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Four minimally invasive treatment methods for proximal ureteral stones:

experiences from 1 275 patients
He Hao,Yin Zhikang,Wu Xiaohou,Tang Wei,Liu Hang,Chen Gang,Luo Shengjun
(Department Of Urology,The First Affiliated Hospital of Chongging Medical University)

[ Abstract]Objective : To compare extracorporeal shockwave lithotripsy (SWL) , rigid ureteroscopy (RURS) , flexible ureteroscopy (FURS)
and percutaneous nephrolithotomy (PCNL) and to determine which method was appropriate for proximal ureteral stones. Methods :
During six—year period,1 275 patients with proximal ureteal stones were prospectively selected and assigned into groups of SWL,
RURS, FURS and PCNL on the basis of patients’ choice. Each group was allocated into three subgroups according to stone size,du—
ration and dilated ureter diameter. Stone—{ree rate,recurrence rate and complication rate were analyzed. Results:Regarding stone—free
rate, RURS was higher than SWL while lower than FURS and PCNL(P<0.01). As for recurrence rate,there’s no difference among
RURS, FURS and PCNL(P>0.01) ;recurrence rate was lower in RURS, FURS,PCNL than in SWL(P<0.01). When looking at com—
plication rate,there’s no difference among three subgroups of stone size < 1 000 mm?®, duration < 3 months and dilated ureter diameter
<10 mm(P>0.05) ;in the subgroup of stone size=1 000 mm?, RURS was higher than SWL,FURS and PCNL(P<0.01);in the subgroup
of duration=3 months, SWL was higher than RURS,FURS and PCNL(P<0.01) ;in the subgroup of dilated ureter diameter=10 mm,
FURS and PCNL was lower than SWL and RURS(P<0.01). Conclusion :Stone size ,duration and dilated ureter diameter should be
taken into consideration to determine which approach is appropriate. SWL remains the first—choice in the combination of stone size <
1 000 mm?, duration < 3 months and dilated ureter diameter<10 mm. PCNL should be the most appropriate approach in the combination
of stone size=1 000 mm?, duration =3 months and dilated ureter diameter=10 mm. RURS should be the least preferred single ap—
proach for stone size=1 000 mm®. SWL is not recommended any more for duration=3 months alone.

[Key words]extracorporeal shockwave lithotripsy;rigid ureteroscopy;flexible ureteroscopy;percutaneous nephrolithotomy ;proximal

ureteral stones
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1 FOELER
Tab.1 Demographic characteristics
AL SWLA RURS#L FURS#L PCNLZH FA* P
R (%) 46.5+15.9 41.8+13.0 454+ 14.1 432+126 0.170 0.219
PR (% ) 0.004 0.972
L 207 (63.7) 291(64.2) 137(63.1) 181(64.6)
