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CHANGES IN THE MANAGEMENT OF
UROLITHIASIS: ENDOUROLOGIC TREATMENT FOR
CALCULI IN THE UPPER URINARY TRACT

Yoshihiko Hirao
From the Department of Urology, Nara Medical University

Coworkers
Seiichiro Ozono?, Shinji OxamoTo?, Akira MorivaP,

Fumiyoshi Naxatsupi?, Eigoro Oxajima?, Tadashi HiramaTsu?,

Koujiro Yosuipa?, Kaoru Yamapa®, Shouichiro Ixuma?,

Soichi OnarA?, Katsuhiro BaBava?, Yoshio MARUYAMAD,
Masayoshi HasziMoro?, Shuji Watanase?, Hideo WaTanaBg?

and Kazuo KupoTa?
From the Department of Urology, Nara Medical University® and the Affiliated Hospitals?

Three hundred seventy cases with calculi in upper urinary tract were treated by endourology,
210 cases were subjects of percutaneous nephrolithotripsy (PNL) and 160 cases of transurethral
ureterolithotripsy (TUL), in Nara Medical University Hospital and 13 affiliated hospitals. Of
the PNL cases, PNL was completed in 184 cases (87.6%) and not completed in 16 cases (124%).
168 cases (80.0% ) had successful results by PNL alone, stone-free or stone fragments less than 3
mm, in spite of the stone location and size. No serious adverse effect was experienced through-
out the study. However, changes like a scar formation or fibrosis around the nephrostomy tract
were revealed as a late complication by excretory urography, computed tomography and renal
scanning.

Of the 160 TUL cases, TUL was successful in 132 cases (82.5%) and unseccessful in 28 cases
(17.5%). The results of TUL for the calculi above the upper ileac cresta were not favorable,
success rate for stone 6~10mm in diameter was 70.3% and that for stones larger than 1l mm
37.5%. However, the results of TUL for the calculi below the upper ileac cresta were favorable, the
success rate for the 6~10mm calculi was 91.5% and for the calculi larger than Il mm 88.4%.
Of 28 TUL failures, 7 cases underwent PNL and 21 cases received open surgery. Throughout
our endourologic treatments, the most problematic stone was calculi impact in the ureter.

The indication of endourology for the calculi in upper urinary tract is discussed with consid-
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eration of ESWL which is becoming the main stream of stone treatment.

(Acta Urol. Jpn. 35: 2077-2086, 1989)

Key words: Urolithiasis, Upper urinary tract, Endourology, Percutaneous nephrolithotripsy (P NL),
Transurethral ureterolithotripsy (TUL)
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FARI BB REHE R T 2 ARRERO#4
DEEFLL, LK RHEBCHAEBEY LD LTS
OB BROME - R X ) BEN'E - REBER
(percutaneus nephrolithotripsy : PNL) {5
RIR%E - BREA (transurethral ureterolithotripsy:
TUL) oFERHEIL, IHEAEERC LS E
MR B A BAM (extracorporeal shock. wave
lithotripsy: ESWL) DR & F0LERER L L

il

©, 1980FENEE & h REBBEOBEIAE B

#HT . REEERBOEE, L{cHRSESRF
X% b RBE BOBROEB O\ T, ERET
BRI AFMEES 3 YO BAE 13 i 517 5 PNL
L TUL ofFERE L LCRFEL, FoRENL
BRI OWTEFOERY A THETS.

HRELUVFE

ZRBRVEMAZCEG 5 RESGCAT 5 BlE
B oZrEiz, 19785 1 A 5 I19874R12 8 K & 104
AT Uk RBRERIECHT 5 SFRHE R 2 Sk e
BB F7, Bk REFEM4, PNL, TUL,
ESWL & XUBMEE BB/ E L TR L.

