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A (FURS) #o 2 K B4 A A K (MPCNL ) 3 A R X 6988 & 483174897 LB R B S 2 5 o) R KT,
Tk IR 2015 F 1 A—2017 F 12 A MEHXFWES ZER LM EEZ B (>15mm) B4 150 4, ¥ &
F¥e1 : 1 1AL h URSL 4, FURS A% MPCNL 4, &0 HAFABHFRIE . RE1ANARH
LLERE, RESMISFRARTY . REWARELK, YRS FRIEFLENGE AN, 5558 URSL 46974
I7 R BFetE B AR B A 62.0% F= 72.0% ; FURS 484 82.0% #= 91.1% ; MPCNL 28 94.0% #= 96.0%, 3 207497
B F T AR ARG AER R uE, 2R A it &L (P <0.05);3 AF MRS ke A (ESWL)
W EERGIMAELERERE, 2FA%HFEL (P >0.05), URSL 28978 57 3 FA&T FURS 2L4=
MPCNL %8, MPCNL 4874 77 &% B8 T FURS 20, URSL 40-F3F Kut iR, RGAERRM R T 7% shsn, 41t
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MPCNL b4, FURS /&5 A MA ARG BRI EZH, wib, R EEREMTEYRBERFRAZHE, T
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Comparison of the efficacy and safety of URSL, FURS and
MPCNL for treatment of large upper impacted ureteral stones

Tian Li, Xian-han Jiang, Qing-ling Xie, Yi-qiao Huang, Yi-fan Liu, Yu-tian Yin
(Department of Urology Surgery, The Fifth Affiliated Hospital of Guangzhou Medical University,
Guangzhou, Guangdong 510700, China)

Abstract: Objective To compare mini-percutaneous nephrolithotomy (MPCNL), transurethral ureteroscope
lithotripsy (URSL) and flexible ureteroscopy with holmium laser (FURS), and to evaluate which one is the best
choice for large upper impacted ureteral stones. Methods Totally 150 consecutively enrolled patients with a
large upper impacted ureteral stone (> 15 mm) were included. The patients were randomly divided (1 : 1 : 1)
into the MPCNL, URSL, and FURS group. The main outcome measures were the success rate of treatment, the
stone clearance rate 1 month after operation; the secondary outcome measures were the relevant parameters during
and after operation, and the occurrence of complications related to operation. Results The success rate of treatment
and stone clearance rate were 94.0% and 96.0% in the MPCNL group, 82.0% and 91.1% in the FURS group, and

62.0% and 72.0% in the URSL group. There were statistically significant differences in the success rate of treatment,
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average operation time and postoperative hospital stay among the three groups (P < 0.05); the three groups needed

to be assisted with ESWL. ESWL assisted rate compared with stone elimination rate one month after operation, and

the difference was not statistically significant (P > 0.05). The success rate of URSL group was lower than that of

FURS group and MPCNL group. The success rate of MPCNL group was better than that of FURS group. The average

operation time and postoperative hospitalization time of URSL group were better than those of the other two groups.

Conclusions MPCNL and FURS have the same stone clearance rate, which are better than URSL, and may be more

suitable for the treatment of upper ureteral impacted stones. Compared with MPCNL, failure of FURS treatment

and postoperative infection risk were higher. In addition, if the patient is not suitable for general anesthesia or poor

surgical tolerance, URSL can be considered.

Keywords: ureteral calculi; nephrolithotomy, percutaneous; transurethral ureteroscopy combined with

