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TZE: B WREFHRETESALR (RIRS) BEKBTE i ERI#H (S-UAS) 52 & BHi
BAR (PCNL) %97 % K Bhe/Rtm i E LB R AR, FiE  SBESH 202351 A —2025 5
5 A TiZ R4 % RIRSBEA-S—UAS & PCNL i 77 49 81 4] % X §-Fo/ b Jk & LB 2 B B 016 R FH, HIER
Bl FRF o ARIRSA (434]) 5 PCNLA (384]), MRHmAEF R4, AniE., Bk, 407
Frd (SFR) e RPERMAAWE N, 558 PCNLZLF Kot M 24 F RIRSZL, W RIRSZLK T h b EH 2
U TFPCNLL, REBAELTH B 242 T PCNLAL, RG24 hALwAEDIF S % (VAS) #4991 24T PCNL 4,
EFHAGITFEL (P<0.05), ARG 24hwsiE g (Hb) KF. RiTA KB 24 hfe i ZE & (BUN)
FLEF (Cr) KP4, ZFHRAEITFEL (P>0.05), BHpP, WAL L HZ <2.0 cm 9 SFRLE,
EF R FEL (P>0.05); AR >20cmi% 6+, PCNLASFR A E % T RIRSZ, £FH%+H3FEL
(P<0.05), WIHFLEELERE, 2FAGEHFEEL (P>0.05), 48 S-UASHEARIRS 5 PCNLZEY %
R ERBLEGE RS, STUASTRA RIRS R thdn & # 7, RBGAERCH R £ 42; Mm4txd 42 > 2.0 cm #9245
%4, PCNLEA £ 50 SFR, EREER T, RE6EFARRTEESE S, MUMLERKF KT %,

FHEIE . kBT E FURRFIYY AT AREESS AR (RIRS) ; 2% B4 e R (PCNL) ; ERvks
% 4 BER%E (SFR)
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Comparison of the clinical efficacy of flexible ureteroscopic
lithotripsy and percutaneous nephrolithotomy for upper urinary
tract calculus*

Chen Liang, Chen Ji, Xie Chaoqun, Xie Guohong, Liu Xiaobing
(Department of Urology, Loudi Central Hospital, Loudi, Hunan 417000, China)

Abstract: Objective This study aims to compare the safety and efficacy of retrograde intrarenal surgery
(RIRS) combined with a flexible-tip suction ureteral access sheath (S-UAS) versus percutaneous nephrolithotomy
(PCNL) in the management of multiple renal and/or upper ureteral calculus. Methods A retrospective analysis was
conducted on the clinical data of 81 patients with multiple renal and/or upper ureteral calculus who received RIRS
combined with S-UAS or PCNL in this hospital from January 2023 to May 2025. They were divided into the RIRS
group (43 cases) and the PCNL group (38 cases) according to different surgical methods. Observe the perioperative

indicators, pain degree, renal function, stone free rate (SFR) and the occurrence of adverse reactions in the two
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groups. Results The operation time of the PCNL group was significantly shorter than that of the RIRS group, while
the intraoperative blood loss of the RIRS group was significantly less than that of the PCNL group, the postoperative
hospital stay was significantly shorter than that of the PCNL group, and the visual analogue scale (VAS) score at 24
hours after surgery was significantly lower than that of the PCNL group. The differences were all statistically
significant (P < 0.05). There were no statistically significant difference in the hemoglobin (Hb) level 24 hours after
the operation, levels of blood urea nitrogen (BUN) and creatinine (Cr) before and 24 h after the operation between
the two groups (P > 0.05). In the subgroups, there was no statistically significant difference in the SFR between the
two groups with stone diameters < 2.0 cm (P > 0.05). Among the stones with a diameter > 2.0 cm, the SFR in the
PCNL group was significantly higher than that in the RIRS group, and the difference was statistically significant
(P <0.05). There was no statistically significant difference in the incidence of complications between the two groups
(P> 0.05). Conclusion S-UAS combined with RIRS and PCNL each present distinct advantages in the treatment of
multiple upper urinary tract calculus. S-UAS-assisted RIRS is associated with less intraoperative blood loss and a
shorter postoperative hospital stay. By contrast, PCNL achieves a higher SFR for calculus with a diameter greater
than 2.0 cm. In clinical practice, the optimal surgical procedure should be determined through comprehensive
evaluation of the patient’s individual condition and selected on an individualized basis.

