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HWE. BY SRS AR e RIS MEBE 2 X B4R e K (mPCNL) &J7 L RB4E BH
Ve JRIT A e ok, J7iE BAF2020 49 A —2023 49 Al o LA B B E 3006, KRB RALECE X
Ko AxRIa, AR 2AFIKEE, 1006, B 1IARAMREREERAH L RGT, R 24
KA mPCNL &7, BALLR AR E R4 A 8 RIS mPCNL &7 . WA EL R F RYMHBIF, ©
FHERBAFARFE, BRREIFFRELAE, ER BOAZEFLRENRSTHRIAFSR24E, FX
a1 B 2K T AT 1 A Aexf PR 240, AEFTRT AP B4R T AT 1 A Aexf 24, faxt B 1R T RAZRHEL S T
BEAMAT IR 2, EFH AL FEL (P<0.05), 3HEERE 1 hHEFAEF o (TNF-a) KFHAZ
BTRI, RE 124024 h INF-aRFHBEKTRE1h, ZFHALTFEL (P<0.05), 3AEFERE1
Fr12 hE45 %R (PCT) KPR ZH TR, RE24h PCTAFHRAKT ARG 12h, 2HEHTFRITFRXS
1h, ZFAFLHITFEL (P<0.05), 3WEFRE 1, 125224 h ARAIIFES , (VAS) 5 HRREIK,
TR0 BAK TR At B2, 2R AT FZEL (P<0.05), 3MEFFRELL AT E, £
FRGIHFEL (P>0.05), 48 WEATRBERBLE REASMPCNLE T ERBEL, BohhES,
ARG WA, BRIGIIFLER A F,

EHEIR . L RKREG  MRE R AR LR aEE 2 R B4R A K (mPCNL)
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Analysis of the efficacy and safety of ureteroscopic holmium laser
lithotripsy combined with microchannel percutaneous
nephrolithotomy in treating upper urinary tract calculus

Jing Liwei, Gu Xin, Wang Andi, Zhang Baoling
(Department of Urology, Cangzhou Hospital of Integrated Traditional Chinese Medicine and Western
Medicine, Cangzhou, Hebei 061000, China)

Abstract: Objective To evaluate the efficacy and safety of combining ureteroscopic holmium laser
lithotripsy with microchannel percutaneous nephrolithotomy (mPCNL) in the treatment of upper urinary tract
calculus. Methods From September 2020 to September 2023, 300 patients diagnosed with upper urinary tract
calculus were randomly divided into control group 1, control group 2, and the combined group by random number
table method, 100 patients in each. Control group 1 received treatment via ureteroscopic holmium laser lithotripsy,
control group 2 underwent mPCNL, while the combined group was treated with a combination of ureteroscopic

holmium laser lithotripsy and mPCNL. The perioperative indicators, serum inflammatory factor levels, pain scores,
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and incidence of complications were compared among the three groups. Results The stone clearance rate of the
combined group was higher than that of control group 1 and control group 2, the surgical time was longer than that
of control group 1 and control group 2, and the hospitalization time was shorter than that of control group 1 and
control group 2, but the intraoperative bleeding volume of control group 1 was less than that of combined group and
control group 2, the differences were statistically significant (P < 0.05). Compared with before surgery, the levels of
tumor necrosis factor-a (TNF-a) in three groups was increased 1 h after surgery; Compared with 1 h after surgery,
the levels of TNF-a in three groups were decreased at 12 and 24 h after surgery, the differences were statistically
significant (P < 0.05). The procalcitonin (PCT) levels of the three groups at 1 and 12 h after the operation were
significantly higher than those before the operation. The PCT level at 24 h after the operation was significantly lower
than that at 12 h after the operation, but significantly higher than that before the operation and 1 h after the operation
in three groups, the differences were statistically significant (P < 0.05). At 1, 12, and 24 h after surgery, the visual
analogue scale (VAS) scores of the three groups decreased sequentially, and the control group 1 was lower than that
of combined group and control group 1, the difference was statistically significant (P < 0.05). The total incidence of
complications was no statistically obviously different among the three groups (P >0.05). Conclusion The
ureteroscopic holmium laser lithotripsy combined with mPCNL for upper urinary tract calculus has a high stone
clearance rate, fast postoperative recovery, and does not increase the incidence of complications.