holmium laser lithotripsy; ureteroscopy combined with holmium laser lithotripsy; stone clearance rate
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FURS ). £ BB i % A B A R (mini-percutaneous
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AR AT RICRATS A7 AE—5E il SENER 25 BT R
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140 ~ 2 WREPLEN S, FRRIZECTEHEY, HEP )G
MRS R 3 24, feJE dedn 5 HE P Ot s o 4 25
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i, BERK T2z, RINERE RGO LS A
PRAEWCGEE (2ot 35 em, JBPE 45 em ). EHEIIG,
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IR A R AR B AR, A A e A 2 it A
FERR, WAt AR ABALE fr A, e
20 ~ 40 W (1.0 ~ 3.0 J/15 ~ 30 Hz ), Bl/m4kseth e
BRA TR A, RERV BEEARRERE, B
B, AEX)E
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1.4 HMFEE
FF A AR B AR TE VAR S5 A 2 WAk AR I, IR
Bt R Z M T AT X TR BREEARE 3 RN
TR X B4 R . fi RS S5 BE (plain film of
kidney—ureter-bladder, KUB ) i #x. # A 45 f k4,
URSL. FURS 41 #E AR J5 1 JA AT 44 4b vh o Dk i #7 R
(extracorporeal shock wave lithotripsy, ESWL ), MPCNL
HAEARG 2 AT ESWL, X ARJE1T ESWL i E, 18
ESWL J5 56 3 KHHKAT KUB K fr
N AR IR IE R RS g R 10T
MENEAE - WIRBATAM T B, WRIT Rl (Jo4h
BRATIRALEAHAR< 4mm) WEZ LG, BIHERT
REMBARSGHEATRRNEE CRITHIE) ESWL ),
BT IINIE SCR 8RR bR HAndi A sk R4 0 B
< 4 mm, HR4E 2014 pih EWIRSMEHER P, A
JERRRA A< 4 mm B, WA AR, AED

H S HEH, BOARIRRLE A HAZ < 4 mm BRI AL
o FARE UAH, BEEBEMRS TEBIC &, It
FHE A KUB, 4 A KUB b ICAEfa4h ik A ek 4
AR, B EEAER, ORI T AL
SO,

WEEN AR A 1 ARG AHES BRI KT %
AL, AR RARJGHIIE LI, ARJ5 A B PR
AP . AR Clavien ¥ AR I K AE HEA 7432
SRTEARTS 6 F1 12 > A #17RETT, PP AE S A &
HREAE

Grade [T ¥ RSB 97 B B R AE B AS DA - D
AR IPAL « 47 URSL. FURS TR, P NAER AR
BB b R ERIRE B . A RS R LR B
BF, AlE s T IR B 5 15 0 s QARG
i« RJG 6 A 12 4~ HFI 2BV, it BRIk AR
PEHEATRI . 5 B RO B e Uk 12 et W k348 o
VR SRR AR, B I REE TR, T R
AT RAETTRE, FEA TR R G v 5 BRI T
15 SHir=zFFHE

B3 HTR FH SPSS 16.0 Geit#kft:. ARSI T4
RUARIA TR IS ALRE T, A R T4 R AL
FSCu BV E o Fe T BENHE bR Y 5o Ar
BIR « ARIAT 95% MRBE T HIR M R o ZEOE AN 4
PRI S (O E «=0.05), =R +
Wi (x+s) Fom, FEEIESSARRT 225001,
I TutKy BRI, THECRRHARR | H M4
WX HER, R x BRI x* Ek. P<0.05H
ZEREG L

&R

3 H—RIBRAI LR

ABEFE LA 150 B 58 % (551 88 i, Lotk
62 (), R A BFAES R P ARB AT, 3 48
B W BOE . RN RBUKTRE LR, %
SRGEHHES (P>0.05). I BETEARS 6 [ 12
MHBEATREYT . W3 1.

AR S A5 2 TR 58 U O WL 1. MPCNL 41 fr
AFARY—WI5E M. URSL 4L 47 4 5 K 4 R 45 s G
2 BIR A5 A AL TR REAT URSL AR 2RI 4 4 v
A1 PIERCEW T & 5 d 5, FHRAT URSL 12 5
4% 347 Je MR IR T i PR A VDT LA R retroperitoneal
laparoscopic ureterolithotomy, RPLU ), FURS 41 H &

