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Efficacy analysis of antegrade flexible ureteroscopy-assisted
percutaneous nephrolithotomy in the treatment of staghorn calculus

Liang Yuan, Hei Weixiang, Yang Yonggang, Yang Jiyao
(Department of Urology, Dehong Prefecture People's Hospital, Dehong, Yunnan 678400, China)

Abstract: Objective To explore the efficacy and safety of single percutaneous nephrolithotomy (SPCNL) and
antegrade flexible ureteroscopy-assisted percutaneous nephrolithotomy (AFPCNL) in the treatment of staghorn
calculus. Methods A total of 160 patients with staghorn calculus who met the study criteria and were admitted to
our hospital from January 2021 to December 2024 were enrolled, they were randomly divided into the SPCNL group
(81 cases) and the AFPCNL group (79 cases). The overall differences in surgical parameters, and clinical outcomes
between the SPCNL group and the AFPCNL group were compared. Then, the patients were divided into two
subgroups: Group 1 (number of stone branches < 5) and group 2 (number of stone branches > 5), and the differences
in clinical and surgical parameters between the two subgroups were compared. Results Compared with the SPCNL
group, the AFPCNL group had a higher stone clearance rate, required fewer percutaneous accesses, and shorter
operative time, the differences were statistically significant (P < 0.05). In addition, the AFPCNL group had a lower
staged surgery rate, especially in patients with stone branches =5, the difference was statistically significant

(P <0.05). There were no statistical differences in hemoglobin level changes and blood transfusion requirements
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between the SPCNL group and AFPCNL group (P > 0.05). The incidence of perioperative complications was not

statistically significant between the two groups (P > 0.05). Conclusion AFPCNL for staghorn calculus has a higher

stone clearance rate. Compared with SPCNL, AFPCNL requires fewer multiple percutaneous accesses, a lower

staged surgery rate, and shorter operative time, especially in patients with =5 stone branches.

Keywords:  percutaneous nephrolithotomy;

antegrade

flexible ureteroscopy-assisted percutaneous

nephrolithotomy (AFPCNL); staghorn calculus; number of stone branches
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o SEMEEFAL, PR BT ih f 2
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Table 1 Comparison of general data between the two groups
TR (%) I 1B IR DA PR Nif)

415 oy — BMI/ (kg %ﬁi ﬁif Lﬁifﬁ *ﬁiﬁ?’
SPCNL41(n = 81) 55389  52(64.2) 29(358)  26.6+3.6 34(42.0) 12(14.8) 7(8.6) 6.5+1.8
AFPCNLA (n =79) 54.7+52  58(73.4)  21(26.6) 26.5+3.4 29(36.7) 18(22.8) 5(6.3) 6.8+1.9
i IZAE 0.59" 1.10 0.80" 0.21 1.18 0.05 0.87"
P 0.554 0.294 0.425 0.643 0.278 0.822 0.387
A4 waujﬂ]u W%;ﬂmu L5475 Riffem iiﬁiﬁ ﬁﬂ:/?\ %57 CT{H/HU %ﬂfﬁ iﬁim
SPCNL#(n = 81) 56(69.1) 25(30.9) 4.6+1.2 32(39.5) 49(60.5) 991.6+280.3 21(25.9)
AFPCNLZ(n =79) 51(64.6) 28(35.4) 4.1=1.7 32(40.5) 47(59.5) 992.3+316.1 17(21.5)
ihPIZ A8 0.18 1.35" 0.01 0.02" 0.23
P 0.674 0.179 0.928 0.987 0.634
- G RS (%) BRUK 11(%)

FEEL idivd JIEN BERREL Al I LE H H
SPCNLZH (n = 81) 60(74.1)  4(4.9) 12(14.8) 1(1.2)  4(49) 13(16.1) 47(58.0) 13(16.1)  8(9.8)
AFPCNL#H (n =179) 61(772)  5(6.3) 8(10.1) 3(3.8)  2(23) 10(12.7) 46(58.2) 18(22.8)  5(6.3)
ihA1Z A 241 3 326.0”
PiA 0.672 0.665

