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Application of a novel variable-mini-percutaneous nephrolithotomy
system for percutaneous nephrolithotomy*

Dan Shen', Da-qing Zhu®, Li-song Shan’, Yi Dong’, Zhong-xin Wang’, Peng-chao Wang’,
Yan-duo Lin*, Xue-song Gao', Tao-ping Shi’, Qi-ming Liu’, Xu Zhang'
(1.Department of Urology, the Third Medical Center of PLA General Hospital, Beijing 100853, China;
2.Department of Urology, Hainan Hospital of Chinese PLA General Hospital,
Sanya, Hainan 572013, China)

Abstract: Objective To assess the effectiveness, safety, feasibility and advantages of novel variable-mini-
percutaneous nephrolithotomy (VMP) in PCNL. Methods Clinical date of 64 patients with kidney stones who
received PCNL from January 2016 to February 2021 were retrospectively analyzed. The patients were divided into
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VMP group (n=236) and SP group (n =28). All procedures were performed under ultrasound guided puncture to
establish a F16 ~ F20 percutaneous renal access. Holmium laser was used with VMP system (VMP group) or
standard PCNL (SP group). The perioperative indexes and stone-free rate (SFR) were collected and compared
between the two groups. Results All the operations were performed successfully. The average irrigation time in
VMP group was significant shorter than that of SP group [(42.72 + 29.11) min vs (74.82 + 37.33) min, P = 0.000],
the SFR in VMP group was significant higher than that of SP group (94.4% vs 75.0%, P =0.035), the post-
operative 24 h hemoglobin (Hb) change in VMP group was 11.00 (5.00, 11.25) g/L, SP group was 3.00 (-3.75,
13.75) g/L, there was a significant statistically difference between the two groups (P = 0.005), and post-operative
hospitalization duration in VMP group significant shorter than that of SP group [(7.56 + 2.65) d vs (9.21 £ 3.26) d,
P =0.028]. There were no statistically differences in post-operative 24 h white blood cell (WBC) and serum
creatinine (SCr) between the two group (P> 0.05). Conclusion VMP can be feasibly, safely, and effectively

performed in PCNL, compared with conventional PCNL, it can significantly shorten intraoperative perfusion time
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and postoperative hospital stay, relieve postoperative pain and reduce the risk of infection.

Keywords: PCNL; lithotomy; nephrolithiasis; VMP; stone-free rate; infection
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Table 1 Comparison of general data between the two groups
PER A AR PR B BH P s /4]
215 a7k HifiK A /em
5 oL + =

VMP 4 (n =36) 48.06+10.87 25 11 6 30 3.00+1.44
SP#1(n=28) 48.39+12.58 16 12 3 25 3.32+1.72
thCE 0.12° 1.04 0.46 0.81°
Pla 0.909 0.431 0.720 0.421
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Fig.1 The reparation and application of novel VMP
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Fig.2 Mechanism of novel VMP

1.4 SitEHE W JE TSPy (74.82+37.33) min, 2ZSH41T

5 SPSS 21O AF X HR AL IR, TEZsy  FEC (P=0.000); VMPZISFR 2 94.4%, W1 &
IRV = b2 (res) Fok, gy T SPAIOTS.0%, 2RISR (P=0035);
BRI ¢ R AR A A BEE L 8 VMP AR JGAEBEEE (756 £2.65) d, B &EHF
(RAMEEO M (P, P 7, RHIAESERA SP ALY (921£326) d, 25 A G il E X

B (P=0.028); VMPZHAJG 24 hiIfil£I# 4 (hemoglobin,
SO RO R E E A (% S, I ‘ .
&:gﬁz 1+§i,\ﬂu1jﬂjzﬁ‘aﬁ$ ‘(‘Qjé\ﬁ HI L Hb) Z54kA 11.00 (5.00, 11.25) o/L, B & T SP
TXRE . P<0.05 hZESAGIFE L. G300 (<375, 13.75) g, % SRAT5IH22E X

o gm (P=0.005); PZLEHEAR)T 24 h (140 (white blood

cell, WBC) FIMLiEWLEF (serum creatinine, SCr) Lt

A BEHRN TR, TERFARTAE. &, 2RL%IHT¥EL (P=0.193f1P=0503), I
VMP AR -2 i Bl (42.72£29.11) min, 262, MBS T ARRTE AL # A ULK 3,

K2 WMABRERPHAREERILE

Table 2 Comparison of intraoperative and postoperative conditions between the two groups

21 51 S R ] /ming AJi 24 h WBC/(10°/1) ARJ5 24 h SCrZA24k/(umol/1.)
VMP 4 (n = 36) 42.72+29.11 4.55+3.66 -6.50(-11.50,5.75)
SP4H (n =28) 74.82+37.33 5.72+3.36 -1.50(-10.00,7.75)
Ul 3.87" 1.32" 451.00%