PIREHRIER & 5 LIRREER OBRRCoWTI,
PNL 219844E9 A5, TUL (21986458 Ao
RERI988E 7 B ¥ TOMMBIC KT 5 REEABRS

Table 1. List of collaborate institutions

B 3 % R W B (Eff: BARBER)
WY 3 R W B (Eff: WLHBER)
Ru=ZZAM (EE: MEH—ER)
A0 % 8 S Bt (EfE: SHE_SER)
A OR Bl AE & M BE (X: 71 ®WER)
¥ & £ o F B (Xff: HARXRER)
B 4 M Bt (EE: P8 (HE)
A W [ 4 A (EfE: EMA—-NER)
EyElEFSRKE (X 4H KER)
FN— 2R 2HM (Eff: AR %BER)
% HA B (X{f: ZH—-ARER)
30,1 (E€: RBGHRER)
BESRKRARABE (EF: LILRKRER)

e & e BA I 3HERR B R PPl 381 B EEBI 2 S &
L7z (Table 1). HHSMH0REC X5 ERREERD
EMFEE, PNL 88X TUL oTFhoFrd

FER D B S RS R FT 0 B EE T, EIMHT -
HBROBERAKE - XEBE LHEEFRcCELTHE
froic.

PNL 22045201, 2108 » R LCHIT LI,
BEOMIIBIISHN, KE4BHIT, FEII14ED
HISHEE TR 45. 3 TH o . WREATEH 84
B, ZEf266IChHD. BEIEERXI06, HRERTS
BiF X OHEIREE R ISATH - 7.

bhbhoBE#ER Yk PNL OFEHEO M oW T
XTI S Le Y, Bl oW a5, PNLE
BOCENETHBHROBELTIL, AMROBK
CEEYEY s L ETEERREYE - Tk D, BF
BEIBZE & C-7 — & X BEE L S LERECHY
AoBHEGHCERNTSZ b vEEkE L. Ba
RORE~OETBIL L BB RERER VP
F—FARBTHCEEL, BEEYM FTEHkX
WEGLHALCENTS. FHFEEOEL 14Fr
DHEFI V-2 — LABESE ¥1 v —2—%H
WV, =7 F —HA P =B L CTHE - B
AT, 8mm LIToEA IIERMCI RS
TRHWAL, PECIBTERFAR (USL) i3
BESKERAE (EHL) 2. £EOABRC
22Fr. BEH 7~ FARBBEL, BEEMLTVFH
ERTTHH, BFE» 7 — 7 LMRINEE LB
BASRL, Z# - ROWMKASHRFThERcHEEL
fe.

TUL (X159E6, 160 T L. BEOMH%R
(B9, LH60HIT, EEITI8HD H85SERE TF
47 ST H o RMEERIAENRY, LRI6R
BTHY, HAOER X Smm LITFHA22046 (2.5
%),6~10mm 7988 (61.3%) T 1l mm Bl Fon#s
A2t (26.3%) THH, BBEONMEFET_FHR
EH1H (6.9%), FHWREH 36 (22.5%), TH
REDMOB (25.0%), BEDEAEMEEIL 73 61 (45.6
%) THhot REY 4B TN, FoREL
LBRBIETROBS 0, MR EIBFESLD
EBBBEC FTEHREIMBELELLHS. 2h
DTFEBMrEgRe s L.

bhvbho TUL o #ERos Mo Wi
TORBE LIA?, 2o oWTBRs. Ry



B, @5 LMREMES « Endourology 2079

BT CERR G (11Fr. Storz) » A\, T
MR X OCERREDBBMIFEA E LTKED 2 THEE
EA. REOOBEFREEACIEE LTR
BTINEAAL VI F— F A CRE R DEEY T, &
1KV Y —RREH T — T ALIDBECIE UCHEAL
fo. BERIIEE UCHEERBREEY Byl 9iic
BEETTHAEERACS, R CILEAY BASRT
v A XECTRAL, KERREEOZEETLE
LR LTW%. REGHREE REBEYTV--FHit
BTTHMN, BE»7— 713051 ~3 ARGBL
fe. RO REGHREL 1T - IR REIEE
DT B ENTEMIL Double-] (D-]) =25 v i %
BETHC LaHAr L.
B OE KR W

