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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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Table 1 Comparison of general data between the two groups
TR (%) T I J LA PR Nif)

4151 oy — BMI/(kg/n?) ;ﬁif ﬁiﬁ L%zfﬁi ;ﬁfiﬁ?’
SPCNL41(n = 81) 55389  52(64.2) 29(35.8)  26.6+3.6 34(42.0) 12(14.8) 7(8.6) 6.5+1.8
AFPCNL4 (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
17 1E 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 Emg}lﬂﬁﬂ W%;mu L547 SR fem iiﬁiﬁ th\ %577 CT{H/HU m?ﬁ Fgf{im
SPCNL#H (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)
AFPCNL4{(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)
NGVAIL 0.18 1.35" 0.01 0.02" 0.23
P 0.674 0.179 0.928 0.987 0.634
_ S RS (%) BRUK 11(%)

L IR IR R LR Al 7t LE H H
SPCNLZH (n = 81) 60(74.1)  4(4.9) 12(14.8) 1(12)  4(49) 13(16.1) 47(58.0) 13(16.1)  8(9.8)
AFPCNL#H (n =79) 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)
ihC1Z A 2.41 3 326.0”
PiA 0.672 0.665

H: 1) hHE; 2) HZME,
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1.3 MigkR 143 A JRIRIAREIE38.5C,
131 BEFABPiqa GIF: SAERE (TR 15 FHitFEFRE
JASE2 K, TR AS CT, NS ATERRR) . Il HEH SPSS 26.0 G i =8k M Bds . f7 & IEA

BEATHR . T ARE, TR, SEEHEER  AOTRORE « 452 (cxs) R, 410
#OREAEBRE . KE (238.5°C) R 1H  WERMMSIEA % RG] (%) FR,
(F18FIF20) fli 1%, ML E M N = RATMLT 418 SR AR a Fisher B UIER D . SF900081
T HIKFE-AR G 24 h 2T E A K H#, K Mann-Whitney UK %, P<0.05 254
132 ARG H %% MBI Clavien-Dindo SR RS,  HilH¥EX.

[ YOt RIE R ARSI R R I , T2 nA > mm

PO AR TR (e 1kt R B O RN -

a8) s T90FRIEFEHRY TH, 4% Ml 21 (AsMERstgsEs

FGSMERIYUE R (T RAVFRZIERIN) s M2 SRR BT LG, B R A B B AR
FHBAET BT A . WESHUIH A AIRYT, ABTOPIL s i Bk, Besh, RAMERISE IR, (f
PIFEAE FEAGTAT IR IR MG SIPE 0 VI gt RS B0 B 1 1 30 T 25 LU 015 v T
IFRAESE S e, WAEICU NS, HohVaZOohs 55 (AR LG E X (P>0.05). HoEiRes
E R (0. WEENAR ), VIO St S mEn g . T g%

ZavEUIRERERT s VYOFAIE N BT, REJI T, ZSIA G EE L (P<0.05) . A5k
1.4 HXEX FRARIEE SRR R, B P 5 T LAl b %56 3]

LAl AR A RO > 4 mm BUBREARE R . T RHRAT B AR AU R, T M I D B ) S vk BRI A
PIAATRE RIS, DA, WA —ZR B — 2 ST BT ARSI AT B s AR SR A S L
142 F AR RIS BRI By, HLECHERR PR A B S A i B 000 T A B e
A B 58 R e — U B T AR I] Bio W2,

F2 MEBERERRMEER SR MR A EIMERILLE  51(%)

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

4151 (Sl e/ P 1e% a5 b =
AR5 (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)
P{E 0.894 0.042 0.572 0.014

. R Fisher BT HESRM:

2.2 MWABEBFARHIEIRILE SPCNL 2 1L %24 3.7% (3/81), AFPCNL 2H % Ifi %
AFPCNLZH TR E) 5 T SPCNL4L, 45iaiEs%E  H0.0% (0/79), ZRIGit»E X (P>005), M

T SPCNLAL, 281 ' 2238 38 i R AIL T SPCNL 4L, HEHE 19, TREMPFFRIELREFRILE, 258

SWFRFRMMFSPCNLA, Z2RHAGIT¥EX EHIPFEX (P>005), WiEk4.