PAE 0.000 0.193 0.503

415 RJF 24 h Hb A5 1k/ (/L) ARJE AR ] /d SFR/%

VMP 4 (n = 36) 11.00(5.00,11.25) 7.56+2.65 94.4
SP#(n=28) 3.00(-3.75,13.75) 9.21+3.26 75.0

UhixMil 295.50% 225" 4.93%

PAE 0.005 0.028 0.035

E: 1) RMHE; 2) NUME; 3) RxE; ARSEBERE FAYKE BB RIS 24 h SCrAEb=AHT SCr-ARJ5F 24 h SCr; RJ7 24
h Hb 284k = AKRif Hh-ARJ5 24 h Hb

<« 10 -



VLUE, 2. HTRY IS T R R G 0 R TR 2 BB B AR P 1

Az B URTIMAR R CT R WA A S TR NZ RO, oRER1.20 em; B: il 1 R E AWK E CT/R 22 e N 25 4 %
A C: MBI2ARFNIBIRR CT W AT E RN E KA A, K EB 130 em; D: i 2 RJ5 2 A 5T Fon A4 B XK W W A5 E:
I 161 3 ARHTIL IR ZR CT R L2 B o e 35 B 4501, B KA 2.80 emy Fe Sl 3 ARG B A IR R CT/RZE RS R DA AR G:
B AARTTIBIR F CT W] W22 e ST S8 4500, R AR 2.40 em; He: 0 4 ARG 2 A I o 42 5 IXOR DL B S8 25 415

&3
Fig.3
3 itie
3.1 PCNLIgik

PCNLYER 24 b IREE S A0 (1367 h HAT A
Sfeg A FAE, HalW/h, vl B
WA, FIRYT AR AR, HAr, BN S
BRI, K PONLAE NS % FIRBRAS A 1 — 23R 9T
FE.

PCNL AR KIS — BRI A T A, A
MRS . FEAERRIGIE R T Res MK b=t i
iF, BEREZERFIUEF IS MY, $2/ SFR, NRERRIRERYL &
A (B THE L PCNLEAEKIEK B, BT
TP, HRBAERHIRAKI SR A, 52 T SFR,
3G T IR RS, )RR 2 T SO A
BEIMAESE, FEEGRAKTL, A EEA M

R 2 h e SR RE B R0E A, LRERR
EAR A SRR T, I —I5E s PCNL, EH
CL A7 SCHR i R £ I 5] 2 W F PCNL,
FFE: R AR TR R, R |
A Ol BRI S A, AR R T AR L A

HARGFAREREFEE
Imaging examination of typical cases before and after operation

P, SFRAI—HFARZEMR . HAELPREF, —L8
BRI 12 B R TR AGEE R R, 72T ARTE A B
BEANRERAFIESERE:, (52 AR T SFR, bkl Bk
LA R E
32 #HEVMP

A P BRI 4380 80 VMIP, - Rl 72 P AR s A 3
f 4. OFMFICEERTAZ . L 5 S 2 15 M
Z ] B e K R AN AR L B R, AT S BEA
B AR S5 P L AP AR S X Sl (AR S, 3 A EI A
AL A S LA M A S SE AT S A RRR , AREXAS
Al FARMEOR, nF s s bRE S 1 QfER
AR, BEWATIRRE . ARHACERA S PR K A
AR SR, AT TR Y R SR Tk
IS BB A SRR L, Al R R R AL
T RURIE G, SRR I s 1 TR/, B
1 SR AAIERR ;. ORTBIREERI A A5 T8 AT
Sl AR, DR ORCR, KBNS &
bR BT s ORARATAS . MM AT
LA, AU, WA AReRR, Bk
PRIERT SR @ abEm: TR A2 R

e 11 -



[ N B

5508 4%

BR VMP e B e, Al ad 307 30 18 B W LA
W, MR IRE E 4,

B VMP L5 O AT AR HE A F B4R AR Hfk
BLHEA TR RS, AR rf S i i T R Ry, $
E ARG A, QBOGHEGRT, S5 AR AR SR ] [F)
A TG B e, PRUE T AL ARSI ;B R s | mT sz
Shiardkii, BRSO EIARIE S, DL R
Ky QAN BB LS A K gE, 456 RTiE
KR, Jeun R F RN, 2 Ealim fURmifLik &,
HETTIR DA RN SRR ] s @B X RS
B, B PONL S 28 Sy kit , R 6 R I
U, PEZSARREEET I, SRR E SRR
B
3.3 AEKHRMAE

