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AN INVESTIGATION OF FACTORS ASSOCIATED WITH FAILURE
OF EXTRACORPOREAL SHOCK WAVE LITHOTRIPSY
FOR URETERAL CALCULI

Susumu KacevaMa, Shinji Hirar and Yoshihito HicasH1
From the Department of Urology, Ijinkai Takeda General Hospital

In this study, we attempted to determine which patients with ureteral calculi are likely to have an
unsuccessful outcome for extracorporeal shock wave lithotripsy (ESWL). The records of 388 patients
with ureteral calculi treated with ESWL at Ijinkai Takeda General Hospital between January 1997 and
December 1998 were retrospectively reviewed. Three hundred seventeen patients had been treated
with ESWL alone (single session 156, multiphe sessions 161) and 71 with transurethral uretero-
lithotripsy (TUL) due to failure of ESWL. We compared these two groups by multivariate logistic
regression analysis, which revealed that (1) middle and lower ureteral calculi, (2) stones >8 mm, (3)
moderate to severe hydronephrosis and (4) failure of the first session ESWL were factors associated
with poor outcome of ESWL. Although each predictive value of these factors was relatively low
(29.6-38.6%), the rate of failure of ESWL was 85.0% when patients had all four factors. We therefore
recommend an early change in treatment modality to TUL for patients with ureteral calculi when all

four risk factors listed above are present.
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Table 1. Patient demographics and clinical data

ESWL A %hE ESWL #3)8 pfiE*
HOARE
EHE AR
HiE B % 71
156
161
) mean*SD 47.0x14.8 53.0x12.7 0.131
45.0+14.8 0.160
48.91t14.9 0.194
TR B/& 236/81 53/18 0.972
111/45 0.584
125/36 0.619
B.M.I. mean+SD 23.42+3.15 24.46+3.32 0.813
23.14+3.28 0.716
23.69£3.00 0.982
B B/ 144/173 36/35 0.420
68/88 0.319
76/85 0.623
RE AL Ul1/U2/U03 222/25/70 31/20/20 <0.001
120/6/30 <0.001
102/19/40 0.003
Ak (@) 172 Lk 307/10 68/3 0.650
154/2 0.161
153/8 0.806
X&E (mm) mean*SD 7.5%3.6 11.8+5.5 <0.001
6.7£2.5 <0.001
+4.2 0.038
KEIE o L~ RE/ RS~ R 222/95 29/42 <0.001
103/53 <0.001
119/42 <0.001
WA NE/ B 165/152 33/38 0.396
76/80 0.754
89/72 0.216
Fil e ZL/&HY 298/19 63/8 0.114
145/11 0.988
153/8 0.081

~pfl, LB ; ESWL A% vs ESWL BX08, Bt ; HEIHXIEE vs ESWL #508E, TE ; RO A E vs ESWL ESh#E,
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(1) FEBIDOMNER (Table 1)

SFEBI3886I D ) -, ESWL A%hEE 1231781 (81.7%)
T, ) LEROIFLHEZI566] (40.2%), HHEOEREE
1X16160 (41.5%) Tdh 7. —F, ESWL ERBE L
7151 (18.3%) T - 7-.
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Fig. 1.
U3 cases.

Treatment results associated with stone size.

MANBEDS53.04 12. TR HAE D 5 1A A E
EIBoLsr ol MR, BMIIZOWTHRILLE
HEE ol 12750, BMIASKE&L b e LD
12 ESWL BRBI 0O E2MET 3 AIERICEH - /2.

(2) EEMEHERAOREBLIUOERICH T 2HE

(Table 1)

B, #A0%, #A0OBES L UCEMREDUE
WRIEBEE*DBO L7, —FH, RESHMTIE
ESWL EXBICHP THREFANS CMBEORICA
EEYEOL (p<0.001). #HHENKE Tk ESWL
BHEEAH 7.5+ 3.6mm 2% L ESWL 4 %) B 2%
11.8£5.5mm L AEICKE D7 (p<0.001). F
72, KEEDEE TIZ ESWL B I ~NGHEED
FOBEED S DVEH -7 (p<0.001).