2

2.1
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F1 SHEBE—MBERMILE (n=50)
2071 B 12 /4 (%, xxs)  BEAMCE (K14 1B ZARAN/ (mm, x+s) BHESE/ (mm, x+s)
URSL 4H 28/22 4214 26/24 16.8 £2.1 35855
FURS 4 29/21 44 £11 29/21 188+ 1.4 384+69
MPCNL 41 31/19 41£15 27/23 193+ 1.8 402+7.8
X IF{H 8.559 16.431 8.241 14.533 10.147
P{E 0.417 0.631 0.453 0.722 0.826
0.05), URSL 4 fX F FURS 4. MPCNL 4. 3 4 &K
aﬁm% 150 f Ja L HEGWHERRR LR, Z2REFGIHEEL (P>
| i 0.05 ), URSL 41 AR J5 75 ZL4 Bh ESWL /94 15 6], 1
A T A N S
/B E A 4
‘URSL SOWJ‘ ‘MPCNL som‘ ‘FURS 50%‘ FURS 41 55 MPCNL 4153 51 % 4 G113 Bl 3 A

|
Sl 5 | +—

¥ Al
—pisen 46 1| [ e so b1 | [ tosen 456 |

v ] [ ]|

s 3161 | [arrRsh 4701 | [ e a1 |
' . .
st 33 01| |Gt 4l | S 0 |

| R 4 01

1 BEFATRER

5 49 PR R AR T ARAT FURS R, B
T RPLU AR & MPCNL AR 9 ] 2 W i) £ 35 o 44 A &5
AEBRRNGHEE . S ERFARGAARRIN SR
% ESWL 435 URSLZ 15 4] FURS 21 4 AR5 1 )%,
MPCNL 41 3 BIARJ5 2 kAT,
22 FEAQOEREAR

3BT RIR LA, ZRAGITFEL (P<

B ESWL i Lh il b, =R gt E L (P>
0.05 ). 3 A FHFAREIE . RGBT L, 257
Bt L (P<0.05), URSL 41T FURS 415
MPCNL 4. WL 2.
23 ARERE5H%TE

Fi i A B TC B I R E R AE (Grade IV VL),
H 3 MAIFTH K Grade T AR SAEIF RAE (kK
PO ) BERIT IO ( x’=8.367, P=0.563). T
URSL. FURS. MPCNL HJ AR FARKES, 3 MAI74
FEARFIIERREM B AR A —E 25 ( x'=17.150,
P =0.000 ). BT FURS 7]y B v I g 1 g 0 (% T
MPCNL, HAEKBEOGHEARCR R, 45 A 10 1 4 TR AL
Oy SR, I FURS 4 &3, FREREYL Y
LR T A4 ( x°=7.247 F19.307, P =0.027 FlI
0.009 ), HFREAEARIR, URSL, FURS HAARJGHH
i DR AE 0 1 K PR AR AE IS B & A, i MPCNL 21
MR AR S R O AR O  IT A . kA, MPCNL
20 R AR R i I AR A s ( MPCNL 2H R A 5 491 3
ARG Wi, I 3 BRI E ). W3k 3.

*2 3HEITFMIEREINILEE  (n=50)

03 bevids ®i] %*Haj‘ﬂj / AJFFEBER ] / T ESWL AJE 1A H S5 AR

B (%) (min, x+s) (d, xxs) %l (%) B (%)
URSL 4 31 (62.0) 55.7+23.9 25+1.3 15/46 (32.6) 33/46 (72.0)
FURS 4 41 (82.0) 99.5+34.6 33+1.2 4/45 (8.8) 41/45 (91.1)
MPCNL 24 47 (94.0) 125.6 £41.2 6.8+2.6 3/50 (6.0) 48/50 (96.0)
X IFAH 3.276 44.575 36.813 0.001 0.001
Pl 0.032 0.019 0.041 15.144 13.287
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T E R EE A 5530 %
#®3 ARRMNSHEEWEZEERL H (%)
a5 Grade | Grade Il Grade Il
2 51 n
3] B RBWALIAITR PR WRED  REREG IR il Grade IV, V

URSL 4 46 6 (13.0) 1(43) 2(43) 0(0.0) 3(65) 1(3.0) 2(43) 0(0.0) 0(0.0)
FURS 41 45  7(155) 6 (11.1) 2 (44) 0(0.0) 4 (8.8) 7 (15.6) 2 (44) 0(0.0) 0 (0.0)
MPCNL 21 50 8(16.0) 1(6.0) 1(20) 0(0.0) 0 (0.0) 1(20) 0(0.0) 3(6.0) 0 (0.0)
3 itig FATE—SEBS . B9, ZATERFAENIRAL. 2

