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MEDICAL MANAGEMENT FOR THE PREVENTION OF
THE RECURRENCE OF UROLITHIASIS
—WITH SPECIAL REFERENCE TO THE PATIENTS WHO UNDERWENT
PERCUTANEOUS NEPHROLITHOTRIPSY (PNL) OR
EXTRACORPOREAL SHOCK WAVE LITHOTRIPSY (ESWL)—

Shu Yasukawa
From the Department of Urology, Wakayama Medical College

Questionaires about stone recurrence after treatment with percutaneous nephrolithotripsy
(PNL) or extracorporeal shock wave lithotripsy (ESWL) were sent to 1l hospitals in the central
section of Japan. We received 255 replies on PNL cases and 157 replies on ESWL cases. These
patients were evaluated for the recurrence of renal stones and the enlargement of residual stone
fragments. The effect of the medical management for the prevention of recurrent stone disease
on postoperative recurrence rate was also evaluated. The average follow-up period of patients
treated with PNL was 21.6 months, and 18.5 months for patients treated with ESWL.

In patients who underwent PNL, 25 of 162 patients(15.4% )who were treated completely with-
out any residual stones have suffered from new stones. The residual stone or fragments enlarged
in 14 of the 93 patients (15.1%) who had residual stones or fragments after the treatment.
The recurrence rate was significantly higher for the recurrent stone former than the single stone
former. The recurrence rate for the patients who had multiple stones, staghorn calculi and meta-
bolic disorders such as hypercalciuria also had a high incidence. Patients who received medical
treatment for the prevention of stone recurrence had a lower recurrence rate than the group not
treated, Especially among the patients with hypercalciuria, the recurrence rate of stone disease in
the treatment group was significantly lower than that in the group not treated.

Among the patients who underwent ESWL, the recurrence rate was 19.7%. However, there
were many patients who were not evaluated in detail nor followed up for more than 6 months.
Both rice bran and citrate therapy for calcium urolithiasis reduced the stone formation rate in

patients who were treated at least over one year.
(Acta Urol. Jpn. 35: 2107-2113, 1989)

Key words: Urolithiasis, Recurrence, Medical management, Percutaneous nephrolithotomy,
Extracorporeal shock wave lithotripsy

bh, BETHEHESRRIHOLTH - R TIIW

]

®

RS K R L PYR SR O & Table 1. REHEROMIBFHEOFERR
sERgRaE# (T ESWL) 0 BB L), 2o Hex ByE EBI9E BSOR
HEDRICEOBAY—EIRTETS. B (978 30% Q0 30%(60) 13%(8)

Table 1 3fEkoBEFMeBT /A OB RER
BoiR Uiz b 0 CHHBRRIL TR RS LOBHER
KX hRERIH BN LOZRE L H
dxhTWBY L Lisaih 2 h b o i AXHE- (1985) 8% (17 33%( 3  29% (30)
=]

Rie L ABREOBELER LT DHHE B ( IMRESIK

Sutherland (1982)  64% (72)  48% (160)  13% (70)
BT (1984)  31%(29) 25%(51) 20% (10)




2108 WREE 3% 125 1989F

P LTEAY AL L, DWTRERER2 T
BEMEE TR TEINRRERTF—<Th-Tcbd
ZENTED. 1, RO REHEFME X ESWL
AR £ HE LTs Y, BREMEE
LiWBEOKE XOBRCEADTEREDEENT
bhbhitlftoTETWA5.

ZITIRE 5 LB O RS B ik e R
SHAMNEROBRRC S X B M5 BN T,
HREERO e CRENLEXNE AN CIT
PNL) ffit4 6 » B LA LOBBEMFTEE T B - 1= EHU
CERWT, *OBRERORNE, SORMEBEOHERT
PRzt 5 7c A B0 BEFBERRC b2 5 ¥ Ehe o
WTHRHEY [Tole D TEOFBERYERT 5. T
ESWL JEflic B\ T h AkoB % EFMxicnT
[T B E LB, HBCREVLTEIRbRTWA S
Ay MEREFICXT 5 K BRRER L0 7 = VR
EOBBERICOWT 5 TERTS.