He ) hHE; 2) WZME,
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1.3 MigkR 143 A JEIRIAREMIE38.5C,
131 BEF RBP4 GBI SAERE (TR 15 FHitFEFAE
JAHE2 K, TR AS CT, NS AERRR) . 4l HEFH SPSS 26.0 G i 2= 8k M s . £ & IEA

BFRER, ST AR, FARME ., ZMEHEMA TGRSR = fl%E (o s) Foom, 4L
HKOREAEBLRTE . REE (338.5°C) AN LW HRRAISTREA oG s THERRIE (%) #R,
(FI8FIF20) flifH#, ML FE A TR = RETImZ A HESR ) PR 5L Fisher MTIHER I . ZEH PR
BB HIKE-AR 5 24 h 2T E A K H#, K Mann-Whitney UK %, P<0.05 254
132 KB %% M Clavien-Dindo SM R 55,  Gi#EL.

[ SOFRAE AR IR R NG, TR 2iia > mm

FES AL AFREALFE (. kit SR U AN -

4y (ol THOFREFREAYTH, 8. Wil 21 @oMERSRESR

RVESMEPUE RS (1 HAVFibRoN) s % SRR BAT LG, B R A B B AR
FHBAET BT A . WESHUIR A AIRYT, ABTOPIL e i Bk Besh, RAMERISE IR, (f
GO RN EEAGTATHIAEZER BTG SIVE ML VL e RS B EE B (LS8R R 25 L2 8 T e
IFRAESE S e, WAEICU NS, HhVaZOoh 8 5 (AR RS E X (P>0.05). HoEiRass
o HOIRER AT (A0 SREETE ), VDEOY  GEpes e g S S RIER L L AR

ZavEUIRERERT; VHOFRIE N BT, REJI T, ZSBA G EE L (P<0.05) . K5k
1.4 HXEX PRI LSRR R, B P 4 5 T LA b ¢ 3]

L4l AR A R > 4 mm BEREARE R . o RHRAT B SR AR R L T A I D B ) e i R A1 A
PIAATRE RIS, DA, WLAS—ZR Bl — 2 ST BT ARSI AT 1 m AL R R A S L
142 F AR E RIS BRI By, ELACHERR PR A B S A i BE 0 O0 T A B e
A B 58 R e — U B T AR ] Bio W2,

F2 MEBERERRMEER SRR A EIMERI LS 51(%)

Table 2 Comparison of in vitro models of the observation sites between the flexible cystoscope
and flexible ureteroscope n (%)

4151 B e/ P 1% - b =
PR e (n = 20) 20(100.0) 19(95.0) 20(100.0) 19(95.0)
BB (n = 20) 19(95.0) 13(65.0) 18(90.0) 12(60.0)
PIE 0.894 0.042 0.572 0.014

. R Fisher BRI HESRH:

2.2 MWABEBEFARHIEIRILE SPCNL 2y L% 4 3.7% (3/81), AFPCNL 2H % Ifi %
AFPCNLZH TR B T SPCNL4L, 45iaiEs%E  H0.0% (0/79), ZRIGit»E X (P>005), M

T SPCNLA, 281 ' 2238 3 {fi R AIK T SPCNL 4L, HEHE 19, TRENMPFFRIERERILE, 258

ST RFRMMFSPCNLA, Z2RPHGIT¥E X ERIHPFEX (P>005), WiEk4.

(P<0.05). PRALEFE IRMIAR . MaEA FBE 24 TH5ESH

w ARG ERBER R, 2585 FE X RSSO0, E— T b, K
(P>0.05), W3, T NEIH (AT E<5) A2 (5a0%
2.3 WMHBEHLZEILR B=5), 24, S5SPCNLAAM I, AFPCNL A

WO 2R B R & VAV 9™ 3 R E SERTERRE R (70.2% M146.9%), 207 5 ZMiE %
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HAK (12.8% M132.7%), s FARFEL (17.0%

38.8%) , F AW} [0) T &,

ZRYA G EE XL

(P<0.05). %141, AFPCNL4LMISPCNL & F54%
s, Z2RYESHIFEL (P>0.05) . WLES.