RREER K WIRBEHC 317 5 8E 10EM 0 R
BIER T3 FHFEOFEKRFIHEB L Fig. 1 R
L2 &, 197848 519844 ¥ CILERNIIT 25~40
AL FRIERORE LY, BRERCKT S FHin
DR BB Tz, 198449 A PNL %A
L, L#o 2 FENEEAFMREAI ML, TokeE
it PNL %JifF L7<iES ThH b, PNL 2L RK
BREEOXMAE 72 - Tuvie. 1987483 B2 Sonolith
2000 ' (Technomed Int. Inc.) #H\vvic ESWL o
BERIASA % BAA LY, LR Bewt B WRHE O fi
ESWL =®f7 L. 1985%Li#%, PNL, TUL %X
V' ESWL il A & 3t BlkE FMOEE 13k &<
B LD, TRCOBERINLOFH TCHATE
bl T, B - RESECHT2BREFER L4

100 case - .
——3:EswL
| ERiVR
(I : PNL
[BR%22 © Open surgery (kidney)
Y : Open surgery (ureter)
774 - Treatment of vesical calculi
50 case 4
]
0aee! [*

1978 1980

T D, KR ELTHRTEIh T3 (Fig. 1)

PNL O35 & 75 o7z 210 Bz i35 BBRBSI >
WTAhB &, PNL 12 184'%F (87.6%) fifTCE,
268 (12.4%) Tix+57x PNL B BARARETH
2fc. 4is PNL #{EDOTHETH -7 184FlD 5 %
1156) (54.8%) WX BALEBDRD 1. —FH, B
FrRoice (32.9%) T, BRBFETRELH
BIShicb o398 T, Xbic PNL A0S L HHEX
hicoR 2B Chot. PEEHFHTEA L, L
QREREEEATEES 5 mm LIFOR AL Hi% X0
2E D PNL CEAR% ST M Lic EEARER
B kS RGBS IERIE 35 &, 16861 (80%) A%
RIEFITH » 1. —JF PNL 2R G RICK - 1268
(12. 4%) CiIBAREFHT 2206 FgfT i (Table
2)

PNL oRfélsok 2100 2T, BROKE
LEFERDOERN EDORE B Lick £% Table
3 WiRL7A, 10 mm LITF A TR 76. 1
%C, 11~20mm C86.2%, 21~30 mm TI1.7%,
3lmm LI ET52.4% CTh -7 10mm UTFOERD
BEVRER Y1 XN Eh ol bbb, 1~
30 mm FHOBBCHELTE) - BHRO—D
NG ORETI EMRET A L R S - 1o
LENBHT LR, BREIICAB L, BEER TR
75.9~100 BOHBIETH Y, FAYV 1 ACBEbLT
BUVWRETE -0, SREECHMBRGRA Tht
Nn70.7%, 60.0% &£ COBEIET L, R4 X
3lmm L EDER CRERITNYG EETLE
(Table 3).

1985 1987

* ! Including a case of extracorporeal nephrolithotomy and autotransplantation.

Fig. 1. Annual number of surgical treatments for [urolithiasis in Nara
Medical University Hospital (1978~1987)
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Table 2. OQverall results of PNL

PNLIEF — HAKLL 1158 (54.8%) L_PNLESZIJJ
~ 184 168 fEHI
(87.6 %) BREHY 698 (32.9%) (80.0 %)
BN ssx————T}j
FA 14
B AyTAEy
PNL 38 2%
2108 TUL 2% ﬂ;ﬁﬁg AW
ESWL 2%
PNL + ESWL 1%
BB "
RIVEHK 4B
PNLTHE RhoEh 158
— 26
PNS D& iR}
(12.4 %) PNS+ESWL 1%
=R %

Table 3. Results of PNL concerning stone size and number

BN =l 10 1 'ffo'”“f % (;n!m—) 30 31 s il

B o= 120  22/29 (15.9) 75/81 (92.6) 9/8 (88.9) 1/1 (100) 106/120 (88.3)

xr 3 75  13/17 (765) 25/36 (71.4) 11/15 (73.3) 4/8 (50.0) 53/75 (70.7)