Keywords: upper urinary tract calculus; ureteroscopic holmium laser lithotripsy; microchannel percutaneous

nephrolithotomy (mPCNL)
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Table 1 Comparison of baseline information among the three groups

251 P (T 1) 1451 AR Rkl
e Bsia  AESA ZEERZ RGN AERZ LY
KA (n = 100) 53/47 47.63+4.62 27 33 19 21
IR 14 (n =100) 57/43 47.90+4.54 31 27 20 22
XFHE 22 (n = 100) 60/40 47.49+4.27 29 36 18 17
Fi i 1.01 0.22° 2.39
P 0.605 0.805 0.495
TE: T FE.

12 Fik 15, A Dh I A R RMAE , P OIS R 7
120 sm1a RIVMIREREAEROEAORG BRI, DISCEWR, MRS R — A

I7 o AT JE B RUBCE F S BT AE, DL R A 1Y
sk ATRSRRIE, BUPEMEAA AL, SERUTE TR
WG, JE NmREME, RESLEHR
F SR, 7000 PR A b i 0 ) B AR 4 AR T 5
BB, FIEESZEAT 12HIREY KA, B
DY AN, BEE B OAF S LA U R A, TRl
SETLK R, AR R S T U S PRS- BRI
A NERARDL , I HEE AL G A TN . FR B2

Ja, Wb ez, ZmEIRERENBRERSA
200 pm [EEBOEGET, HEBERE N02~03], MR
100 Hz, SRR “@ir” Jra, BAREs Ok
A1 A2 mm WKL, GARAERE AR, R A
POKFL A ENTE, B AASEEEE R TN, Kk
B AT 35 DK, DA DR BT A 25 0 S
PR B, (UREHED 1 22, BJn, fuhd”
TKEE, TR E AT BRI A . T
#HE TFHWJ A (infundilbulopelvic angle, TPA)
SURAN R == oy a3 A I S X 1N B P i N
ARG 4T U RHEA 25 FRG HEA, SR dE A
Rl e

P8 22 R mPCNLIAYTF . KT,
BEWUDEMEA L, SERIMEHER (51 A8 IR A
BERRFR/KIEVEIRIE) THHES, BTN, i
HERE AR, W F 5 HIRE FET TR E A
A RS, HZRBNAE di A PRSI S
AR AR, 0 R Y RSN BUK Y 45

1.2.2

. A5, EBREN T, M 17.5 G B ZERE G
113 12 B BB RS 42 38 IR DI 28 0 28 H AR
& GEFEREEE R . fEd s 25 E A
vz, BERHEEE, T AR IR A
., SRz S kg RgREF 14 0%, RE,
ALY BB, A RTERBAE SR, e
Misif . WSS A BRI S, WSz, IRk vk
WE ST, WY BT A BERE B 4 A 200 pm (9K
A, WEIER02~03T, FKHiE K 100 Hz,
WA e R, OB R RIS AR, IR R
U SR 20 VAT L A, R B B S A
FARERR N, WFEREEF 1275 RE 48 h,

123 B4 RHMIREREEROCH AR E
mPCNL{GYT o ARETPIE, HUE F 5008 LAY ki
PRAE o AT B REE, BEBUDEMEA AL, 7E BB E L
T, 175 GEZERIEF S 11 S 12 BRI . MRS
2R3 JH IR XS EE I 2 HAR 25 Gl R h s
4), HaFREEASL, JFRUEE . B
FARITVIE S RFFREZ , W 2288 Tk o fil A2
EF 141048, RIGLRERM ST T . 7EHIR
B TR F SR AT I T AR A 00 g PR
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HWOEELr, WHEIMFEN02~03], HHK100 Hz, K
M BmE” hiesia. HEad e agim A
BRENTR, BTN BEZ #E B IE, KA. B L
=AT D, RIS AT, HRdEaZE
RN W R R ER B A A S, O R A
BE, FHEATZ, WMEBREREY IKE, T
HERR ML BCE S PR A A A, T Bt . A e
W, WIJCHE RS A A IR I,
MFTEEEF12FRESh. RIGHETFRE, FAR
FEML

1.3 WEIEIR

131 BF KB 4as @R PHIME, FARM
], AR BERSRUSS AV RR A i = R REM
£8PV BE x e v S A B AR I 20 2 P vk B
K JH B EL CT WEAS Aok B, # JO5k B8 45 40 sl 4

PR EAR <3 mm, HEE R H ARG RAER, W
AR E S AT

132 wiF KEETFT FARAT. RE1h R
12 hFIR ST 24 h, HlIBCEEFIKIO 3 mL, SR FHEER A
£ W BFE 4 B, R D I 3 R S 2R R (procalcitonin,
PCT) Al K HE H F « (tumor necrosis factor—a,
TNF-o) KF, &k A i AR A R
N