(3) RETMLEBADOKE I X 5T
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a: total cases, b: Ul cases, c: U2 cases, d:
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HRBEA4H) (98.2%), MmEHBEATLH] (1.8%) T
Hol. LT, 5~8mm (1776)) TiEHA#EF1614]
91.0%), #EWHFE166 (9.0%), 9~12 mm (11061)
TIZAREEBOB (72.7%), W30 (27.3%), 13
mm L b (4661) Tl HhE226] (47.8%), WRhE
245] (52.2%) THEDOKE ST & &b
ESWL EHEAET Lz, REGMINICRE S & E5B
RETRBEAORESHN 13mm U LickbE, T/
FTERRECIE 9mm L L2725 & ESWL BTt
IBEATBEREBI DL 2 AEMIZH - 72,

(4) ¥WEl ESWL BFOIREDHEE, #INIGHEDER,

BB & OVEE B (Table 2)

ESWL A#hEE & E5hEEC I3 RE DS 113228
Tdr o 72 Hs, WEEELE Tl A BEAS1 76 2205)
(69.4%) AR EOERILLRODL—FH, EWHT
7161060 (14.1%) ICL2»%REZBOLR o7
(p<0.001). ZLHEA T TIZIT 72 ESWL OiE#E
BIIARBET2. 12150, EIHBFETL.022.30T, A
HHBIIEEEA9.1+14.3H, EPHE23.0+14.4H
(p=0.027) TH 7.

G BT RF4y JEFESTICL L EEMAN

(Table 3)

Y EDHEBETH, S ESWL ARICEST5H
FE2RKDBI-DEEERT 21T - 7. MU EHIIO

BMI : 265/ LAk, QRE#HL : U/U2+U3, @
EAK: 1E/2@NE, @BEOAES :8mm U
T/O9mm ME, OKBIE : & L~BE/PEE~E
B, AR : N%/F%, OFWE: H0/%L,
MENGRIBEE - 5/, OWENEEHNR : HV/%L,
D9EE & L7z, &dB, BMI iz—#i22600 L AL
LELNTVALEDIDETERN L. REBLB L
UIEANOKE 8 Tid Fig. | OFER% b LIZBHI L.
T Y AT 4 v 2 BRI & BT 21T - 72FER,
(1) R&EE, 2 #HREOKES, (8) KEFEDRE,
BLU @) WEBESDEA ESWL {HROBE BT
LEELRBIFREFE LTROON. 4 v W&
DRDLRLFEORVTFHRETIIHEIERBHRT,
PTF. BAEOKES, REWL, KEEDNEEDIAT
Hot.
(6) FHIEFDREE (Table 4)
ERDAEFIZONT, EHHDIVIIHAGDE
4 0 positive predictive value % HH L7z, {GHEHI
IZHUBRT X B8 E L COREEM, HaOKES,
BIVKBEOERENOKRETFT CIIE4 OB HEI
29.6~34.6% LKA, 3B L DL TIEHGEIC
78.3% & EH W ERT ESWL AN Eb /22 &
WRENS. T, F v AR KRED - -HE
ESWL &3 b B TI338.6% L K\WMETH 5725,

Table 2. Treatment outcome

ESWL B%h# ESWL &3 p fiE*
H O A RhEF
ks dmE Ty
it 2% 269/48 63/8 0.401
134/22 0.559
135/26 0.333
WEIERENF Hn/izlL 220/97 10/61 <0.001
151/5 <0.001
69/92 <0.001
EHEREE () mean+SD 2.1£1.5 4.0+92.3
1

3.1+1.4
HEEE (H) mean=+SD 9.1+14.3 23.0+14.4 0.027
4.7+2.1 <0.001
13.5£19.0 0.800

~pfl, LB ; ESWL A%08 vs ESWL S08F, B ; BRIBERE vs ESWL EX8, T ; ¥

EAH%E vs ESWL EXHEE.

Table 3. Results of multivariate logistic regression analysis

EEfRER  RERE X p * v Xt
RETWL (EE vs HTER) 1.3700 0.3770 13.21 0.0003 3.94
KEE (Bmm LT vs 9mm B L) 2.1543 0.3960 29.60 0.0000 8.62
KGR (~ 8B vs R ~) 0.7790  0.3510 4.92  0.0265 2.18
DEERHE (B vs L) 2.3582  0.3916  36.27  0.0000  10.57
T —1.6470 0.3873 18.09 0.0000
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Table 4. Positive predictive values of the risk

factors
. ESWL #5151
FHRF n (wvmﬁ)
AEEY 137 42 (30.7)
T2 135 40 (29.6)
EREXY 156 54 (34.6)
KERAPDOHTER 45 20 (44.4)
KEwpofFaKR 78 40 (51.3)
hF O OREA K 40 27 (67.5)
KEEWAOFRTEHAO/EAK 23 18 (78.3)
R LY 158 61 (38.6)

;J;'g?[%ﬁ‘o FTEPORERDPOH o 17 (85.0)

1) KB : PEELLEOKEE, 2) HTFH: FTHR
&, 3) AN FAOKEISH Imm DL, 4 HRE
L : WEE#FEDFRZ L, 5) Positive predictive value.