Keywords: flexible-tip suction ureteral access sheath; retrograde intrarenal surgery (RIRS); percutaneous

nephrolithotomy (PCNL); upper urinary tract calculus; stone free rate (SFR)

FIREEEEAIEWIR RGN WP Z —, W&
F14) it ok AR A 9% Jo o 3 ™ E R I R R TR T
Wl, X EAE>2.0 em By FIREBESS A, SR EBBCA
WS (percutaneous nephrolithotomy , PCNL) & H i #r
HERNRIT T YE . AR, TEALIZ R4 a iy, AR
FENHTESS A AR A, AEE TR ], 38 A g
ST R it AURS: i DR A R FTEOE IR
WL, AT RS O R A R (retrograde
intrarenal surgery, RIRS) Y& N UEZ#Y K. ©F
WFFEPHIESE T RIRSYAYT ELAE > 2.0 em B 45 41 Il AR 7T
frtk. BRET, kumr] ZHEM G5 (suction ureteral
access sheath, S-UAS) By FH, KN RIRSTFRK T HE
PERE . 2 B AR IRE, TR A RO A
VB2 (stone free rate, SFR) HY[RIN, 38 0] B GR%
A b B e S 0, DA 98 20 S e AH G I K E Y A
AL SR, BUA OC T S-UAS BE G RIRS R YT 2.0 ~
3.0 em (1 FIRPRES A HIBESE, 2D TRES A, §F
X 22 K AR A mr 45 A 16T T 922 A VEFIAT ROV T4
PR AGFIERE, PONL BB MAIFEA, (HiE
EEFREMIOE A, SRR T RIRSE i A
IRIEESRAE, HA RV NFIIR S AARAEA e, (HXH 4R
RE G5O IO RORRAE, HXARFRAEHRER
BT, (BRI PRAMRE #2181 ) PHEAE RIRS F T
BT HAR <2.0 em WM IR R G5, H AR T H

%2 2.0 em Z5ARIT IR R RAFIIRCR . BT,
EFXF1.0 ~3.0 em B LR e 2 K FIRES A7, PCNL5
RIRS BYJT 0T L, AP A5 #E— P Im R I IE, JoHE 2
KRR A 45 41 RS AR R R S 2 VP Al iR o
AT . AWFSE L T RIRSBE A S-UAS 5 PCNL
TRIT 22 B RS R A T B e el K bk
PARE T

1 RS

11 —HRHER

[P 2 2023 4F 1 H —20254F 5 A AR B RFh
BHIGA 1Y 811911 IR B 485 41 F8 3 I IR BEkE, AR T
AR RARFHWiZH ., RIRSZH (431]) 57 RIRS I
4 S-UAS iy, PCNL 4L (38 i) 47 PCNL AT -
RIRSZHH, 26/, L 174]; 4Eik18~76%, K1y
(5591 £12.71) % 4ifilm KEAR1.0~3.0cm, 1
(1.82+0.22) em; %547 CT{H (988.03+96.42) Hu,
PCNL4LH, B216], L& 176]; Fik19~74%, F
¥ (53.42+11.02) % Z5AHRKER1.0~3.0cm, F
¥ (1.79+0.23) em; 2541 CT{H (987.63+99.13) Hu.
WAL BT . S S5 A RO EARR CT (A5 4
PERHLEL, ZRWTGEIEE L (P>0.05), BAW
etk W1,

YAANRUE: FIY =184 SMEHEX L. S A



59 Mrse, &% HREPCE S %R BB A ARIGYT B IR IEES A Wl PRI T 206 LRk gE
F1 HHEEELEARILE
Table 1 Comparison of basic data between the two groups
eIl
ZH 5 ARSI ZE AR R EAR/em 25 CT{H/Hu
5 ’a
RIRS#(n =43) 26 17 55.91+12.71 1.82+0.22 988.03+96.42
PCNL41(n =38) 21 17 53.42+11.02 1.79+0.23 987.63+99.13
th*{H 0.22 0.94 0.60 0.02
PIE 0.636 0.352 0.550 0.986
W tH XZ{E:

