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ELECTROHYDRAULIC LITHOTRIPSY OF UPPER
URINARY TRACT CALCULI
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Electrohydraulic lithotripsy (EHL) was employed for the treatment of 35 patients with
upper urinary tract calculi. The stones in 14 patients with renal and upper ureteral calculi were
disintegrated by a 9Fr probe and the rigid nephroscope.
ureteral calculi were treated using a 5Fr probe and the fiberscope. The stones in 9 patients with
lower ureteral calculi were removed by a 5Fr probe and the rigid urcteroscope Although small
residual stones werc observed in 15 patients (43%), all the stones were fragmented satisfactorily
except in two patients. The complications due to EHL were observed in ecight patients (23%).
The most frequent complication was the ureteral injury which was observed in 6 patients. In 2
of these patients the stone migrated out from the ureter. However, all the cases of ureteral

injury were healed by the conservative therapy such as by indwelling the stent catheter without
jury y p Y

Twelve patients with upper or middle

ureteral stricture.

Key words: Electrohydraulic lithotripsy. Upper urinary tract calculi

F L & I

RS RERER R TARET, BN EC
IEREICERET 5 BB, LFEE«DOKED
BRCAEVCERRER, TORELRLL22H%.
REGROWR S XL ORHBH ST ERFTLLT O
5EEOFENBVBRTV 5,

@ HEHT X HEROERS X OV MNER O

@ WHBEBI X HHER

® BRKEGREC X5W# T EHL)

@ FYARXDBER

* B SLREHREBEILR AR B

® v—¥—i kBB

ZD 5% EHL 13, RG-S 8T 4 flexible
THHicd, ERET TLMMIRATERVIBERE
L CE D BISTIEAAL 105 & IR T
B2, AHEOMRLEZEERCOWTERTHI
FESL S ic Lk baifels,

4[|, Wolf ##¢ EHL RAKEBYFATIHXY
Bl T, TOFBRBERHRE, REMC OV THRE
N RET 5.

£ B

A R B BL, Wolf 2 (Wolf 2137 Riwo-
lith) ©, HMAOEFHA 8kv, 30-70 Hz D1 2% | -



8 WRIDE 34% 5% 19884

5PHERERTS. Fe—73 5Fr & (&K 700 mm
L 9Fr R (£E 475mm) 25 h - Fhi flexible
ThoH. GrAKEL LT, BEHBEHL Wolf 8962
T, PEREHET, Wolf 8952, JBE 7 - 1 4 —i,
Olympus CHF, type 4B 3 X T¥ type 3B 2L
7o, BEBHERAEEER, Wolf 2167.00 2B 1L
Vil &
BEOGERARM (CIF PNL) ik, RAACEE
BT L BAEBE 2 2N e T C Tt B
12, MFETIXRIRE: #E TOREMRBC X -
7. PNL ¢ EHL %175 X3, BoBREL
9Fr e —70ELER, B IV2EBERADEET -
A4,3—& 5Fr 7u—7DELFRC Lot ERE
HfERRH (UIF TUL) T, BHEREHE SFr
F o —70RLERI Lot ERBIIEMELTE
BEAEAYEAG. AU AD T & RIERRE, 6
X hBieaM, EAMGER, SR CHE%
LEROBERT b Tha D% B, BiELIE
E L. BARoBRIENC ARSI TERHESR
CRABIREMLTWA Z EXHERRIC, <V ARFRE
T, BAEREE, #HTEC X ARHMELET
HHAOEEIC X VIERDRERT -1

MEE L UVER

NEEAIFEESE CBEOERNEBETSH » 124
PHBEFOLR TIFHHFEIREHMERSEE L LR
17 ¥R O BRI hie. SEGNXEET3501 CHER
13, 19~728% (GE#=S.D. 47.8%16.45) TH b,
BirHat, BFBLTFIONTH 7.

HAOEE LI : EHL oKL~ iEAOE
B LAk Table | @R LAZEL, HER E/X
BHMRERD 70, SRER IR, HERBERI195
Thb, WETEENIH, BREL 3H, RED
ZOMPTH o1z,

EHAE  FHHECOWTUL Table 2 i,
EE~NDEIZESITE, PNL »2-8), TUL 129
BlTh -t HEE, BEESYERLCAHIM, B
E7 A A-A—RFERLLANIGTH Y, BERLH
LBl 206Tchs.