Wk 15 0o 0 3/3 (1000  2/12 (50.0) 9/15 (60.0)
&t 210 35/46 (76.1) 100/116(86.2) 22/24 (91.7) 11/21 (52.4) 168/210 (80.0)

n/N : REShIES] / BATES (%)

JE~245[ED PNL @R BAHEC 2\ THB &
Table 4 WRTZEL, FHeBIETS L0 TILE

ROBINEFH2UO (0.8%) LRIEL, 2WTH
faET MM 188 (5.3%) T, ZofRERE

M3 BI, FEADORBIGERS 4 fiic Rbhic. #i%k
BPHEC D\ TAD & BE0E 38°C Ko & 023746
(30.2%) &, 38°C ko b osi4ef] (18.8%) L&
WHETHLh, ¥BmiES 36 (1.2%) wRb
hic. bhbhBRSEERROFHRSELAV-Tw5 2
L Xy, BERED LRRET 5 ERK O BHIRR
NHORBHREE E2 b hic. Toffl, fhBER
i b T3 E%&Aﬁ*ﬁbiﬁ.!‘oh& ot
(Table 4).

PNL oo APHEE LT, i%mEEai‘f RE D Beog,
Hifids X OB BIRHIR MO RIS & & & bic E AR
&2, L BELERAE B oEEORE? KA
bhay, 40, RREAXBRERCR VT PNL
%3 5 Bk R L8t BARISAE 0 &t
DT, PHEREEY (DIU), B RI HX v'ﬁ
CT-scan W CHE L7z, DIU TEK - 'Eﬂi
O LBERE BOMUT EN T EH 20.1%,
26. 1% B WHETALR, B RI Gk BER
Ao RI O HALREN19.3 Beirbht. &

Table 4. Complications of PNL observed in
245 procedures

ich - E%

BRFFL(EE) 1960 ( 7.8%)
(&ED) 58] ( 2.0%)

& m GEm) 1381 ( 5.3%)
REHRE 3B (1.2%)
REREORENEE 48 (1.6%)
BERhE 16 ( 0.4%)
BRLNE ' 18 (0.4%)
Bt B (1.6%)
PUJ&’E 18 (04%)
% (<387C) . TAB (30.2%)
(38Cx) 468 (18.8%)

R e 3 (1.2%)
BRA REHRE 38 (1.2%)
TS AEE 16 (04%)

B CT-scan TR h 5O B0 B i 2

, Gerota BPLOIENE, BEABILD RAEHITE,

’%@%WWTDQE&E{E% LBESR ORI AL &

TN ENG. 8%, 11.4%, 17.0%% L0 14.8% &
;E;wbﬁﬂff%«amc (Table 5).

R 5B BB ER oM EOER Lo B e
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DT, SEEFEFEOEBZH YT TR LT, &
[> PNL DR EEBEET 5 & i3 T2 v A,
HERMFRRBOD o\ Evsbhs PNL 23T
b BERO R, BRI IR B F o B
B TFRACHBAEC 2 bR, ch oot
PNL 0OBIIEHHEE LTS H%E IR 0EBEENY
BlEz bhi.

TUL OX& & 7 - 72 160[RE 1 3 13 2 9@ TUL
DEFURFL Table 6 KRTZEL ThBA, BE
2L, UL GMEH ODEREENEETE S L 215
SRR 1186] (73.8%) Th -7-. @E TUL
PRI - BT 4261 (26.2%) C, 705
H2EHDOTUL TRADHE, TS - 2l
WhlH Y, ZhbeRIMcing 5 L1326) (82.5%)

2081

Table 5. Changes around nephrostomy tract in
88 cases revealed by various imaging

diagnosis

DIV

LI XR FAOES 18451 (20.1 %)
BEEREAE L R 238) (26.1%)
ZRi

SEBEAEOMYALRE 174 (19.3%)
BCT

Gerota D IEE 648 ( 6.8%)
BEABMOBRMEIMIEE 108 (11.4%)
BEFHETORBKELL 156 (17.0%)
BEBOMEL 136) (14.8%)
BHERORKL 16 ( 1.1%)
B AEGE 36 ( 3.4%)