& 118(36.3) 162(35.8) 80(36.9) 99(35.4)
e (%) 0.046 0.864
<30 kg/m? 226(69.5) 311(68.7) 148 (68.2) 189(67.5)
=30 kg/m? 99(30.5) 142(31.3) 69(31.8) 91(325)
SEOPE (%) 0.051 0.822
i 172(52.9) 241(53.2) 116(53.4) 147(52.5)
P&l 153(47.1) 212(46.8) 101(46.6) 133(47.5)
gia%ut (%) 0.076 0.707
14~ 287(88.3) 396(87.4) 191(88.0) 251(89.6)
24 36(11.1) 54(11.9) 23(10.6) 28(10.0)
=31 2(0.6) 3(0.7) 3(1.4) 1(0.4)
EEA 1T (%) 0.285 0.571
— KBRS A 79(51.0) 207(50.6) 106(51.2) 141(50.7)
TR A 33(21.3) 90(22.0) 44(21.3) 57(20.5)
TRIRILEE A 13(8.4) 35(8.6) 17(8.2) 26(9.4)
i Seave 11(7.0) 31(7.6) 14(6.8) 23(8.3)
PREGZS A1 6(3.9) 17(4.2) 10(4.8) 12(43)
IRIRIEZE 5(3.2) 12(2.9) 6(29) 9(3.2)
MR A1 100.7) 3(0.7) 3(14) 1(04)
HAh 7(45) 14(3.4) 7(34) 9(32)
BAEREALT: (JT) 4410+732 13566 + 1248 33384 +2136 24942 + 1 650 55.693 0.000
AJFAEBERH] (K ) 1.8+0.5 23=+1.1 37+1.8 52+1.7 29.492 0.000
Fx2 BHRENLLE
Tab.2 Comparison of stone—free rate
TRIT AR Gt (P E)
RIS . .. SWLY  SWLY  SwLy
SWL RURS FURS PCNL DU 2 fa] RURS FURS PONL
fﬁﬁﬁi 1741325(53.5) 388/453(85.7)  210/217(96.8)  278/280(99.3)  170.930  97.303 117771 166.608
<1000 mm* 116/191(60.7) 310/346(89.6)  108/110(98.2) 126/126(100) 93.630 62.520 51.420 64.810
=1 000 mm’ 78/107(72.9) 102/107(953)  152/154(98.7) 75.992 21.221 72.216 111.430
58/134(43.2)
ST
<3 f 135/188(71.8) 300/336(89.3) 139/139(100) 181/183(98.9) 58.953 26.115 46.766 53.930
=3 88/117(75.2) 71/78(91.0) 97/97(100) 99.016 55.161 77.847 119.386
ir ey rn 39/137(28.5)
WIREYHERE ) 106(612)
<10 mm 54/129(41.9) 304/335(90.7)  150/151(99.3)  165/166(99.4) 114360  66.978 71.756 78.208
=10 mm 84/118(71.2) 60/66(90.1) 113/114(99.2) 93.892 21.497 43.255 93.323
GilE s (G ME) GilE R (PE)
RURSYE RURSY  FURS Y py# SWLY SWLY SWLY RURSY RURSY  FURS H
FURS PCNL PCNL Z ] RURS FURS PCNL FURS PCNL PCNL
bR 18.925  388.734 4337 0.000 0.000 0.000 0.000 0.000 0.000 0.037
AR
<1000 mm* 8.056 14.192 2310 0.000 0.000 0.000 0.000 0.005 0.000 0.129
=1 000 mm’ 20.141 40.164 2754 0.000 0.000 0.000 0.000 0.000 0.000 0.097
St
<3 f 16.114  20.844 1.529 0.000 0.000 0.000 0.000 0.000 0.000 0216
=3 i 7773 27.812 9.068 0.000 0.000 0.000 0.000 0.005 0.000 0.003
RGP K EHAR
<10 mm 12.491 13.894 0.005 0.000 0.000 0.000 0.000 0.001 0.000 0.946
=10 mm 9.677 35.325 7.545 0.000 0.000 0.000 0.000 0.002 0.000 0.006
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*®3 EXRRMLLE
Tab.3 Comparison of recurrence rate
e TRIT LR SIEHE (P E)
SWL RURS FURS PCNL JUFZME  SWLY5 RURS SWLY5 FURS  SWLY PCNL
B R F 20/99(29.3)  17/195(8.7)  8/119(6.7) 9/148(6.1) 30.393 21.061 19.536 24.552
A KRN