ERHRHR  BRIhCERORS & FokIN
Table 3 WRLIcE B TH D ZEORFTDERMN
BEshi. EHL X5 BAOHERDRL, REH
BD20RBE, Tr—-T7DHA X, EROWEL, K
FXRECHrb YL, BE LEBREOT4RH
BB, B v 25 VvERT, B

Table 1. Type and location of stone

TYPE COMPLICATED STAGHORN MULTIPLE SINGLE  TOTAL

LOCATION STAGHORN

KIDNEY 6 2 4 2 1
KIDNEY,URETER 3

URETER UL 1

URETER UPPER

URETER MIDDLE 1

URETER LOVER

N M= dW

o|loox
[
a

TOTAL 6 2 -] 1

Table 2. Method of operation

OPERATION PNL TUL

DEVICE A B CD E F GH I
ENDOSCOPY

RIGID NEPHROSCOPE [ N 3N ]

F1BERSCOPE [ N J

RIGID URETEROSCOPE ¢ o 00
CYSTOSCOPE ®
GERERATER

EHL 5F [ N J o0 000

9F [ 2K J

ULTRASOUND ® 0 e
FORCEPS & BASKET [ ] e
NUMBER OF CASES 10 4 8 4 3 3111
NUMBER OF OPERATION 11 & 8 © 33111

Table 3. Analysis of stone. Number in paren-
theses indicates large stone (Renal
stone 30 mm<(. Ureteral stone 20

mm<)
TYPE  STAGHORN RENAL URETER

ANALYSIS (SINPL,COMP)(SINGL,MAT) (SINGL,MULT)
CYSTINE 1 (1)

Ca0x 1 (1) 6 (2) 8 (2)
CaPhos 2 (2) 1 (0) 1 (0)
CaOx+CaPhos 1 (1) 3 (3) 6 (0)
MAP 1 (1)

URIC ACID 1 (1) 1Q1)
UNKOWN 4 (0)
TOTAL 77 9(5) 19(3)
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Table 4. Residual stone,

T5: TUL 5Fr Probe

P9: PNL 9Fr Probe P5: PNL 5Fr Probe

RESIOUAL STONE  YES PASSED WO TOTAL  XRESIDUAL
TYPE OF STONE & OPE. LATER STONE
STAGHORN(SIMPL,COMP. ) 8 4] 1 7
HULTIPLE RENAL P9 2. b 1 4 657. 1
SINGLE RENAL ] (4] 2 2
MULT. RENAL & URETER 0 1] 1 1
MULT. RENAL & URETER 2 1] o 2
MWULTIPLE URETER P& 0 1 1 2 650.0
SINGLE URETER 4 1 3 8
SINGLE URETER TS 1 2 [ : ] 11.1
TOTAL 16 6 16 356 42.9
Table 5. Efficacy of EHL on stone disintegration and

removal. A: Stone was removed by EHL alone
B: Hard stone was disintegrated by EHL C:
Fiberscope with EHL was necessary D: Time
sparing effect E: Use as a support F: Failure
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EFFICACY
TYPE OF STONE & OPE.

A

B ¢c D E F

STAG HORN(SIMPL,COMP.)
MULTIPLE RENAL PS8
SINGLE RENAL

MULTI.RENAL & URETER

MULT. RENAL & URETER
MULTIRLE URETER P&
SINGLE URETER

SINGLE URETER TS

- P
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Table 6.

WRICE 3¢% 5% 19884
Complication. 0: No complication 1: Not
correlate with EHL  2: Possible correlation
with EHL 3: Positive correlation with EHL
% Frequency of complication was calculated
using category 2 & 3

COMPLICATION [} 1 2 3 XFREQUENCY OF

TYPE OF STONE & OPE. COMPLICATION
STAG HORN(SIMPL,COMP.) 4 2 1 1
MULTIPLE RENAL P9 3 1 21. 4%
SINGLE RENAL 2
MULTI.RENAL & URETER 1
MULT. RENAL & URETER 2
MULTIPLE URETER PG 2 41. 7%
SINGLE URETER 5} 3
SINGLE URETER TS 7 2 22. 2%

TOTAL 22 4 2 8 28. 8%
Table 7. Complications positively correlate with EHL

and its remedy

COMPLICATION

REMEDY

STONE MIGRATION OF EXTRAPELYIS 1 OBSERVATION

URETER INJURY & STONE MIGRATION 2  STENT CATHETER:1 OBSERVATION:1

URETER INJURY 4 STENT CATHETER:3 NEPHROSTOMY(2VEEK):1
1

FOREIGN BODY OF URETER;PROBE TIP

REMOVAL BY FORCEPS UNDER URETEROSCOPE
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