Table 6. Overall results of first TUL session

5] 1880 (138%) —
BELEL 86 5
BEHY 324
TUL MSREEHY WA 208 | 1324
1604 ZBIE 35 (82.5%)
REETh 428 (26.2%)
TUL 144 —
PNL [} 7 8
PNL + TUL 151 ( 4.4%)
RENARK 16 8 ~—
RENEH 18| oy
REBMEFGEHR 36 (13.1%)
Wi 161 —
Table 7. Results of first TUL session concerning stone size and location
FRYA4X
MEFED (%) . ZRFH (%)
BESM ERR il mEsy  OH TUL  PNL  BBEA
< 5mm 20 19 (95.0) 0 19 (95.0) 0 0 1 (5.0)
6 — 10mm 98 56 (57.1) 21 T7 (78.6) 7 5 9 (9.2
1imm s 42 11 (26.2) 1 22 (52.4) 7 2 11 (26.2)
Ha%M
5 11 3 (21.3) 2 5 (45.8) 1 2 3 (21.3)
thEp 36 8 (22.2) 1 19 (52.8) 3 4 10 (218)
TR 40 20 (50.0) 10 30 (75.0) 3 1 6 (15.0)
BpGAEER 73 55 (75.3) 3 64 (914) 7 0 2 (23)

NBRTELERThH 1. BKI TUL A%
BT » T IEBN 286 TH - 7.

TUL 0FRr B TIRREDE LCBEARE~D
REEOBA L BN F — A v THBD, SEN
& L ir - e 160Gt 5 @E TUL kil RE
EOBAFEL, KEDZDEAETTL Db 117
@ (73.1%) &XK¥ER Ho, REAL i XB85EY

T b 29618 1%) T, REEFREDTIEA
TEIED - ITEE TUL B0 | floaT, §
BOWEL EONBELELE Utz b D1z D 7ed - 1.
W\ TUL O#ERE Y &F 1 X B« ke
BE Lo Ri2 Table 7 wRT 2L ThBA,
A RFITHB L, Smm LT OEREA LRSS
REOANDFBANTEeh 70 1 FI% B 196 (95.0
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Table 8. Results and subsequent. treatments after first TUL session for the
stones over 6 mm in diameter concerning stone size and location

L - hiEfRE
MEFEHRA (%) 2XFH (%)
BEYAX B rvl mEsy MY T PN BEH
6 — 10mm 27 6 (222) 10 (37.0) 16 (59.2) 3 (11.1) 4 (148) 4 (148)
ttmm s 16 2 (125 3 (186 5311) 1(63 225 8 (500
i 43 8 (186) 13 (30.2) 21 (488) 4 (93) 6 (140) 12 (27.9)
T - BHERE
6 — 10mm n 50 (704) 11 (155) 61 (859) 4 (56 1 (14 5 (10
1Nmm s 26 9 (346) B (308) 17 (654) 6 (230) O 3 (115)
t 97 59 (s0.8) 19 (196) 78 (804) 10 (103) 1 (1.0) 8 (82)

Table 9. Characteristics of failure cases of TUL underwent open surgery

SR8 : teRE 3 BREYAMX:s 5mm 180
PERERE 106 6—10mm 9
THRE 68 1Tmms 1148
BMRESRE 286 FEH11.2mm (5~ 20mm)
ReTHE 14610
SEES RERFARETRE 19
BARA - RERF/ 134
O TH REDRH
BRARTRE 15 16 8% (76.2%)
REFF 18
HERERORTRE 38 REBMEHEH
BT R 144 fMkPrE - REVAK
RENESREORK 18 RS