X & E A

Table 2 R Li-fEies L PNL 3 X8 ESWL
AT IR EEMROWT, ZOKBA=EY —F,
BRI > IEROR, FAVER LORS, &A
WO RRE, OB ADHE, MEBETHEROE
I & BIRAIA S SO SEREL DO BRADHKRDOE
HEROWTT v — PRENKRShE., 27 vir—
P X bz bRICER & FRRILBIER KFE R LU
FOBIERBOEFD 5B, SENKHHE » LILE
PAHETH - RN BRI G E T, Ei, KB
B XU 7 = VIR O SESN T AR LRSI ER R
5 X0 EDBIERRIT 35\ C 1 L BBBFATETH -
T fEfe DLW TRE A e S hie

Table 2 FHEHER

E/NBERRE ECSRARBE
#RE#HXE HEBAR
BRE#RKS FBLRITER AR
HILREGRRE ABMEHRAR
EuKBEm&EEE  ER A &R
AR L 35 SRR

(W)

PNL fEGIWITBFI636, LFo2Blnit2ssBITh b,
SEHIAERRS. 3R%, EHSBBRARI21. 67 AThH o1
=05 BRIRIEMR1566) (61.2% ), BREMNIIIF
(38.8%) ThH, FHRBEONLI250] (49.0%) T
BBOIK UESREML 1308 (51.0%) & @EH%
Gt HROHBTITIBIRG R & o MEIRET

Table 3. PNL fEGID KRR

) EHS FH B (M)
BF 163 47.8+14.8 20.2+£11.3
zF 92 49.2+14.5 24.0+11.0

Et 255 48.3+14.7 21.6x11.4

wEIEY—-F .M 156 B 99

#® B HIME 125 $% 130

% A W OMEEER 32 BSmMR 27
JEHM 196

23590 (23.1%) w@»bhic (Table 3). Zhb
DFEBD 5 b EAYK © BEERBTH THolebodt
13441 (52. 5% ) TEBEBLTHE Y, HREOHN
DT BNy ARIEMN S (22.7%), &R
BRIt 185 (7.1%), BRERE 1661 (6.3%), BX
ORGEHMERE Bbhs b0 104 (3.9%) Th-
o, ek, Thbo 77— 7Ee B\ TERERE X
VBRI EEERED bhith - (Fig. 1).

[EEAER 134
£ BCaRE 58
= R B M E 18
[ BARERE 16
B ABMERE 6
B B/ MRE 4
ES P-HPT 4
] =z 10

Fig. . #EEHOKERTISE (PNL)

fb 5, ESWL SERADORFRIIBFII5H, wF426
DEISTHIT, FHIEMIT48. 9% PNL fEf i3
R4EmTH H, T PEaRNER18. 57 AL PNL
P LEHMCh o, DR, FREGN 1104
(73-2%), BEROHMETILHBEREALSN © & D 28
1346 (85. 4% ) TKIMA % 5, * - BREFEMHFI60
%% &, PNL fEG & BT 5 & BT EL Tl
RHERED Y 2 7 HVEW & BbRBIEMAN S  BIRX
RTWB X5 Thote (Table 4). F1-ERBFHE

Table 4. ESWL fEFDR A5

EH% EW BN M)
£F 115 50.0k12.3 19.1x9.4
*F 42 45.8+14.1 16.8%9.1
Bt 157 48.9+12.9 18.5%9.3

#®EIEV-F MR 110 &R 47

# B W MR 94 SR 62

# B B Mok 15 HommR 7
JEMMIR 134




RN : RERER « BHETH

il Ca RIE 6
7 bR B2 M 8
iR bR B bR E 3
1
1

ESWL 6 RTA

[RE S8

& T A BRIE

SAFURE |
[REAER
gEantuLL 127

11

OoomOBE O

Fig. 2. #AUROREGIGE (ESWL)

% Fig. 2 WRLED, M%), ESWL © X %G
XD TIBDBEDORHRC B\ TDOLRAETH -1
o, BEHEEEIGESR X D DEMANRSH T &,
I CTRBEDOBIGH IS - Fofe b AIRER R b BB
BRERAMLEBERD-fcz il bbb -T, 127
BI8125 B\ T EDREREEN LI TWhiah» .

