBERD —%, ¥ o SRR © —#w double J
stent ZIBALCHRE L. ThIXBERESAT X 58
FEMBELA Y BRTH BN, PSR OBk
BRELT. BB E LT, BRI ERORS
TOFEDTD, BT 10~15% 0 R
THIFTL, BEETIE80~90%DHBERIC THAL,



FHH, Eh: ESWL 775

FOZEUHEZTRL TS, Lnrl, bhbhof
mh, AFETIX0%H ESWL BHERET, BH0
0B HEBBABEI BDETH -7, Lirl, Th
BRI LD, BELD, BANOEAOKRT, HEXHY
CENHETIRInh e h, fEERYZRR, Lo®k
® trouble kDT, LD THS. %
7o, BEECRPERCHBIMABIILETH -’
ESWL CTHET 5 TkT5L, TOAEDL D
Bl kB ThHAHS. T zif, —ErEEH ESWL
CHRETE T LT, BRSPS TR
ThrZERLD, dbHA, ABEEBRIETILR
B, WEERS. Ll, ARY | BT TR
FETHHA3, BRI RIS EVCLETE
5L, PRI b R < 850 T, PNL, UUL 7t¥o
WEENENLNETHSD.

ESWL #ofsaditiii:, WREFHAY Ahs
L96. 5% LT\ e, BRTIL, 9. 3% BAERAH
LHBEI N TVWEID, BEOAEIOBEZEDLD
D, THETHAH, BEEIZEYEIEARTOY
Wi, BEOhREHLILE VXS,

BB onTh, PHIRMMRL AR D BLRET
BB, FOMTKLEERIZZED TWIR. £&
CroRFoRMEY FEHREIRTHRVDOT,
FLTC AL T H, ESWL ERE24RHF O RP D
Wi, 286433 ml ¢, KLRBELELRVWET
b5 ENERIN. FOMOBWERE LT, Bt
BRPOERE L HERBEETRTH LM, MERE
CESHEX ST, LrLiehs, RPEECESE
Yef, BEREOHE, XLIEADHREORMEILE
RRULRTWEVWDOT, SEBE LT FETD
5.
BEoz Xy, ESWL oZERd BHAMED
ZTHHOT, mild change T HENRTTRICLS
#H5 EEZ TS, EBRESA L, HRCET,
Biilt3 5 0% i LT SR follow-up T 523,
AEHZRIHT S Lavid - ek & b, BT
Few LT, ESWL rTHETS BRABIRLCE
Wz k.

4 & B

(1) BEOEFCHPOMEIBETH -7, A
PHIH0% 1%, ESWL BEpgRe: G4 L.

(2) ESWL RE#I1ZEM L EoBBHET, 9.5
 GNER Ui, BERLEEMT, 1933 6%1ERE
P RBABDI-BETHS.

@) 4%, ESWL i ESREREE O B0

BE Rt o LRI R
b4 ik

D) ;i 3%, wEEEm, | Ui, KBRS, g
A, FRABLY : RSHETRRINC X B F « REHEE
R OERIRIES: GE | 8. RIARARE 76 : 1770
~-1783, 1985

2) IEEMEE, FIE B, KERE, RO P
AHE : RIHITREN X 58 « IRERSBEAT O
REHR (F24). WRRLE 31 : 1317-1319,
1985

3) | SLE W, ATERE, PEAHE FHE
¥ BAHEREC X 5% - REBAERN OB
fEB (B3 %) WRAZE 33: 669-671, 1987

4) MEEEEE, ST #5: ESWL, B LB - 205
&F Vol 19 : 402-403, 1985

5) WRHED : AR BRI, B 40: 101-
107, 1986

6) ek, BEE M, HE &, @ ESWL
DIEKRER. HWRSE 96 : 1460-1467, 1985

7) Chaussy CH: Extracorporeal shock wave
lithotripsy; Karger, 1982

8) Chaussy CH, Brendel W and Schmiedt F:
Extracorporeally induced destruction of
Kidney stones by shock wave. Lancet, II,
1265-1268, 1980

9) Drach GW and Dretler S, Fair W, Finlay-
son B, Gillenwater J, Gliffith D, Lingeman
J and Newman D study group: Report of
the United States cooperative study of
ESWL. J Urol 135: 1127-1133, 1986

10) Lingeman JE, Newman D, Mertz JHO,
Mosbaugh PG, Steele RE, Kahnoski R]J,
Coury TA and Woods JR: Extracorporeal
shock wave lithotripsy: The Methodist Hos-
pital of Indiana Experience. ] Urol 135;
1134-1137, 1986

11) Leroy AJ, Segura JW, Williams H]J Jr and
Patterson DE: Percutaneous renal calculus
removal in an extracorporeal shock wave li-
thotripsy practice. J Urol 138: 703-706, 1987

12) Lingeman JE, Coury TA, Newman DM,
Kahnoski RJ, Mertz JHO, Mosbaugh PG,
Steele RE and Woods JR: Comparison of
results and morbidity of percutaneous ne-
phrostolithotomy and ESWL. ] Urol 138:
485-490, 1987

13) Schulze H, Hertle L, Graff J, Funke P and
Senge T: Combined treatment of branched
calculi by percutaneous nephrolithotomy
and ESWL. J Urol 135: 1138-1141, 1986

14) Psihramis KE and Dretler SP: ESWL of
calceal divertucula calculi. J Urol 138: 707-
711, 1987

15) Partney KL, Hollingsworth RL, Jordan
WR, Beckham D and May CR: Hemophilia
and ESWL: A case report. J Urol 138: 393-



e WIRACEE 34% 5% 19884

394, 1987 culi for extracorporeal shock-wave lithotrip-
16) Hollowell JG. Roth RA and Backmann CT: sy. Urol XXX 127-129, 1987 o
Radiologic technique to mark urcteral cal- (19875]212)%15Efﬂ)ﬂi}é‘;ﬂ&‘x{‘l)

R
SRR A HSAERD
TNt

( 3 @R @) % - n.m AMJ sp

%
'Elll
WMEM LD
M EERBOBSEE, EMEMBRS -
BREE - BT - LREER 205 BE .
K REH Y FIUMRIEESY (FREYY
#) (CAREDBRE, 7XEU VKRR
= U l — /“ £ 7 »- 3 ;
BeOmBBMESOLOHALE N, % ARARIANE )L Ehamn
ﬁil‘iﬁﬁ*u(Tlmed pl”) %hjt}b(‘_,\,f&bg ﬂﬁ(ﬁ&ﬁ- n’n&&ﬁ&()‘ﬁ?&ﬁ%&ﬁ%)
LT, BUEMPREDLEEEHE R . 3*?&%&?&%@?3’%2&%@“&
3 Nt o E = Go
OPAROIROBMENTOET. @ B8 AESOE éfaafmmbn
WoT. WEFED1TV R X RN H ST TIRSICRBBICREAPILETE S,
{LESPBE . PIRADBIEHB(EM. HE) DR HERM&NEL’CU%T#‘T&U)&%ﬂAL
BEEEBE TS BT &N EERHRTH BRILBOCE, #ILP Mdﬁ—?ﬂ

oEnTE Y. (sen: Dorrie,  SBSLe MARSECESCE”

263(1972)) RICOVWTRIRMINBES éﬂi(LEL\

EEREHASH

T541 ABRMEXEERT2T H40