H AT 2 #7511 b B RS i 1k 25
FHIAYY, W1 URSL, FURS, MPCNL. HiFHiiiihss
AEEA S A TR RS TR B R ARy
P, i ESWL % T8k JCPr L, BASIRI 4 " 55 &
B MERE LB A EAE <10 mm B, S5ATERRR
H 69%, {H4 4R >10 mm I, 254 5B K 59%.
WA RS Y T R, Y RE S A HAR = 10 mm
B, ESWL 45 A1 BRFCH 42%.

REFPR YT T IE A FLAIHE, FURS HHF—E M 2E
J& KA ik, AT AR A URSL ASRE R Ik B RE A7 3407,
TEFI O A R RE b, REARIE AT SE M 25 A K
R, IAh, FURS LT MPCNL A, FARAIG/N ., B
PAOTRR AR, B T s o e AT B i R
A2, FURS hFFARBEER/N . R N IE T &,
S OHTE S B TR KSR R,
ARG KA 4 By G i N O HE R 42 . GRASSO 45
TN, 227 Bil4T FURS RIUEE, KRG &4 SIRS
35 8.37%. PCNL VE R IR 45 A BRI =X,
HA RIFMESATERR, (HHFARAGHXRL, R
Ji Hh A I R R AE MR = . URSL 45 AT R
R B AL RPLU K MPCNL, Jf H 5 H 3 R 45
B EE R ESAEN, 2 URSL 1 s 5%
AN, ARG " MPONL B7 25000 T4 1 i R
FERWEAAR, MRS HE, w6
i RS S5 A I B RIRYT i

PR B T WA A AR R — RN G ERA AR,
RIGWE M, BEEZE S, TEVE " HEMNGR
ST IR 35% ~ T8%. TEAMIFEH, URSL 4Hf—
WIRTT IR 62.0%, RIF 1A A WSS AERREN
72.0%, SRR, T MPCNL & FURS
TR TR A BRI, T URSL o] ZERERE T 3647, PRt
URSL JUHE HFANIE A 4 SR S

SRIM, URSL 7EJAYT L B R A el 2l A sk, 47

TEOUF, B mESs A, AR, HAE
S . TEAT URSL TR RS, 45A KIS TE
R R 5 R M &, SEEE AR A . Ik,
ARJG W T ESWL H BRI . HYAMS 45 " #F 5% IR,
URSL 1EiA97 B >2 em BUMIRESE AR, RIS
Bl ESWL B8 16.0% . HZEARAFFEH, ESWL 1E
S URSL R J5# BIiGIT 1 LGN 32.6%, X — 255 7]
RE-S o8 X R B 45 A B A G, 7F SONG %5 "™ iy fiff
o, WMRESAUE L b B, mARFRE T,
FE E BRI, 52T " BT
FEILHE, AWFSE R ELE URSL R, 4547 K ILne 8 o
GyiR 0 2 5 S BER Ay, TR RS ESWL 1 L i)
B

ARG, URSL ARG 2 i34 B R A
Berg , Xl SRR | 18P AR SR R A A G
AN, B A R R TR IR ] B S5 B R
BRI, T B REPAE  RE  X T ISy,
HWOW ] E R ER TR R 8 ~ 12 Ji. [, X
AR B AR AR, EN ] A BOR BRI e T
PRAEGERE , LAVPAS R A TCHeAE 1 L