WIR R CTE AR AR AUE S PRI A (FHRA
WERBEA . MRS EBEA), BHEaRKER
H1.0~3.0cem; F£FE ChEMWRIMEIFE BHER 2
Wrigyr e ) M B A R RIS R R, R4 a2
RIRS Bt A S-UAS 5 PCNLIRYT # 5 I IR 58 Bhd 5% 78
B HEBRPRE: AIRERMEBNS SRR (. 507
BAF) SR R AR R (0. TREERE .
WY, SEGRA R A, SRR, Tk
FHEFARLE) ;. BMEREGEZI TR, SGIFR
P ) 0 U IR R R 5 O™ BRI ) R SR
(. R4 A4 B Pk e ) CEMERR . A
IS AP il B 70 SRR B S 5 OU L PR B 5 A
—WIF AR WEURSOE LA M AR
WG YR, AEAS SR HE; #52 RIRS
PCNL DIARARZ (4n: FFCFAR . HAMEASE) 1697
Ho AW E TR O B B AR RS D1 23t
HE, FHLIES . 2026188 (BHIF) -090.

1.2 Fik

12,1 RIRS 4 HBEWMRE#EAN, ZKFRIEEA
W R T BT BB L T . TR R i PR A A
oo, e DR e DR A T o A s M e 2 e B A ik
ZH, TSI ARCTAREE, — Wt RAE R
BEANR, 2~ 45 R RIRSE G S-UAS SE . —
WIRYY . EEXHRIRAS L BOESs 4, N HEEOE
2 (kop4i%. 8~ 15Hz, fEfE: 0.8~1.5]) St
LA, Bl S T R i B N B R G
K E B A B E L S-UAS (5 1k FH] 9.5/11.5 Frx
45.0 cm, PEYEFT9.5/11.5 Frx35.0 cm), FA GG
R IRE e (BT limE: >275°, &

W 3~50mm), ZEHEEmEBEREOLKA S (HKE
200 pm ATEEDGER, b D3 20~50 W), $iTk
KAGTEARNS, GRS B A BB RIS A,
KB, 2G5 T E 6 Frx26.0 em XU, F500
BEE IR . RIF 4T, GG AESR, 2l
THAEIRIR

122  PCNLZL BEHEERBR#EAN, ZHIKES
WA (. 80~ 120 mL/min) F#E AT &
TR, AR RM S, SRR B RS0 | S48
1o BT R IR AS , SR ST AR AL 28
BimiE (F18-22), WENF, MELEEREAKR,
AR SE TS A1 R 458 (LithoClast Trilogy) [R5 52
T SIS A B, BA W E R G . R
e B R ARG NERA (R B R S
B L5 em ). WBREIRE REE, fEEEE
EATE A6 Fr X4, JHMTEEEEHE. K54
Ji, ISR R AGTIR, REVERERE IR S
1.3 MZEIEIR

1310 B F R4 BN R EF AR
A I A BE I E]FTOR JS 24 hoifil 208 A
(hemoglobin, Hb) K-S

132 ERA2E FARE24h, RAGEEITE S
¥ (visual analogue scale, VAS), 1T A7 £ 3 R
B AorEEr, PORETE

133 B FARBAARG24h, RELBESE
KIS mL, %3 500 t/min B5.0 10 min J5, SRR TE
IHN W, ME MR Z & (blood urea nitrogen, BUN)
K-, RAHAAR L, BILEF (creatinine, Cr)
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1.3.4  SFR MREARGFHARARELS R, Hles
THEREDL, JFiTH5 SFR,
135 S e AdE: BRI, B AARE
PR, IR SRR,
1.4 SitERZE

TEHH SPSS 26.0 A #E AT Ge it 740 Hr . THECE R
VI (%) s, 410 H 3R H Pearson 6 ; %
JH Shapiro—Wilk K u PEAL B IE S, SO IES i
PITTHEGORNIE £ brdfE2s (v xs) FOR, 4lAIELAL
KIS REA (K55, P<0.05 N2ERAGI-E X,

2 HR

2.1 MWABEBEFARHPIEIRLE

211 L A0 m WAHBRFEARE24hHD
KV H, ZRIGHEE X (P>0.05); PCNLZ
FARW A B8 F RIRS 4, RIRS ZH4E Bt ia] i i Jd
T-PCNLZH, A& /> T PCNLA, 251
B2 (P<0.05), W2,