= 2

PNL fE5]

1. BREXio\WT (Table 5)

4| PNL % [fT L2556, SEOFRED
L RBROEALYF UICEFIEE 22561, 14F0F
398115. 3% TH o tc. AL LHEINIEAC I
WTOBREER L OBAOER IR CWERK BT
BBRESAOBMARIVTRINISL LIZEAEEY
RWDdlsh o,

FEEDT R T 4 — A bLARIBRELRFTS
&, MR I HEHENIL 64 ThHo O H
LB REAI T4 2% Tt EEB RV FRENR
Bwihh (p<0.01, 2 FRE), FEREHFITOR

2109

FRN12.8% Th > DRH LEREAT T TS
TORHEVERERNREIh . BRI TIERI6
REGAIFF BRI RO FRETH > TcoH L, SR
TRBREAD LRV BESAOHEANED bR
TEGITH - feo.

BEDMRE X 5B CRESEIRERL L&
MBI ERC ST A EREN13BZ DD b 0232661
ThY, MREEEADRLCERNALhICE &
wich, MERERLSOEIREKIS. 3B LERT
ot

2. MEOBETFHBROBELBRELDBE R
DT

Table 6 THIEBRTFHEROEE L BRERK D
W, EROREMBICT Liss, PNL EFTIX
LSFEFID35. 1% LD DB RETHERN L IR TE
Y, BBEREM, SREAR XUIEREEENR
EOFEHED Y R 7 E & Bbh b EA LERER
ErBEnhih v, ¥FEAREFERRD, i
BEETHBROBEORR TIL, MEHHroRHBEE
ED BRI BV THRERENE L, EE»RED
BRI o T FEBIC 3\ T O IBERERIZ10. 4% TH - T
DOwF L, REEREHTIX6T.5% TH 1.

BRFHEELZTTOCEEZT O inh o 1o f
B ABERRO MBIV, ¥Te4ELT,
REERO1BT 3\ T 1B 12. 1%, FEHRBREL 1648 ds
WC285117. I3 DBERNVEDbh, BEECVHY 5
BEDOM VA 7DEADBRSED T LiELNEIR
FIERERYRLTWAE VL L5,

FRAN B IR IERRS AR 5 RE
Tk, EROBDOLIIE STERC B W TIREE
B, JEREEMICIZ L A EBRERCELRD bhioh

Table 5. PNL EFOBFERD 5 W ITHAR

BRHS b 2] - 22)

2 o 22 ) PR omre ) F) owx o
2EH 255 39 15.3 162 25 154 93 14 151
BF 163 23 14.1 114 18 158 49 10.2
"F 92 16 174 48 7 146 44 20.5
nE 156 15 9.6 9 9 9.1 57 6 105
BR 99 24 242 63 16 254 36 8 222
ME 125 16 128 92 13 141 33 3 91
£33 130 23 17.7 012 174 60 11 183
MK 2 8 250 10 5 500 2 3 136
gawM% 27 5 185 16 3 188 11 2 182
Jemmk 196 26 133 136 17 125 60 g 150