*3 MABREBEFAHIERILER
Table 3 Comparison of perioperative indicators between the two groups

R FoARRE SEEEEERR 61(%)

5B B1(%)

MEEHT  HHTFARE  ARJE{ER

e 2 Bil(%) min P L4 F18 F 20 [t/ (/L) 151 (%) s i)/l
SPCNL4{(n =81) 42(51.9) 83.9+£9.0 62(76.5) 19(23.5) 65(80.2) 16(19.8) 1.7+0.4 26(32.1) 5.5+1.4
AFPCNLAH(n=79) 56(70.9) 77.5£2.9 72(91.1) 7(8.9) 68(86.1) 11(13.9) 1.6+0.4 12(15.2) 5.3+1.2
X/t 4.31 2.24° 5.21 0.97 1.58 6.32 0.37
PAE 0.021 0.027 0.022 0.439 0.116 0.012 0.712
TE: 7.
x4 PMABEEFARBHRERERLRER (%)
Table 4 Comparison of perioperative complication rates between the two groups n (%)

205 I % 4% &

SPCNLZ(n = 81) 76(93.8) 4(4.9) 1(1.2)
AFPCNL#(n =79) 78(98.7) 0(0.0) 0(0.0)

PH 0.119 0.120 0.999

. R Fisher MfiPIMER L

®5 ISAHABEFAREIEIRLE

Table 5 Comparison of perioperative indicators in subgroups

- RIS N 55 LRGEHR 61(%) SWFARR  ARIFHEBEH
1(%) = A5l(%) Fi8 F 20 1#1(%) []/dl
#5141
SPCNL# (n =32) 19(59.4) 72.245.1 3(9.4) 26(81.2) 6(18.8) 7(21.9) 59412
AFPCNL 4 (n =32) 23(71.9) 69.9+8.1 1(3.1) 28(87.5) 4(12.5) 4(12.5) 5.340.9
X/i1E 0.62 1.36" 0.12 0.44 2.26"
PIH 0.430 0.345 0.613% 0.731 0.509 0.099
24
SPCNL41(n = 49) 23(46.9) 90.3+7.0 16(32.7) 39(79.6) 10(20.4) 19(38.8) 5.120.7
AFPCNLZH (n = 47) 33(70.2) 83.142.9 6(12.8) 40(85.1) 7(14.9) 8(17.0) 5.4+1.1
X 4.56 2.10" 4.32 0.49 4.62 0.23"
PiH 0.035 0.039 0.038 0.660 0.032 0.134

e 1) AHE; 2) R Fisher B UIREL

3 itig
3.1 EBREEEAYIGKE
3.1.1 SPCNL

A3 I L,

FrELik

¥ PCNL fE

N> 2 em MBI B E A I —La6I7 ik, ETAR
BORMETF SHERIEA WAL, Hih TR RS RGE
&5, M SPCNLIATT REMIE B 4541 IR TP AL,

PIARNEM, sy
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T 2R . LARGE S5 F5E I, 39.0% RS
KH SPCNLIAIT EMIE B a6, T BT Ik FAR.
X ARG TR A . BRI 2 FH R R A N
WANG %I HUANG 5 9T R BT, fofi %0 o1 3 1
BIT, B RAERER, MEYReA i, H
ST BRI ARG N

3.1.2  ECIRS SCOFFONE 25" 2008 4 1 Jo it iE
T ECIRS. Bfi# —UCH R PR A B AR A 2 1 5 1
A, 5SPCNLAHI, ECIRSHISE AR, LR
KPR, HE BT ES AN EETRZ —
HAMAMOTO “5"PEAS TR 3 R A7 T ECIRS {67 JEE
B AT, RSN HZeA%, HAS
BN 28 Bz ZE RO . ZHAO 259 Ak B Galdakao—
Valdivia {&fi F, ECIRS 5 PCNL [ & Fide 41k,
iR . ECIRS 4454175 bR %8 2 & T PCNL 41,
HFARMKE LRI W HECIRSTHT, A4 = A
P S TE IR, I R B A SR A T 0 s Ik e
PR EE, DRI RBARER . XFFARI,
PEARCET R, MR, MREFREIE M SR,
T a5 AR O LA R A B PR A, 3N TR
SRR A DR R o Ak, AT SRS
SLERRET, AR PRE RS M 2, LRI
PATE RIRE ST, TR . R 55K
PEBEESGEAR LG, RS PR B v e e BE AR, (HLIE
MR, LAAEA] A A A R i IR e, 32
BIASE A = . Sy P iAo A R . B,
B — R E R R 55, AT AR AR AE SO XU
A A, fiff AFPCNL CH AT R