212 L h A% >20cm MWHEHE ARG 24 h Hb
HFHE, 2R Tgit2=E X (P>0.05); PCNL4]
FRBTE B 05 T RIRS 4L, RIRS 443 B i ] B {4

T PCNLAL, At > T PCNL4L, 2573
BB (P<0.05), IL#E3,
22 MAREXRBEEELER

450 F A% < 2.0 em BY RIRS ZH AR J5 24 h VAS P4
H (3.15£0.85) 4, ZifAEHAE>2.0 em B RIRSAIA
Ji24h VASTESr R (3.49£0.81) 43, BIRAKT PCNL
4 (426+0.76) Fl (4.28+0.86) 73, ERWAES
R (P<0.05).
2.3 WHEESIIEEIEIRILE

W4 5 & AR AT AR JS 24 h BUN FI Cr K- LE %
EFBTGEIFE L (P>0.05). W4,
2.4 WIHSEESFRILE

450 HAE < 2.0 em FJ RIRS 2H SFR 4 87.50% (28/
32), 5 PCNL#1M)92.86% (26/28) ki, 5%k
it (¥ =005, P>0.05); 454 1EHA>2.0cm
A RIRS 4 SFR 4 36.36% (4/11), B BAKT PCNL4]
f90.00% (9/10), ZRAGiH#E L (¥ =583,
P=0.015),
25 WHBEHLELR

PIALBR I RIE SR AE R, Z2RTEg0TE
X (P>0.05), s,

(x+s)

F2 HRERE<2.0cmMEASEBEFAREIERILE
Table 2 Comparison of perioperative indicators between the two groups of patients with stone diameters <2.0 cm

(x+3)
ikl TR [H]/min AR H L f/mL AR Bt il /d A J5 24 h Hb/(g/L)
RIRS 41 (n = 32) 69.93+13.04 16.23+6.57 4.26+0.82 120.66+7.54
PCNL41(n =28) 62.25+12.75 42.46+11.27 6.51+0.68 121.02+7.37
o 2.30 11.18 11.48 0.19
PIH 0.026 <0.001 <0.001 0.852

(x+s)

*3 HAERE>2.0cmWAAEERFARERARERILE
Table 3 Comparison of perioperative indicators between the two groups of patients with stone diameters > 2.0 cm

(x+8)
4151 TR [E]/min A ifi A /mlL Bt ) /d ARJF 24 h Hb/(g/L)
RIRS41(n=11) 106.56+12.86 25.26+5.82 4.85+1.32 121.5126.94
PCNLZH (n = 10) 75.45+13.06 68.52+13.26 6.23+0.84 120.95+7.01
ol 5.50 9.51 2.82 0.18
PE <0.001 <0.001 0.011 0.857
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Table 4 Comparison of renal function indicators between the two groups ~ (x + s)
BUN/(mmol/L) Cx/(pmol/L)
215 " =
ARHE RJF 24 h N RJF 24 h
RIRS#H (n = 43) 5.49+0.46 6.81+0.43 93.86+10.21 105.19+10.66
PCNL#H (n = 38) 5.52+0.45 6.79+0.45 94.02+9.69 106.02+11.25
tH 0.32 0.22 0.08 0.35
PE 0.749 0.828 0.939 0.727
x5 WHEBEHREZEERLE 61(%)
Table 5 Comparison of incidence of complications between the two groups n (%)
215 ] 1 1 B X P SR KA RRAER
RIRS4(n =43) 0(0.00) 3(6.98) 2(4.65) 2(4.65) 7(16.28)
PCNL# (n =38) 1(2.63) 3(7.89) 1(2.63) 3(7.89) 8(21.05)
X1a 0.31
PH 0.580
3 it ARJG 24 h VASIESr U AR T PCNL 4, SR H WA 38

3.1 EREBEAMIERETIRK

L IRBEEE AR IRAMEH H W 2 —, HAR
P RINEIE, TLERT R ARHE . BE RS
MR A SRS HAT, 16K 35 A RIRS Al
PCNL, PIETERIGAREE | V8 A0 AR AT & RE T J7 T
FEAEI] R 2E R, JT4EK, RIRSIG S-UAS B AL H]
TR, JUHAE 2 & 45 AR 97 T W Ry
HrfE",
3.2 RIRSEXA S-UAS 5 PCNLi&IF LIREELE R
RBIL R
321 SFR 7 @ X FHAA<2.0 em BHE LIRSS
11, RIRS 5 PCNL ¥ HA7 8¢ 1Y 1 A 3 g . Ziat
FEVHESE, Wi SFR AR, 2R G ERE L, R
J5 B hAEREAR (BUNFICr) M & AE & A R IR AT .
ARG, A0 EAR<2.0 em (94547 3, RIRSAH 5
PCNL#1 () SFR JCH it 25 57 .
322 R A 7@ AHF"EN, RIRS A
Bl Sy gethy, H2 ORISR, Rl Bk B S0
ER, A i B F POCNLAL, HARJEE
AR AR, ARJG BRI E G, HREA PR M
HMRHLE . AR, R PCNL AR F AR % T
RIRSZ1, {H RIRS 4 A i ifi &2 B & 2> F PCNL 41,