2110 WMRAOE 35% 125 19804
Table 6. BRTFELBLERR BEOWMAEEYL) LoBR (PNL)

ARE prer—

M| B ——oaw%) BR BRE n AR BRE
EH 255 91 (35.7) 11 12.1 164 28 171
By 163 65 (39.9) 7 10.8 98 16 16.3
¥ 92 26 (28.3) 4 15.4 66 12 18.2
MR 156 46 (29.5) 4 8.7 110 1 10.0
B 99 45 (45.5) 7 15.6 54 17 315
%3 125 38 (30.4) 1 2.6 87 15 17.2
E 2 130 53 (40.8) 10 18.9 77 13 16.9
B 32 16 (50.0) 4 25.0 16 4 25.0
IR 27 13 (48.1) 2 15.4 14 3 21.4
JEWBAR 196 62 (31.6) 5 8.1 134 2 15.7
EETH 134 14 (10.4) 2 14.3 120 16 13.3
RA»Y 114 77 (67.5) 9 1.7 37 12 32.4
3B Ca RIE 58 36 (62.1) 2 5.6 22 10 45.5
B UA REE 16 12 (75.0) 1 8.3 4 2 50.0
BUA N 18 14 (77.8) 2 14.3 4 0 0.0
RBBAGE 10 9 (90.0) 2 22.2 1 1 100.0

ol L LENRD, Brryy ARECEVTLE
EREDS5. 6% H L, FRIBERFETILG. 5% L ARCE
WERZRYE LT\ (p<0.01, 2 FRE).

Fie, FOMBOBETIIEARS L HECHE
ZIXEEINh T B, BA vy ARIECH]
TR 6 b InRRA SRR, 7 = VBRI
BB XL 7L FTHTH-Te.

PNL #IciEAOBERY RICER oW TTEER
DEECOWTEILRBH L TARD &, BRI
LR BEATERINT LHET XN ERAT, ol
ALBOERTHERY S TChkic bbb THE
BB DRI, Table 7 iwiz+ 64 (2.4%)
TH Y, FORFULEHTSAIBRERDORED D
LZEREATHY, EcR UL 6HH 5 BV REATE
DEFEREA T b 3FMVMHREREANTH -1, &
ROOFRFHERED AFIIBRBMIECH % 7 v
7Y BB, SRR S HAE KB 5 02
B, BHL Y AR L OBRBRED & FHECRS
% o = vIBFIE B LY [ T A FEREARETEh

Table 7. HHEFEHHBREIC ST 5B RIER
(PNL)

£ fl ®BE¥F6 k¥0 K6
BRITOWM: 17.4» 8 (4.0~28.9)

BHA R FAIN/=N2 STV HATHALF I
Hem 2

BEICY-F 9% 1 BRS

# B H MR SRS

% B W B BER 3 SoMMR 1 JEEMR 2

TEANE 1 B30 ThH -1, BHEE CoOHMIIEY
1747 AThb, 205 bHEREACBRETES
8.37 A LML B CTERT2ERFED b
fo. {5, BRTFHHIBET IR TCoind » EMA S
WTRERMIER LICI19ES%R Table 8 THRELTA
B L BRES, D \VIXERIECIH & 1151585 LAY
o b, IDBH LYY ARFED 861427 & 5
FREBDBI, VWD A Y R 7EEFN LD S E
BNED ot FRBERE COFSMMEIILI AL
Bl ERTAEHARRD b,

Table 8. BHEFHIEBEFC ST 2BREN
(PNL)

E Al B BF 12 £F 7 & 19
BREITOMM: 11.358 (3.0~34.4)

BEXEY-F 9% 8 BHE 11
¥ B H HER 8 3% 11
B Ak B RER 2 H/EER 2 FEMR 15
4 B RCalRE 8 RRMRE 2 K 10

ESWL 54l
ESWL fEFEETCOFRRIX.7% ThHb, £
HOBFRELERZME TH - (Fig. 3). i,
BRTFEERIENE IR TWRERAD G288z, E
EOBEN L IR TWIRD > READKER TH - 12
CEERMLUTCESRETHY, &EOBEETILS 3
%, BAE) > ERBCRTHISSRE Y E ST
Wi iR, SEOBRE TR BEROERAND IR A
B X A ERRBEOHFNREENET I h 2 leh »



B : REHER - BRTFB 2111

(%
30p

24 nE BR
(157 oy

5% Bk BHMER FHEER
(62) (1 M (139)

Fig. 3. ESWL EMIOFHER (BEOHEKXE &)

7.