3.1.3  AFPCNL % 4 PCNL Wi % 45 & ff FI 3R
. HERPES RS B RA AL, ARl T4 bR
B A F PCNL, 30/ BRI 5 (67 A8 1k, ik S i
frmRRE AR AZ e, TR ORI . ASBF Y R B
FARSEAGIREE R G850 03 B0E A K. G5t
B>5 ML B 45 A, SPCNL 41 75 2 £ 38 1 A4 3
PCNL [T REMETE K, S5 AR EAR, AT RV,
AFPCNL A $& m 45 A G BR 32, /b 248 B 2 o) 3 1 4
., HPARME T, AFPCNL A I ] %5 5 1 J
R SR EEER R AR ERAEES TR,
AN, e EE TR, W RE
S BRSNS B i EERFUE T B & REMTE N,

FRAR T AR EF VT, 3500 TP ST B B A Y
B, MW ER T FAREHE, H o TS GEHBUSL 45
A B ASASAS 3G i SPCNL ZH A J5i i DR 45 5 122 sl d %
AFPCNL & BEIH D43 TR T 28, JUHIERT T45 A
SRR = SR . AR, 45A 0 35 iR
HoRH AFPCNLIGYT 5, Z5ATERFEE S, KK F
T A AR IR TR R, TR A A, 22
SWHE G E X (P<0.05) . P2 7E 20 A8
b I T SR RN AR S5 A I s 1) 45 5 T R HEA T 04 e
B, AL
32 EFmEWN

AR AR e CT =4 ol 75 i %
WAL 25 B S G 1) Mo 5 0 e o, Ak
PERIRE GERE R 2k HAn T oo IGIRERAET, B4
K mIEHFANEESG RS G, HikkIrm, BHE
W 1) Do a2 s8m R SR R, IS
25 HERE, MERATE AT R, 2) R EE
has— N RN sEA, MaelyrEsh; 3) %
FRICRMETE, 4ERFOLERIEMT; 4) P dy, wlidEy
e BRI IR R I f B, RS IR R IR
T TR R A PR A B T Ak S S A RS R
HWATIRYTY, WPl R as A i, — Uk R A L
Hr A B N AR, T LA B R A FYA YT I
PRAE IR SR BN G5 4 o S T2 3 16 -1 7
NS AU, WTERMERIRE ST, itk
WO AR, SRS A R R R, et
BREE T, ISR, XF— L BI0 T AR Ik,
AP EE OISR, i TR, BRI A e R
BEREBIEEE, W FR SRR T R (s AR, R
TRSE BT 2L, $e e FARE AR 2k, b, #EfT
A5 P PR A A, o] DR R B AR R e,
TRARJEIRGL RS o BRI, ATl PR R PR A
Bk A AL PR RS TR B 4 A . ARBTE T, 4LAR
HEEE A YINEEE (RRRES B RES), (i
AHIE (SPCNL#H74.1%, AFPCNL#772%), 2%
Gt 2 L (P=0.672) . S 4G IR 45 4 5 B 4 i
PR MERE AT AR, (R AL R 4 o0 A E A
BAR M, RXTBFTR A Sl R r o PRIR S A
AR, HPALGIECIR D, R HT .
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FEUIEGE, . d5A R A% BIneA LRI &
SE (A, & A T RE AN 4255 ) , AFPCNL it
PRIt TR t—20 i prBE R R I B U A 5T

AR UE . fef, ARWRZE it T A P PR A B 2

AJRESS MM AMEI B AR I ARG, AR &K BT
B8 B RSB

Zr Lrik, AFPCNLIRYTREMIE B4 Ade. A
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