133 &R A28 SR B PE3 1 (visual
analogue scale, VAS) PF4;, PAGEHE ARG 1. 125
24 h PR E . B0~ 1047, 080, &M
EREL

134 JFAE AdE: BRI RJEH. BRI
VS i it A

1.4 SitEFHE

TEH SPSS 27.0 Gt 2#3 f r Br die . FF & IEAS
ST RTHE GO IR = brfE 2 (v xs) FoR, 24
[ ELES, SRR ER T 225001, 20 e, R
FHEZ T 225001, PIMILLER, 17 LSD—e3k 46 ;
AT R LA (%) Fox, WRRHAXYKER.
P<0.05 HZEFAGIEE XL

2 R

2.1 SHEBEEFARIIEIRILE

HR A A5 AT R ]l oy TR B L R IR 2.4
TR A B B T B 1 LR IR 2 41, A Be st i) B
S T HE LA B 2 40, AEDGEHE 1 2R Hp
W /D FECA MR 24, ZRMA5ITHEX
(P<0.05). W2,
2.2 3HABEMBFRAEREFKELLE

3HHBHE ARG 1 h TNF-o K 85 TARAT, A
J5 12124 h INF-a K- FI AR T ARG L h, 2253464
Gt B (P<0.05); 34HHBE ARG 112 h PCT
AR 5 TR, AJS 24 h PCT K AR T ARG
12h, HHESTARIAARE L, ZREH5I¥
EX (P<0.05), W3,
2.3 3ZHEE VASIESILE

ARJG 1, 12H124 h, 34 EEH VASTEERIK %
fiX, HXTRR1TAW BALTECG AT 24, 251
BT EL (P<0.05), LE4,
24 BHBEHRERERILER

WG HHIF RORE B R A 17.00%, X IR 120
18.00%, XFHE22H K 15.00%, 3 2H 3 IF K AE MR A
FE, ZHIGIFEX (P>0.05), WLES.

*2 BHEBEBFAREIERER
Table 2 Comparison of perioperative indicators among the three groups

257 ZEATERRE (%) AR A Il /mL TS ] /min BB IHE]/d
BE44H (n = 100) 95(95.00)"? 75.92+5.64" 54.23+3.92"% 6.33+1.12"2
X TE 126 (n = 100) 84(84.00) 60.57+6.12 50.92+3.56 8.86+1.24
X B 22 (n = 100) 86(86.00) 77.92+6.59" 50.69+3.75 8.95+1.19
FIY {8 6.66" 239.88" 27.96" 157.71%
Pl 0.036 0.000 0.000 0.000

W 1) S5XFR 1A, 29A5HTFEN (P<0.05); 2) SXR2H I, 2352 (P<0.05); 3) N {H; 4) N FHE.
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*3 SHEBHEMBREFETFAKELE (ng/mL,x=xs)
Table 3 Comparison of serum inflammatory factor levels among the three groups (ng/mL,x + s)

TNF-a PCT
AR RJF1h RJF12h RJF24h A ARJG1h RIF12h ARJ5 24 h

A (n = 100) 1.26£0.28  3.7320.54"  1.24+029” 1254025  0.08+0.02  0.11+0.03"  0.51+0.12"”  0.32+0.08">%

b

SE14H(n=100)  125+0.30  3.70:0.51"”  1.26+0.34”  1.26+0.28”  0.08+0.01  0.10£0.04"”  0.53+0.18"%  0.30+0.09">*
XIE24H(n=100)  1.27+029  3.64x043"  1.28+0.317  1.27+0.26°  0.08£0.02  0.11x0.03”  0.52+0.16"%  0.30£0.107>*
FAH 0.12 0.86 0.41 0.14 0.00 2.94 0.41 1.63
P 0.888 0.426 0.667 0.866 1.000 0.054 0.661 0.197

W 1) SRATHE, Z2RAE45HFEY (P<0.05); 2) SR 1hILE, Z2RESH¥EL (P<0.05); 3) SR 120K, #57
B (P<0.05); TNF-a: ZZHEW F=0.72, P=0.636; HEZN F=0.02, P=0.980; HfEZN F=3558.70, P=0.000; PCT:
ZHN F=1.02, P=0.410; AEIZON F=0.10, P=0.906; [EZN F=1488.27, P=0.000,

F4 SHEBEVASTHESLLE (4, xxs)
Table 4 Comparison of VAS score among the three groups (points, x+s)