KWk XU 7 = v
HECBERINE DB H Lo v 2 REEC T Ui
THAWCIBIEL Y EREY I TE. 5H, £
BIFFTEETH - IEFIDBEHER Y Fig. 4 WRL
2, RIHEOBHC ST BEREROEERET
BERELTRD LR, Ry Loy afbbETHT%

1r O 1EEBLE (n=98)

@ 2% LLE (n=59)
O 3EBLE (n=41)

0.8

0.6

Mr

0.2

0 — e

BERET oy da

Fig. 4. EEEOBOERCKT 5 BRI

251 O 1FLLE (n=34)
©— 2FLLE(n=20)
O— 3ELE(n=12)

e pre-=pes

Fig. 5. 7= vEBEROREATRCHT 5 BRDRE

HRLFHL TS,

¥Jc Fig. 5 IZ1985FE L WY B o TE 7 = v
HEBWicar vy MEROBETHEEOERELTR
LboThsa, SEOKE TR, EREC LR
EGIF A e b oo, BEBCIBEEARER
DIETHFEET 2 2 L EEShT.

IR BIEA—RICHT AR T H % 2 PNL &
XU ESWL 7t FOBERY 2 7 OBWEACSEIGHE
THZLET, TOBERL TS L CEDRER
Rt LBbhs.

% -3

RBERETARCE VTN 4 B0 EERERY
B33l —BYRERETHHIRIIb LT, Bl
G ERDEELOREIREFRT LMBPI T
VW ONRZHETORRTHBD.

Bl D BB O B3 fe ST & b RERSHRITBE
Lis THRENTREL 7R Y, BT 388K
BECBERSh, ZoRBREFELUDAARE > TTKE
HEELRSTETWAZ EREFRLHRVWVEETSH
B2, ZORBIABELLTWEERTHS VW HIHER
BIRALDESRL AL TIIE LT, BAYHERTS
R I VBERTI NN E RSB, &
REDBREFEINBRRCE L BFEII Y o KE
BxhkrhidebihnE Bbhs.

PNL % ESWL RZhBH#HERIERL, Lidis
TR LD EERY 5 I EACERER Yo Rk
ot BBPRH N IR TV AREINIZE A LRD L
NI WOBRERTH 5. BEFHEOBREOKRI T
i1, SHELY R EEEHE R R LTE
FRREL, LrbEoFEEFBACE->TWBZ &
2 HEHBREFBRCHES L CO A YRR LT



2112 WRE 35% 12% 1989F

W5, ¥ Table l K RLEX5RBEAXZTONEL
T3 BHE SR T 5 BRI OBREN L
BHECC L AERC LI IRBIhTW2 L2 AHTH
5. Licd->THERNCIMEE ALV b6
THEMRF OB Ih 2 TREEIEEDOFM & &b
»TE PNL 2 ESWL i, % 0 BRRIIFEFR
DEFIZ HRTERTHBHTEENELDONS. &
EE T D KA B 28 PNL 81 i\ T %15 400
H» % b ot in X RS R ©42%, Zoflofs
BFTH20~50% 0B W EBRERELHEL, RRSFN
BOBRETHEROLERCOWTERT W5, fi
# ESWL R 5HREHERE 2V TH 5 &, Miles
BPR LB 104EFD 3 ~214 AOBHE s\ THEA
DHFFET LTS B TH -1 L ORBEFE DI D
Y5 ChBHN, ThbimoOWTITEROE R,
SHEL DBRENEBIhBZ Linrd EBbhs.

4 EID#E T PNL 25556 CixEH21. 67 A0
B CHRE25H (9.8%), BEKADOHAX
1481 (5.5%) ThHbh, BATLLELHHIA T Az162
ERAC ST A BERERE LOCRADOHER Sh T\ 72935
P BT BEARICThBBBETH 1. 0
HERIHEFRC T 2 BRE LB BT &
TEELOAAE RS ORA D EE LD
h, $EOKRR» S HBHEHE OB T PNL
B s W UHRCEVCBRER YR THAREE I WY
M ots.—fz PNL @ onTREBERC S THR
DB B IR FE, HHOBERBELRNL LU
CERY D LBRERGOFER EVR—E LT e
Z &, ¥ ESWL i\ CillfEe & 2 BAEXR,
BEEEKOEVWABDLhBC L, bR, Thb
DIBRONB L e B /A BRI W TRRES T &
REXY, EBERcERXTOBERRIBEECLVE
A U WABEKE IR TS 7o V. ¥ 72 Sutherland?
RBERO BEFNRE 5 3 403 iEA DB IR ©
R BRTHEICOFHIMIIN6ELERLTE
h, PNL % ESWL BoOBERRLBERHALHRNT
BEDIc-THEHELERPHOBHNLETHS
LBEPhB.