%) TRTUEBAN KD -0 KEBELT, 6~10
mm T{357.1%, 1l mm L ETi326. 2% LERMK
FwiEy TUL oBEREIMET L. Ttk
HAMMLANO BRSOV TR S &, FEREET
1375.3% L R\BETH - 7edd, T TIE50.0%, &
HTI322.2%, LRRE T2 3% LERORMIE
LB ol T TUL OEEBRENMET L.
BAYM XM 6mm Ll EORERCOWT, FARD
HRALAN « 4 XBlchicgEl TUL D Table
8 KRTZELTHAHY, EBEEU LD E« ifR
BCIRLOEEREBBILTLIBRTEL Lo Tk
{, 6~10mm o#H2TEAE VT, #HHE TUL
Bholiz168 (59.2%) T, 741 (25.9%) » TUL
% PNL &0 2RFHELEE L, WEFEML4
Bl (14.8%) T L7z, 1l mm L bko $SHEORE
X HREL, @B TUL Bl 58 BlL.1%)
T EFF, 80 (505) B FM 2 LI LE Lie. —7,
LB LUTOTH I X0 BE B BRE A %t
% TUL of#izRHFTC, 6~10mm & 1l mm
L EofERRIINLch £85.9%, 65.4%Ch b,
2%kFMHE LT TUL 2fF-7cbD® g5 6~10

mm & llmm L EOGRTEORSANL, ThE
h91.5%, 88.4% LR CEXHERTH Y, BEFEHN
84 (8.2%) Thote.

TUL AR THATEh > 728FD0EE LT,
780 PNL %, 21 0B FER 2 BT L. B
BMEFHRE ST 210l onWTRS &, TR
TEL WAL LK - PEREORENEL, &R
Y4 XL Smm »HH 20mm FCFEH 11.2mm ¢
ot Thblest 2 ROEE TRIOHE
EOWThS &, BROBGIEMNIAT, 05
BHIIARIERAR X 3 R REREEDO 1D RN
e X FEEITET, A REDAKLETL
fe. =%, BEOERLTHETD - LM 7 5ICR
ATTETH - 1EAR B E, WwTFh $ TUL
REETHAMENERCH » . REENFYAHK
RIS Uiz 3 Bl Th S OB0ERA T, fEKES
CREEEPIRS D 188 % 4 UBREFUWAN L 5
Lie. 5% 1 e REDRHREOHELL:. BomT
MfE% 4 Ul fEA: RN LRSI L G
BEOFREATEYL & bR AT, 1 Vs
—LLARREY 7 - TR LBBERBEORE
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EVbDTHoTe. BBHATCE -7 1| GIIAFH X Table 10. Complications of TUL observed in

D IREHEC & D EE O BREEEENR S W ERT, 160 cases
TUL CHEARHE SEANMEROMRE TELT, R# (38CS) 1461 ( 8.8%)
Double-] =5 v r ORIIFEC S hdvd b3 B mE (3B4L) 266 (16.3%)
MR Licd o CTBHHM (T L7 (Table 9), BERE 228 (13.8%)
DEoREHAES 35 TUL 0 HB RO &, Lid 3 3 38
b, SEOWEL 4 XL & bk, REWFER DS penoni N
THRIEIR B CoE BOHREDS TUL ot o O 28
BEEAETHBRERERD 12 Thotz. —F, ERO M= 16
EHENTTRETH - IFEF CEEFMRMCE » - ER/ kD —iBERE 134
WCHB E, KT FEOCT R0 B R e 16
% F 160 ( 0.8%)

wrIh>5EREEL bR

Table 11, History of endourology for urolithiasis in upper urinary tract

19024 Young
19124 Fenwick
19124F Young
1922 % Livermore
1941 4 Rupel

BREOREH 7 — 5 VIR
Bt R EQ LM
REREEE
KRy b HF-FILORY
BEOWEL Y ORAHL

19554F Goodwin
19594 Thompson

BRI R ER#
BORBNHFNE L UHIERIC & 5 BIE

19705 BRAFE

7 7 4 X —REHIC L IRE - REOEE

1973 4F Reuter RIKERR

1976 4 Fernstrom BEORENEH

19774 Kurth RERICHT IHEARE

19774 Goodman INREIBMET ORARERER

19804 Alken FIESRY 1 L =5 — 2 & SREDILE

1980 4F Pérez- Castro iR ERE S

1981 4E Alken BHORRERRE (BHEH)

1981 4F XM BROREELRRE BV 7 M /<—23-7)