BiEC 3TEHE &L 270 L2HA121385.0% DY
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ESWL 2SERR O35 128 A & N7z B 401 Z O BIEH
¥R LEREEAICRS T2, FiREE
DRRICE VI EMbLTIEET L 2 D BEDRE
WEEBEICBOTCIIE—EROEEE L UTITITHEL
LTwal, Lalizds, $XTOEFICBWVTI
v aD ESWLEECEEWH I TIZEDL DT
TlE2e <, BICHTERE T1d15~50% OBIGHEED
HEINRTBHN™, TUL % LELTLHEL0%
(v, TR DEESITIIYSRD T & A0 BRI
i3BIEL, QOL (HiENE) #EL(HxbIA.
F-HBMEEDEEVFSHENERLERTE L
WHDOEHASH. FITHEIOKETIE, ESWL i
EOHNEREY B L -BROR O /-0 TR ¥
FEHLMIITAZEFHBE LT

REKERIZBWT ESWL EEVSHELZRFE L
T, ShETWLOPDEENZINT D, FMIT
BRI & & TR E 3 EERRE I G
LR, EEOAE ST 8~10mm ML E>Y, &
BRACEY2vBINVY Y A—KNWR Y 2 F
O, FolEh, Ly FFvBEEEDORR TR,
impaction ¥ X 'EEOREMES T, BMI BE”,
BERE OFMBAY 2 EpBFohTwb. UED
HFiEBHICHERBRTHROLNZLDOTHY, B4
DRFOMI L7-EHIOVWTRERIN TN
L%, 2o CThhbhid, SEEBITTHAWT
ESWL REZh % 76T HRTF L ZDfEREZHL D
12 L7z FRURFOWRE TH A -ORREZCHEES
Wiz EIEEETICATEL D EROAEHENTTRETH
B8, 13EAEDEEH ESWL #E—#HiRL LT

FETLIENENT LD, HHERABREHO
ESWL DR O MTEHICmMA b L xEZL. L
ML, 2+t v ¥ a » BB TId push back 7 EHiBI#
EEIT o725 DRGERTIZ L D RIEFR OB 2 &
BH b0, BEFAIZOVTR—DREZHLTVE
1ty darDERFBAVLIEEL, ZORKALE
WHEBREOSME ERE L. SEOHEITTIE
(1) RGN, (2 ROKEE, (3) KB, @) #
@ ESWL 512D 4 DORFVWAEE L o7 b
D LRGN, HAOKEE, WENGHFEHR IR
B LT A, KBEDOREICDOWTIIFHERD
I L TRENOIEE O impaction DEEV %
REMICRTIEL LThBEhTH )Y, bib
NOFERLZNIZEBETHHDEEZOLNS.

SEEMITCRON A v XD SR A EPTERR
BRI ESRICE~NH3.9E, 9mm LLEDOREHIE 8
mm LT IZH~H#8.618%, KEESPEE~SELZ D
DEBRELTIC~#2.2f%, #1E ESWL TZR®
WL DIBNBEDD 572 b DIZHA~H 10,665 ESWL
BRI E e bHERFEL b LM S Ll
Ih5i Table 4 IZRT L1~ 2BOERF % i
72% 7213 Tid predictive value #929.6~67.5% & {&
¢, TUL ~OEEHHERYHIHTLIMRATH
BEFEVEY, BEEIICHETIEZ SEHLGEH
b, LB oME ESWL Ex & 2 ni385.0% &V )
HEMEVRET ESWL BRABRD R ¥ RE
Ly)BEEZL. BBREITIZAEE & bFHTERII
3884206, 5.2% &V TH Y, HITFEZITHID%
DEFZINE Y v 3 D ESWL OFERTHEFHE
TEZRET AL ICHBIIZVIEEZRLTWS
A, BADOEEOREBICENL - 2P ViaE L B
FIERLCERATELVWETRZLEDbNRS.

In situ ESWL Ti&# % Bl LBEFRINIIES &V
B, FOFE MLy g ViEBEEHRITHANE NI
REWE DHBFL2R5b I EH%V. Kim 57133
ty ey FTCEBERIEN LR T H8UEET S
=il b7 TUL 2 EDEBRFEOERXERE
FTREELTWS, YFHIBWNTH3 a3 2D
EDODH%ZE LT puch back & %52 iZ TUL ~D%
BRI, BHERCETTOENELTEL &
H, BEOTNCHO R OO ICREN 2 EERIT
BETTATHETALIT TR, HREMEREL
55T T ESWL OERBEEIZHAFZ 2T EBEN
ZLVABZEIFEETHL. bhbh b MEHRERE
BORER2U0HHIRELHRFRWLESEIC in
situ ESWL CHEEZRIET A I LICERIZ V. b
NONIRBNTHONIEREY INH T XTORKEA
F #7729 ESWL ABaii < RAE A5 60
BIZBWT, BEOERREDL-DIRRLI H—2
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3) D~@) DFTRTOFURF &M THE,
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DEBRED/:ODEERIIRIE LTHERII L LE
Zohi.
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