FOPL, AERBERT A, SUEsk s A M5 A
1% >2.0 em i}, PCNLIIHAPLHAE R G . PCNLIR
J7 > 2.0 em 4540, — W SFRAGHEA B, RIRS N 75K
Z5OWER <4mm, DUFITHEL, FARERI]GAER,
SFR R T PCNL", AW 5% — Bk SE, X F B
12 >2.0 em (IS5 47 5 #, PCNL BT A} a) B 48 T
RIRS, SFR & T RIRSA], X5 PCNL# it 2 filii
T BRI AL A G, (0 A B S 850 e 22
FRIRS, FIHFEEE T RIRS, TEHEME, PCNL
Az, HARET B EEEE, Xl fesgn
SRR I AEAR DT ARE (A A PR U P IR 5 1l
fE) MR Wik, X Faa gk,
PCNLAB& T s e £, (AT S A0 PEAh 8 X014
1R A7 e

323 WHsamam ZERVELIRBE A (A%
224 KR, FARFEIAE, XA A%
VRN AR R EOR T 5 Y, A8 PCNL R 2
NG, BIRIE AR, BRI ]
i, HLAR Hh R B T T AR G 2 T T e
RIRSHK & S-UAS i b o] 25 ity £ 85 1) = sl 5 [ L
FELERF B ARSI R A, 48 m TiE A sE, H
SFR 5 PCNLAHIE® 2, ZHEARMZOCIHELET: 1)
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RIS | TR Fo R T, U 20 P R P B 23 0
AL, A B RES BRASF PCNLAL, Rk E
REEAL; 2) & HARKSERAE A R ZE R, KRG
JCi F B TR, EBET I B AR . SR, TR
(] AR AT LRI BR M, R T A 48 T i A
Fy, FF/mms IR (82 < 100 mL/min) ,
DLk Ry 3 e XTI 384k A s 256 5 4%
(. B s =L B /N) B, RIRS M98 H
ZRR, ATRESMRTE AR, M, T AU PCNL 25 il
(LB
324 FFA g\ IR HEUEAR RN
it Z . RIRS 9 322 KU K B 1] R 5 | & 1) )8k
Qo (. k) IR RS, PSR &
) R A 2RIk, TR ILAEHR G S-UAS B, JBR e XU i
— A AR, PONL ) 32 22 KU R 25 30 A G 42 43
ARG BSERT (FRE5 ™ R I 550 i ot
EHIE) MR EH, (ARG EEERS
RIRS LI 22 57 .
3.3 AL

X T I HE R RN G AR SR = fa R R Y
B, RIRS SRS BB T B s 1mi xS Tk
MY Re s & sifd i gk 5w (. S8 e,
T LT PCNL A9 28I AU o (EAR I B2, PO
RS B e A m g m (RJf5 BUN M Cr 7t
=), {HRIRS SIS 20, ml RS Hakk e 15 o
B iAoE . X ARATEIREAN SR B E, oeikst
IR, AT R B IR 5 0 XU o

Wi 2RO Sk, RIRS (1938 FHYS 48K
TR PRAS A A i B A R RO T R i Ak,
i AT 2 b B 2.0 ~ 3.0 em AR 554, Bk —M
HARLT PONL, B A ST RUHIE, H
BN, S-UAS R, i —2B 581 T 1548 RIRS
(R B, LA R G |4 T A RRE, A
Z RS A PRI S PONL A X4 099738, R TG
Z R B R TR

2% LRk, RIRS 5 PCNLAG&E | IRERGE A1 1R HY
B AR, i RIRS B S-UAS N5 24k R ik 122
AL AR TS . GRS, R TG B2
WG, 456 mE MNMRERE, ety %, U

B 7R LA R B R
& % X #
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