O AT ™ i, X DA — e 2Kk,
A Y SRR . BRG] AR Q)
XFFAREEIMB TR A A R ER, Z0oRE
JIBE AR AR, 55— T 2546 [ B s il 5 7 77 1)
FURAESISL, A —E B ELR TG, @
AT R RS, ADFEARRR/DN, & F—H17
BEHLGT BRI R BIE ; WVMP LA 5 24 h Hb AR {L A
WRTSPA, HATRERN . AH L H L PCNL A9 AH
SPIEEEE R E e, i VMP & 5, 4R AR rh I
JEA AR o W5 F AR EFUEATIPAL , TR0 {5
P, ARAE RS SR E K ey el hE L
ANHERE R B ST REA S i /N R B ey o T itE— 2D 4
7= S AR R R, P fk Rl e i B R AR IR
5, JRASINA A R W A, AR
DAL AR TS 38 i XURS: 4 SR Bt AL e
RS YR IE VMP 36 8 12 PR 171

g5 LTk, PCNLARHER] VMP 2% 4. A1 Al
AR . SHMPCNLAHLEL, AP VMP, f
B el AR TP ), AR S B R, IR AR
JEPEIR, FREATRE XUS

& £ X B

[1] INDRIDASON O S, BIRGISSON S, EDVARDSSON V O, et al.
Epidemiology of kidney stones in Iceland: a population-based
study[J]. Scand J Urol Nephrol, 2006, 40(3): 215-220.

[2] ROMERO V, AKPINAR H, ASSIMOS D G. Kidney stones: a global
picture of prevalence, incidence, and associated risk factors[J]. Rev
Urol, 2010, 12(2-3): e86-¢96.

12

[3] MICHEL M S, TROJAN L, RASSWEILER J J. Complications in
percutaneous nephrolithotomy[J]. Eur Urol, 2007, 51(4): 899-906.
o ] 2 g S WA DR AGERRE (R 0E 2%, b el B 9 2R e 2 25 Wb IR A1
AT B 0y B R A ARG AR I, BRI R MR
5, 2020, 25(4): 296-301.

Urological Health Promotion Branch of China Medical Promotion

(4]

(4]
Association, Urological Surgery Professional Committee of
Chinese Research Hospital Association. Consensus on the safety
of percutaneous nephrolithotripsy[J]. Journal of Modern Urology,
2020, 25(4): 296-301. Chinese

DE LA ROSETTE J, ASSIMOS D, DESAI M, et al. The Clinical

Research Office of the Endourological Society Percutaneous

(3]

Nephrolithotomy Global Study: indications, complications, and
outcomes in 5 803 patients[J]. J Endourol, 2011, 25(1): 11-17.
ZHONG W, ZENG G, WU K, et al. Does a smaller tract in
percutaneous nephrolithotomy contribute to high renal pelvic pressure
and postoperative fever[J]. J Endourol, 2008, 22(9): 2147-2151.
TOKAS T, HERRMANN T R W, SKOLARIKOS A, et al.

Pressure matters:

(6]

(7]

intrarenal pressures during normal and
pathological conditions, and impact of increased values to renal
physiology[J]. World J Urol, 2019, 37(1): 125-131.

TOKAS T, SKOLARIKOS A, HERRMANN T R W, et al.
Pressure matters 2: intrarenal pressure ranges during upper-tract
endourological procedures[J]. World J Urol, 2019, 37(1): 133-142.
CHEN J, CAI X, WANG G, et al. Efficacy and safety of

percutaneous nephrolithotomy combined with negative pressure

(8]

[9]

suction in the treatment of renal calculi: a systematic review and
Meta-analysis[J]. Transl Androl Urol, 2022, 11(1): 79-90.
[10] #ERE, W], =251, % SR T M W BRI T 4 O i
PR 5 T Bt i ). PR BB R AN A : TR, 2019,
13(1): 15-19.
LAI D H, SHENG M, LI M Z, et al. Application of percutaneous

nephrolithotomy with ClearPetra negative pressure sheath in the

[10]

treatment of obstructive calculous pyonephrosis[J]. Chinese
Journal of Endourology: Electronic Edition, 2019, 13(1): 15-19.
Chinese

XU G B, HE Y Z, ZHAO H B, et al. Mini-nephroscope

combined with pressure suction: an effective tool in MPCNL for

[11]

intrarenal stones in patients with urinary tract infections[J].
Urolithiasis, 2016, 44(5): 445-450.
2o i)

A5 AER:
TRHE, ARKIK, AR, 55 . BT BLELE W] 57U TE £ i B AR A
B SRR R g R ). HE 2SR, 2022, 28(9): 7-12.
SHEN D, ZHU D Q, SHAN L S, et al. Application of a novel variable-
mini-percutaneous
nephrolithotomy[J]. China Journal of Endoscopy, 2022, 28(9): 7-12.

Chinese

nephrolithotomy system for percutaneous