Bl % 3T 10 4F K N IR BER 1 kdE, MPCNL
BERE TIFRFAR, BRI MIRE S A E
BFARI X SUER 45" Hoa 70 6] 1 B bR AS i i
i (HA %= 1cem) 18 F URSL 5 MPCNL J& 7
BT 22 . 53R B8, MPCNL 445 A 15 BRE N
96%, i URSL A+ A 32% BB E Mg i 25
AL, HX S R R S TR B ESWL IRYT,
MPCNL J&3477 KA g L B IR A8 45 41 0 B 697 7
Ko GRS " BRI A 53 1 L B R 4 A R
#17 MPCNL 5% URSL J5 Iy a2z 52, 152125 In0 45
Fo BT R, MPCNL 4 AEREDT 1 1 5 456 15 B
RN 95.4%, T URSL HAK 58%, HAT 8 il ety
URSL BRGS0 . TEAMTSEH, URSL HAIRYT
IR RS A IEBR RSN 62.0% . 72.0%, 5 MPCNL
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21 94.0% ,96.0% 12 5 o AHPRA R SR IF & REC 4
Grade 1, JRIEIERULSE ) MAEME TSI #ER. &
FHNHR, KRS T B 2 5 | i) v R uk i
B FFUK, MPCNL f3 38 HE 57 - TCR R

5 URSL F AR H#, FURS A AT L) 43 URSL
ARG EAN TR B8 A FBSRIRE 4 A, W,
TARPEEOEHEFH, FURS R REARIE w45 1% A0 3%
R, Wk, ZIWHFFIEKE FURS $UMIRTE FBU RS
SOAR . BEMERRT B, A5, FURS
HITRTT B2 R S5 A I R 5 o 82% . 91.1%, 3
7T URSL 41, 7 FURS BIGIF 3. SR,
5 MPCNL b4, FURS 7R & 4058 5 I DRl g DR oS
WeAs | AR SRR R, I E R R B, 7R
Bl R TAE, A > 22 B R o0 a8 R H — 33
VA&, ZHITT FURS R 77 U fRIUE FURS MR #E4T
TFWI4E "B 58 s, FURS —8A1 WA T AR ah %
B2, ARG, FURS AT RIIZRNY
82%, 1EMIX—2EFHEE, AT A W7
H—, FURS REMHEHARZES . FEHHME AN FURS
YIS E B A, RO 25T R, FURS
HNAIT IS AREFEHAR B B, 2, WREN
T XTI PR, B B AME B AR
3N, FURS BYRIEHESR W ST m . B TAE
PN R R EEARIHRERE . it ) B, R R ER
WS PE SR U AS . B RE R . BRIE Y
B, Be i FURS 397 808 B T . 5 MPCNL
B, FURS #i SE /NG 05 S SR &2 Bsp i), A S
FURS AT ARBI] . fERERTEET MPCNL 41, 7
Grade [l 5 1M I A&AE I K& A2 %8 |, AT MPCNL 4.,
I, FURS 3338 FH T S s T RE VRIS B 1 R 25 .
AT T o 5 AR S5 4 B ESWL HLilF, FURS 5
MPCNL ¥ TCGe i1 25 5o W48 A 6 faf 558K 1) i PR 7
4541, FURS MR ARG MPCNL, i st s iff 4
WS MIA K FURS 5 MPCNL EAT HHIRI 45 43 W %
TRGX — 2 R, 1T RE S5 AN RS A 25 A 6 far
SiafiE . RERIEAKCFE —E XK, Lnghxt=
2em. B R4S AN, FURS BYR% A 20358 % A
MPCNL,

IR, ARAEA —E R e, OFrA PRt
Gk A —rful, IR IECR SR LURE A — SR &,
B2 d sk e iz g REL T Z40E 5 QAR)E
6 ~ 12 BT T, Tovkxi & & AT
JERIEMATILES 5 B FURS MRI7 SRR s, 5

URSL. MPCNL MHILFETEA 225, ASOR Mt —4
53T 5 @ RPLU VE Wi IR 45 A % IR T ik, IR
AINAFSE S URSL. FURS. MPCNL JL[m] HeAs

5 ik , MPCNL 1 FURS HAT AHIFI S5 1 T FR R
HIWIRALT URSL, nJAE S ] b B o ot
PELZEAIIAYT . 5 MPCNL ML, FURS BEARAEFA A
. SFFAREE . ARSEERRE FEASE, HA
A —E BN R, ZAREACFRAMERCR, I H.
ARJG BA G R m oAb, AR B EAE S
TSR T R 52 122, A% 14T URSL.
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