B BB 1605ERII 2 Hivie TUL & fHiEIL Table
10 ERLEZER, mEAM236 (17.3%) E&R L%
S b=, FR#ENis. 8% L PNL icHELTLD
BREEDS - . Ea0BEDREEEH 226 (13.8
%) TR BRI, SREAEY NEE UIENTT
CrER L 5 AORT, FoEhOFEFRFIIC
WMLzt

% -3

PEELY -2 L B, BE, REBMSE
R BE L0 5 REBHER & » TBIRADDH D F
BTH D, KL EBMREBATCT 5 NRERTH
feic I B BEOIGANRRS DR T & A, ERETBERE
SEAEIZE X his 19 HHfgKs & Table 1 RT L
¢, LHRBERCHT S REEY AV Y OfRR
RRAZBRT Ed, 1970FROBER L ALEEED
%%&ﬁﬁ,a<m#E§EkWﬁﬁo&Emmk
<, BENBELSHFHOMIC L), 1980FERCA
% L EEHREC k5 ERRBREE BRI FHRFR L

LTHEL X N5, PNL & TUL 3Rkt
FM B L TCFERBEN DL, Bilcd2ERms
TE,FLEVELTCHITCE2E8HE2E LTS Y, R
ROBIKEFATCE 2 BB R bhtsioo, |
MEMSEREEOEE L It ot —7, 1980ERDOH
i+ Cic ESWL X 5 ENIAE - T Wit
®, ESWL & 8L CTHH o ffils s & oo TESET,
WThOBEHRTHIHETTES &6, PNL &
TUL BABeBWTHESERL, BkokBitR
LHE L CHEAO L WIRRE EXBESh TWhWa L
31010 ULaL7edih, X DEBEOL vy ESWL i
I B EFRERRR L COSERERIC X b, ESWL
PREBEROBILE t-1c5 B, FERESHERED
BT THEBRET 5 EBRETH 5.
SEEAMBREBRBF S W Tk PNL i1
198449 Ad b, #7- TUL (1198643 Axb, X
51987483 § > & Sonolith 2000 = & % ESWL
DEERBBREEIGL, hboiMc k)5 FieK
DML FHMROEEX Fig. | R RLATEL,
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¥ AT B IR O B RO S
EBLZLEUTHLOTH -7 ThOFRC R T
IO 2 B ien2, R ZROR )ik
LR H D, BTFEEO GO, 78 6 UM ERUK
WU L2~od 2 b oo FHO EAEEED Mg 2 4 o it
MEEz 5.

NI X B I REEEER O RO JI5 & 35S
IZOWT RS &, EET ERBEE R LIRSS
TH O, L7cd BRBRBFO Himk FN & RBERRY:
R SO MR LN ROBIBMETH &3 & A EER
Mg FEREAGS L BERIENC Thofiic sy
Th, BHEBAEGS 21 X b IR DRSO 1EHE
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Table 14. Algorithm of treatment for ureteral
calculi in future

ﬁ%ﬁE -------------------------
! I ! 1
L& HE TS INB SR - BEBER
! v '
[ Eeswe (o) | [ EswL (mEMD |
Th RELTh 23] Rekth
PB PB

TUL
¥ :
[ PN (TUO) o[ REDEW ]e-----
PB: REREO
BEANOBLEL

z bhieh o o RERA S BREA L Afkic ESWL 23
FoWRBEOEFCIB EELDNSD. PNL & H~RT
TUL i3, BFRBHAOREHEAL ESWL kAUl
Stein Strasse 7¢ KD hie b OFESNCXT B BEREI
ELTEL YD EELZDBRS.

Lk, RESEARET 5 EEMEEY PO ER
BT -1y, REEG 35 EEBE AT endourol-
ogy ® ESWL e lpX hB#o W FHLELT
Wiz sh, RESEACMOBECLRKOBEEL D
Uiz, Lo LA bBfdEF#, PNL, TUL XU
ESWL /¢ Ko Eighified { & Th4A CIcRERS
HCHT BHERETH ., SBRESAFECFRRE
DR & AREOTHIC BT B HHE LR EERET
H5.