<1000 mm? 15/65(23.1)  12/156(7.7)  3/60(5.0) 4/67(6.0) 13.965 10.126 8.271 7.835
=1 000 mm® 14/34(412)  5/39(12.8) 5/59(8.5) 5/81(6.2) 16.576 7.586 14.190 21.275
Wift:mm (%)
<3H 17/70(24.3)  11/150(7.3)  5/78(6.4) 5/96(5.2) 16.262 12.349 9.319 12.815
=3 J] 12/29(41.4)  6/45(13.3) 3/41(7.3) 4/52(8.0) 14.406 7.536 11.705 13.328
HREY K EHAR
<10 mm 17/68(25.0)  12/152(7.9)  5/84(6.0) 6/87(6.9) 17.336 12.012 11.014 9.899
=10 mm 12/31(38.7)  5/43(11.6) 3/35(8.6) 3/61(4.9) 12.108 7.47 8.503 17.199
Guil e (@ e GiiteE e (P1E)
RURSS  RURSY  FURS 5 UiF SWL5 SWL5 SWL5  RURSY RURSY FURS 5
FURS PCNL PCNL i} RURS FURS PCNL FURS PCNL PCNL
BER% 0.401 0.835 0.046 0.000 0.000 0.000 0.000 0.526 0.361 0.831
ELV A NAN
<1000 mm’ 0.486 0.209 0.057 0.001 0.002 0.000 0.001 0.486 0.648 0.811
=1 000 mm’ 0.484 1.523 0.273 0.000 0.006 0.000 0.000 0.487 0.217 0.602
WifE :m/n (%)
<3 A 0.067 0.435 0.115 0.000 0.000 0.002 0.000 0.796 0.510 0.735
=3 A 0.829 0.830 0.005 0.001 0.006 0.001 0.001 0.363 0.362 0.946
HREY Ik EAR
<10 mm 0.305 0.079 0.063 0.001 0.001 0.001 0.002 0.581 0.778 0.801
=10 mm 0.196 1.599 0.507 0.002 0.006 0.004 0.000 0.658 0.206 0.477
T4 HEREZRNILER
Tab.4 Comparison of complication rate
AT Y StE R (P 1E)
HRAE py SWL SWL SWL
SWL RURS FURS PCNL N
| 5 RURS 5 FURS 45 PCNL
SRR 28/325(8.6) 35/453(7.7) 9/217(4.1) 11/280(3.6) 4.167
ELVED AN
<1000 mm* 8/191(4.2) 4/340(1.2) 4/110(3.6) 5/126 (4.0) 4.976
=1 000 mm® 20/134(14.9)  31/107(29.0)  5/107(4.7) 6/154(3.9) 23.615 7.036 6.726 10.613
JrafE
<3H 7/188(3.7) 29/336(8.6) 6/139(4.3) 9/183(4.9) 5.739
=34 21/137(15.3) 6/117(5.1) 3/78(3.8) 2/97(2.1) 16.329 6.912 6.608 11.278
HiREY R HAR
<10 mm 10/196 (5.1) 18/335(5.4) 7/151(4.6) 6/166(3.6) 0.769
=10 mm 18/129(14.0)  17/118(14.4) 2/66(3.0) 5/144(3.5) 19.349 0.010 5.660 9.69
GuiteF e () Seit# s (PAE)
RURS RURS FURS Py SWL SWL SWL RURS RURS FURS
5FURS HPCNL 5PCNL Z[  5RURS SRURS 5PCNL  5FURS S5PCNL 5 PCNL
BIERRER 0.124
ELVA AN
<1000 mm® 0.083
=1 000 mm® 22.576 32.629 0.094 0.000 0.008 0.009 0.001 0.000 0.000 0.759
Jiat
<3 0.077
=3 0.175 1.386 0.496 0.003 0.008 0.009 0.001 0.676 0.239 0.481
HREY K AR
< 10 mm 0.681
=10 mm 6916 10.081 0.027 0.003 0.919 0.007 0.002 0.005 0.002 0.868
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2.5 B R Clavien 2 %oty ZE 40t
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R, o 3 FlRZAET ., SWL AJ5EL URS BUH D-J 455 15
SRR AR 7 W ARE , o 18 BT S8 NEBEIATT .
4 B MR BIGRSFIEIT A 84,2 BRI 2 T de e
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Tab.5 Complications by modified Clavien classification
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