*¥#:4E0 ESWL o I5THEAOBRRTIR19.7% &
HEWEWERRNAREIREY, $EOT7 vy —
iz B\ T ESWL #6 » ALl LB R EIhT
Winh o REFINGERIR AL, EMRERRR LD
fifiv = DYREENERORBHEIE & 7o b B35 O PR T
MNTREE I o I DA TH D L EZ HRETH D
5.

¥z PNL EflcovClHEo A=Y —~F

BB e CEERORI T~k &5, BRIES
CRAREMC  URBOBREIERRLRL, T
BEOHAR D EE TRV SOOEEEFHES
Wi ESRERC T 5 ERIKER BB DR
KTH D, BRECIERIERN L ORCENED DR
fetn ot DR LA DAL B EALS R S
BRBIVERERAD L VDD D active stone
former * XNBREFEHCOVTIRBEADOEALE
DRI IR B E YR RPN ETHS &

Erbhb.

TS DBRTHEEY BT TS & LAEREK
rhx AWM oOWCHRE LR T, BRTYE
FEHR SN T B EAOERER LY LBERICET
BV A2 OEERANES SR bbb T12. 1%
Th IEEBERO ThD17. 1% X v {Eh - T HiEE
EFPn i Ih T, »OBAOFRESED LRI
SEROTER ¥ CoFEHMEIL1L 3 A CREcERT
HEFANRTED BN, LrdbZo3bd sHcAr Ly
v ARENRED DRI Z &, BITHEI VT ARE
EEWTIRBEROBRRIIEEBREMO TR & T
BECEETH -z & LY, Bra vy aARERR
BELOHROBERRT CH5 - ELERERIhSB L
Ehr, BEBEC X DERYHIET S EANEHE
ThHHZERTTLIDLEELRD. kRS EOKFT
1, T OBRMDORFIROWTIEFARN DI oM
BT BEENED b »eh, Zhb
DT OV TL X SIS E A SR HI 58
PR ALETHD L Bbh 3.

SEHB TR IehbhTWB h A v Y MERIECTH
THRERE L 7 = VEEREO KRR IIE ST
Pl L, TOBRBOBNE T oot wTh K
Il LEREROETHARD bh, FFREOEHMEA
MREhERERY, 202 b PNL # ESWL
BATBOEAC ST RRENZTOFRLTH L
HEHEtE R S hic. REREAREOBR T T3
EREDHR OB T BECITMA LY NER L
X 51z stone clinic effect %% L7 double blind
study 2175 BDEX D B L E2BH, HesEo
s\ T &0 risk factor & LCHEEMA
BEIhIBA N oy ARIER BT BHEARECBNT
REWER ARG R Y E L T REHES 7 ~ VIR
BIXRAD REERIERE S E 2D, BAEERRYR
RS LREC R T5RENNECBR IS A L
Woth, BECRECREEEREFCHS Y =2
RHRIED VR TI . BHRBED ESWL o &5f
RYRCEEYRTS L 5, ESWL oBichx %



R - RERER - BRTFY 2113

ROV EETEEEND VWOLWTHELR, ES
WL #%OEERE follow-up o BHEMHBIEXH T
gruamm.btmofﬁﬁfm,ﬁkﬁwmﬁ
BREFBOBRTY, BIVOTheETTsicvnth
ENDOREFELHMTHI VT C LOBRERNE
REBINRBRETH Y, 20 X5 IO E A
PHTRRBHAOREFRREMB O Lo0FH M D
LB ERHFETHLOTHS.