¥ B

1) ZRETESAYR I OBEIBRERIMRFFI
%it% PNL 2104 » TUL 160 Bl asRpsE, &0F
ER IOELEBRE L, ThZhoERBRCET%

BER B L, BRRT b ERRBREE ORI

Tt bhibho# L kiR~

2) PNL TRERDH » +1 XicBiH 5 $80.0%
NIRTEBERTH -1, B CIRSREM
ESWL (EE&L, FHigl»rbEx% L ERTOHE
BEREIShD EELD.

3) TUL Ti82 5% X TCh b, L« hiff
R TOREME T o A ESW ERATS
7%, ESWL & oftHgESE E% &0 Tl b DIES
ERWTEFDOEEINED EEXD. MADWAL 1
R L OB O BHERIIC X » T TUL OREEE
B IN, BERREEFED ST HEN TR
SYRHOBEC VTS EBRTHLELRDS.

KR OES 2 HE A AWRBHLEFRRED Y ¥ #
Iy LTRELC.

X Bk

D WM#%E, FREE, FOME, BN BE
NHE, BAEFH, B OER WIIERL & &
| RA, B# W, BIHEE, THEH, TE
BB, &TER THRE E-RED AE#R—
BB, JLIUR R, FBRERE : TRENERAZEN
REBFHC BT 2 RENE « RERAH (PNL)
DR, FEEE 39: 522-530, 1988

2) &TER, PREE, HiHANE BEMAK M)
i, #OES dEEN, BAES & B
EHEE, Gl B, TE B ExKES F
HE%, BAHFHE, AbRX, KEE—F, [E
WHER, EAFKR, R #E W FA BAE
% ZREXWREBM BT 5 RRENREHRA
fit (TUL) o0&, FEEE 39: 352-360, 1988

3) MBZEHES, FREE: v /Y X2000% H\ 7ol
NERE X 5% « REFAN (ESWL). #HE
& 15: 112-116, 1988

4) BBER : RENESERRN (PNL). BRE
FBaOTRT, BB HRETS, pp. 195-
200, 1987

5) Peréz-Castro Ellendt E and Martinez-Pinei-
ro JA: Transurethral ureteroscopy ; a cur-
rent urological procedure. Arch Esp Urol
33: 445-460, 1980

6) Alken P, Hutschenruiter G, Gunther R and
Marberger M: Percutaneous stone manipula-
tion. J Urol 125: 465-466, 1983

7) White EC and Smith AD: Percutaneous
stone extraction from 200 patients. J Urol
132 437-438, 1984

8) Stackl W and Marberger M: Late sequelae
of the management of ureteral calculi with
the ureterorenoscope. J Urol 136: 386-389,
1986

9) Chaussy CH, Brendel W and Schmiedt E :
Extracorporeally induced destruction of
kidney stones by shock waves. Lancet 2:
1265-1268, 1980

10) F% #, #EEx ZREY EE—R &M
RERERHLM. BWRKEE 74:1758-1764, 1983

1) NiiFF—, E #A BENER, KRE®HK, @+
B, RE B BAkdE RER— ARE
= BB RN X 5 B O 1RIRIERR.
WIRACE 31: 921-929, 1985

12) FTEHRS, BEARE : F - RERA7 >4 —R=
— 7. EEi 42: 295-302, 1988

13) =K M BEPRSIC X 5 REEARRG. &
REREADT T, BWLEN BHHETS, pp.
226-231, 1987

149 JIHES, FENRR, RERK : EEREHRC X
LHRFENRESAHBHLM. WRILE 32: 533~



2086 WREE 35% 128 19894

539, 1986

15) Miller K, Fuchs G, Rassweiler J and Eisen-
berger F: Treatment of ureteral stone
disease:the role of ESWL and endourology.
World J Urol 3; 53-57, 1985

16) Mueller SC, Wilbert D, Jochen W, Thueroff

JW and Alken P: Extracorporeal shock
wave lithotripsy of ureteral stenes : clinical
experience and experimental findings. J
Urol 135:831-834, 1986

(19894 3 F16A )