2H 5 AJF1h ARJF12 h ARJF24h
44 (n = 100) 4.93+0.70" 3.57+0.66"% 2.47+0.43V9%
IR 14 (n = 100) 4.16+0.62 3.060.52" 2.17£0.44%
X225 (n = 100) 4.88+0.67" 3.52+0.63"% 2.45+0.49"9%
F1H 42.08 21.50 13.64
Pl 0.000 0.000 0.000

H: 1) SRF1IhHE, Z2RAGIFEX (P<0.05); 2) 5KF12h bR, Z2RAEGH¥EXL (P<0.05); 3) SXFE 1404,
ERHGIHEE N (P<0.05); ZZHAN F=5.16, P=0.000; Z[EIZN F=76.24, P=0.000; HBFEIZN F=1170.69, P=0.000..

x5 BHBEHRERERILE
Table 5 Comparison of the incidence of complications among the three groups

41541 L) AJ5 i ifi/ 5] B SRR A1) R SRR ) BEAR (%)
kA4 (n = 100) 6 5 2 3 1 17(17.00)

IR 14 (n =100) 4 7 1 4 2 18(18.00)

X 226 (n = 100) 3 4 4 3 1 15(15.00)

X1a 0.34

P 0.845

3 itig LR MR BEA MBI AR B RBUR I, FIRERSS

ARRGRITA T2k,

3.1 PCNLi&T LRGSR MBR i N :
32 WRERREHAEEAREKS mMPCNLIGST L

eSSy ST A o .
W ST A M R Rk, AR T AR
PRSI, PONLESERITIGR, Ml F A 021 A TRR S KRBT, el
R M R R R, g PROREIR L R HRE BT RORRE AT &
PRESEIEAMAEER, B R B A, mPCONL AR HUA WO B o T IR i R
FARMIMIER PG H ORI, BIERIAL KPR, FORSRARRS SO 5025 i A )
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B, H R A ek 2700, S FAREAER
HETHOR A RIGPE R ERE , IEREUSAE R 25
TR RS, (EAE A B IPA B R 1 B T 245 4
BRI A T FEZ R, S EOEBRSCRERAS; i
W SRR AR B 4 A, RS TR R S A
R PBME LA S P ZE AT, RAEROCHE TR
AhEE, I RS, RRZIWERRAR B AR, B
TARIGE AR, & T AR, ARF5TE
454 mPCNL 58 RS IR O A HoAR,, # T
—FP R XL A 7, 20T R TR K
71, BIT AR BRES A, BRI B FARER,
AR TEEARRERR, SRR AL
322 ARFRAfE 4L APPSR, BREHATFA
A, (RIS I, TR R R A s
BEBOCHE AT ARBES mPCNL BARIER T FARM ], (H
i P R R B e B AN A TR, A0/, AR5
WA, MK T A BERT ]

323 HERBREARhE G5 ERLKS KRFRE
WoR, ARJG1. 12824 h, X140 VAS TE4 B AR
FECGHMXT 224, HARP B MmERLD, XEH:
i PRAE BICRAE O R A AR BE B B3N, AR R
SRR SR HIE R WRE R A AR R A
SRAMIEIE A B IR, A>T B BE . Rz
Jk . WUPRRLMAS 4507, D8 TR, AN TR
SR (IR W NS ST

324 HEAUIR T A SR B A PCT 2 S5
FKRIFREY, AT TR, s 3G
PR A R AR A R s, 320 PCT K
ARG TR Wik i, X RPN &
JEVETE, WTRESSEERWIENTE, WG & RN
RAE, 1 PCT KT ARG 24 WA TR, XAl hESE
Bl T e REATIRYIT o TNF-a 5L R AE
JOL L BRgE SR RN I B s 2 DD AR S, AR SR
SHEH TNF-a K FAERSG 1 h TR THE, RJF 128
24 WG T h AR IR, XKWL 3FMAYT I &R R
BT HUARIERGE, 774 T R

325  RIgmIFAIEH L AEFE AFRALER, 3
PEHEARFI ISR AR E 25, XRW:
PRA& G EE TOCHE A AR B A mPCNL IR 38 Jin It & e
EHER, TR

3.3 AWMEMFRIE
ARIFTENAIFEAR RN, BRNARGE K&
R, JGEH IR KA RIS, JFHATE L5855,
IR A ST M Z B 28 B RS 745
gi LTk, HORE RKEEROLR A RIS
mPCNLIGY7 LIRSS A1, SaTEMRRm, RFkE
P, BASEINA G H B AE 1) KA
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