# £

. 7vr—trrkbzbhic PNL, X0 ESWL
FEBID 5 Btk 6 » ALl LBBF AT AL T H -7 PNL
255561 (B5F163%1, “«F9241) 3 L1 ESWL 157
ER (BF 1158, HF4920) tk\WT, FHROEH
BB IOBREOHAELRF L, SLEBRETEHGE
®HITT 5 ENEOFRBCE L HFETOWTR
L.

2. PNL EMic s 52ERRTIL, FH2L64AD
BERIE T, R BESRA L SR 1624
B3\ C 250115 4% DFRAEDS, FRBBOMRE
TN OSFEBIE 38\ T 14415, 1% DFEAS D HIK AR
Hbhie.

3. HERCRTAEREATICHREBERACLL
HiFLEECEVBEREYTRL, IOLRAERETIL:
W DD EFEER PN E G R X OB L > T A
REEREORPEE 24 RESAH TRV BRER
iR TEENRE IR,

4. WBOBRTHBEIBRRCS 2 BRECOW
TORTIE, BRENERO MV A 7EFRSD
T bbb b T OBERRIIEREL b HES,
BBy A vy ARERCHERTHRRCI v ER
CHEREERIMET L.

5. ESWL fif 15756 (BT 11561, &LF426))
B BERBILI.THTH ~ 1A\ @D drop out
FEBIAS S, EMAFHEISHOBRETHS L Bbh
fe.

6. BRI O MR S TTRE T & - T iEBlic 3
VTR T Oy = RO R 0 RERR &
N, HAvy AEEOBERTFH L LTEK PNL ®
ESWL 0iESOEA RAbh s <& BRELE
zbhic.

Bia b 5B L, BEIHIC bbb 5T SRD7 ¥ 7
~ FREICE IO S E L ARICK LI BRlOR
2#ELET.

X 23

1) Bt =) : REREEOFR—REBETR, 735
BaEOSHLEEEE LT— HIKREH 65423
-436, 1974

2) Sutherland JW : Recurrence following op-
erative treatment of upper urinary tract
stone, J Urol 127: 472-474, 1982

3) MTF—58, #ED, BREE MEHEF, KT
B H vy AERECER—HCMEERC
DWC—. HWREEE 75 © 1288-1292, 1984

4) KEER, dT|E, B 8% KREZES. KH
A, SATIEE HE % PIEE&NS:Fyrv
TREAOHEER L Tih. WRIKE 31: 1413-
1417, 1985

5) FH B BARKT S RE/KEEOKY. AW
W45k 70 : 975-983, 1979

6) =f{iE—, BRES JINED, PEEE e
B ERRBHEGOBRCOVC. RRIEE 34:
1549-1555, 1988

7) KAERT, ®mAMEL, CERE, PNE— T
ek, REIR— MEB®E FEH B mKR
REFHT 1T %5 PNL 180 #EER & T DO
T. AWREEE 79 - 958-959, 1988

8) Miles SG, Kaude JV, Newman RC, Thomas
WC and Williams CM: Extracorporeal
shock-wave lithotripsy : prevalence of renal
stones 3-21 months after treatment. AJR
150: 307-309, 1988

9) M Kk, pHELE EEEER:BREILCY
L EERARECHRTIERTHR RO R O B
—Stone episode FEEHER IV stone clinic
effect— BIREEE 76 : 65-73, 1985

10) Kaude JV, Williams CM, Millner MR, Scott
KN and Finlayson R: Renal morphology
and function immediately after extracorpo-
real shock-wave lithotripsy. AJR 145: 305-
313, 1985

11) Newman R, Hackett R, Senior D, Brock K
Feldman J, Sosnowski J and Finlayson B:
Pathologic effects of ESWL on canine renal
tissue, Urology 29: 194-200, 1987

12) Abrahams C, Lipson S and Ross L: Pathol-
ogic changes in the kidneys and other
organs of dogs undergoing extracorporeal
shock wave lithotripsy with a tubless litho-
tripter. ] Urol 140: 391-394, 1988

(19894% 3 A 16 R &ZAD