(P<0.05). PRALEFE IR, MaEA FBE 24 T5ESHR

w MR G HERBER R, 2585 FE X WYL S8, E— T b, K
(P>0.05), W3, T NEIH (a0 E<5) A4 (5a0%
2.3 WMHBEHLZELR B=5), HF24H, S5SPCNLAA I, AFPCNL Y

WO 2 R B R R VAV 9™ 3 R E SERTERRE R (70.2% M146.9%), 207 & ZMiE %

+ 30 -«
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AL (12.8% f132.7%), s IAFAREEL (17.0% (P<0.05). %1410, AFPCNL4LMISPCNL & F54%
38.8%), FARBEEN, 2RHUELRITHEX i, ZRWIGIFE Y (P>0.05) . WLES,

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

LA FoARME SEFEEMHR GI(%)  BUNIERR 6% mama T METEARR REER

41 = BB i v e — Foo MR Bl

SPCNL 4 (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

AFPCNL#H(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

Y/ 4.31 2.247 5.21 0.97 1.587 6.32 0.37°

PIH 0.021 0.027 0.022 0.439 0.116 0.012 0.712
TE: 7R,

*4 MABRERFABMHAREREZRRE 61(%)

Table 4 Comparison of perioperative complication rates between the two groups n (%)

251 I |74 M2
SPCNL 4 (n = 81) 76(93.8) 4(4.9) 1(1.2)
AFPCNL#(n =79) 78(98.7) 0(0.0) 0(0.0)
P{E 0.119 0.120 0.999

. R Fisher MfiPIMER L

x5 IHEEFAREIEIRILE
Table 5 Comparison of perioperative indicators in subgroups

- WOHIRE i, SRS 6 LR Bl(%) MFAE AR
1(%) (%) Fi18 F 20 #1(%) [i]/cl
g4l
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/ 0.62 1.36" 0.12 0.44 2.26"
PIE 0.430 0.345 0.613% 0.731 0.509 0.099
524
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
AFPCNL#H (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" 432 0.49 4.62 0.23"
PiH 0.035 0.039 0.038 0.660 0.032 0.134

W 1) AHE; 2) SR Fisher B PIREL

3 it > 2 em LA W 4671 10— B0y i RAEFA
ORI B AL AT (L T A2 R
1 BRI EERRIRIET IR A5, MR SPONLIAST R FF 45 1 03 P

300 SPCNL A7 SCHK™ & C, 4 PONL AF  IEARAEM. NIREEaigERE, 7rilmRs ki

e 40 -
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T 2R . LARGE S5 F5E I, 39.0% Ay B4
K H SPCNLIAIT EMIE B a6, T Bt kTR,
X ARG TR . BRI 2% FH R R A N e
WANG I HUANG 5 IS0 R BT, foff FH %0 2 3 1
BIT, BIFERAERE, MEYReA i, H
ST BRI ARG N

3.1.2  ECIRS SCOFFONE 25" 2008 4 1 Jo it iE
T ECIRS. BfiA — UM PR A B AR A 2 1 5
A, 5SPCNLAHI, ECIRSHISE AR, LR
KPR, HE BT ES AN EE T RZ —
HAMAMOTO “5"PEAS TR 3 R 57 T ECIRS {67 i
B ARTR, RSN HZeA%, HAS
BN 28 Bz ZE RO . ZHAO 2529 4k B Galdakao—
Valdivia {&f; F, ECIRS 5 PCNL fAG & Fide 41k,
SRR . ECIRS 4454175 bR % 8 2 & T PCNL 41,
HFARMKE L REAN . NHECIRSHT, AHEm M
P S TE IR, I R B A SR A T s Ik e
WS, DR R AReE . XFFARITE,
PRARCET R, MR, MREFREIE M SR,
JOE a5 AR HOME LA R A BRI PR A, 3N TR
SRR BRI DR RS . Ak, AR SRS MY
SCERRET, BRI PRE B M B, LRI
PATE RIRE ST, TR . O 55K
PEBEEGEAR LG, RS PR A B v e e BE AR, {HLIE
MR, LAAEA] B A B IR e, 32
BIASE A & . Sy B A gEAE o v A PR . B,
B — R E R R 55, AT AR AR AE SRR XU
AU A, fiff AFPCNLSCH AT fE

3.1.3  AFPCNL % 4 PCNL W # 45 4 {f F 3%
. HERPES RS B RA AL, ARl T4 bR
BRI A M PCNL, 30/ RIS (67 A8 1k, ik fo i i
frmT R RERRAZ e, TR ORI . ASBTE R B
FARSEAGIREE R G850 03 B0E A K. Gt
=5 M TE B 45 A, SPCNL 41 75 %2 £ 38 1 A4 3
PCNL [T REPETE K, S5 ATHMR AR, ARV,
AFPCNL A $8 m 45 A G BR 38, /b 248 B 2 o) 3 i 4
., HPARME S %, AFPCNL A ] %5 5 1 J
R SR EEERR D AR ERAEEA G2,
AN EEE, e EE TR, M RE
SRS NS B i EERFUE T B & REMTEN,

FRAR T AR EF VT, 3500 T8RS EE ST B B Y
B, M IER T FAREE, H o TS GRHBUS &5
A B ASASASHE i SPCNL ZH A J5i i DR 45 5 422 sl R %
AFPCNL & BEIH D43 TR T 28, JUHIERT T45 A
SRR = SR . AR, 45A 0 35 iR
HoRH AFPCNLIGYT 5, Z5ATERFEE S, K&K F
T A AR IR S TR R, TR A A, 22
SWE G E L (P<0.05) . P2 AE 20 & 128
b I T SR R AR S5 A I A 1) 45 7 T R HEA T 0 4 e
B, AL
32 EFmEN

AR AR e CT =4 ol TS i
WAL F 2% B S A G 1) Mo 50 e i, kAR
PERIRE GERE R 2k HAr T 2. IGIRERAET, B4
K HEHF NGRS RS G, HikkIm, BHE
W 1) Do s8R SR R, IS
25 HERE, SERAEAT R, 2) R
- N RN ESsEE, ey, 3) %
FRICRMETE, 4ERFOLERIEMT; 4) Py, wlidEy
TS BRI IR R I f B, RS IR R IR
T TR R A PR A B T A S S RS R
HWATIRYTY, WPl B g A i, — Uk R A L
F A B AR, T LA B R A FYA Y T
PRAE IR SR BN 45 41 o O T 28 3 18 -1 7
NS AU, WTERMERERE S T, ek
WO AR, SRS A B R R, et
BREE T, IR, R — L 8I0FAR Ik,
AP EE OISR, i TR, BRI A e R
BERESIEEE, W TR AR T R (s A, R
TRSE BT 2L, 4 FARBAR 2k, b, #EfT
AT R PR A A, v MR AR e, %
TRARJE IR RS . BRI, ATl R R PR A
Bk A AL PR RS TR B 4 0 . ARBETE T, P4LAR
HEEEA YN (RRRES B RES), (i
AHIT (SPCNL#H74.1%, AFPCNL#772%), 2%
Gt 2L (P=0.672) . S ER 485 0 B 4 i
PR MERE AT AR, (R A R 4 1 0 o0 AT H A
FUART M, RXBFTR A s R r . PRIRSS A
AR, HPALGIECIR D, R .
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SE (A, & A T RE AN 4255 ) , AFPCNL it
TR et TR dt—20 i pBE R R I B DA 5T

AR UE . fef, ASHRZE it FH A P PR A B 2
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B8 B RSB

g LJrik, AFPCNLIRYTREMIE B4 adse. A

. 5SPCNLAHL, AFPCNL YL AR &,
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