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Effects of different minimally invasive surgery on serum cytokines and renal
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[Abstract] Objective To investigate the effects of minimally invasive percutaneous nephrolithotomy
(m-PCNL) and flexible ureteroscopy ({~-URS) in treating solitary kidney stones and their impact on the serum
cytokines and early stage renal function. Methods Ninety-four patients with solitary kidney stones were divid-
ed into the [-URS group (n =47) and m-PCNL group (n =47) by using the random number table method.
The operation related indicators,stone removing rate and complication occurrence rate were compared between
the two groups. The levels of serum related cytokines and renal function indexes before operation and in post-
operative 6,12,24,48,72 h were detected and compared between the two groups. Results (1) The hemoglo-
bin(Hb) decrease value before and after surgery and hospitalization time in the f~-URS group were significantly
lower than those in the m-PCNL group,while the hospitalization costs were significantly higher than those in
the m-PCNL group;the stone removing rate at the stage 1 in the m-PCNL group was significantly superior to
the m-PCNL group,while the occurrence rate of postoperative massive bleeding was significantly lower than
those in the m-PCNL group (P<C0. 05). (2) The postoperative urine Kim-1 level at postoperative 48 h in the
f-URS group was significantly lower than that in the m-PCNL group;serum Cys-C level at each time point in
the f-URS group was significantly lower than that in the m-PCNL group (P <C0. 05). (3) The levels of cyto-
kines such as I1.-6,11.-10, Cor,and WBC after operation in the two groups were significantly higher than those

before operation;the levels of cytokines at postoperative various time points in the f~-URS group were significantly
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higher than those in the m- PCNL group (P <C0. 05). Conclusion
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Compared with m-PCNL, f~-URS has the

lower risk of postoperative massive hemorrhage, less influence on early stage renal function and body stress

response,and is more conducive to postoperative recovery.
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[ 2 B 1 5 AR K 52 e A3 7 0 e HE o 51 2 R
i S 7 L T oy R N PR EEAE L R R B A A A
PR R ST B A A B R A Y B R
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MERR) R GE i RO TR X R s B A 4k, T
RIFBAE L ALK 2% P 25 4 138 B RN &, 1 L
AT BE XS B Tl RE 7 A A A S BRI AN AR R I IR TA
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TFARE LV T AR BAL, AR 90 270 1 B # 2%
FB A AR AT IR I . RS o s R RS A R
(extracorporeal shock wave lithotripsy, ESWL) J& H
HIVAIT B 45 N B o )iz W — R R B R, A
{87 AL 5 5 AH TR rh 258 5 DR A A T BT - 380 R A
538858 AR R, 0 H X 52 2% 45 0 B9 TE BR RN L 2K
WA R 28 5 i BB T RE IR R 2 B R A
A (minimally invasive percutaneous nephrolithoto-
my, m-PCNL) J& 75 % 48 28 J¢ B 58 A7 AR (PCNL)
FERl b A J i R i — R B TR L O R A Y A
PG/ AR T ARG S DB MK AH L PNCL B i
HH T B8 A RS MR R AR
(flexible ureteroscopy,f-URS) J& F i £ b JR 15 85 F
NN = N ek S TP D DN N R B
SRIGETE AT TR, A S o B B A g d
L EFURSIRIT IR B 45 A 1 B R85 A TG BR %5 m-
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1.1 —#&FH
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(47 ) A m-PCNL 20 (47 1)) . Fir A 8 25 A T 44 AR 41

solitary kidney stones;ureteroscopic lithotripsy; minimally invasive percutaneous nephro-

W R ZF R (KUB) (MR & CT SF-H FNIRE CT Wb IR
ZHBCTO SR Az k., Hrh fURS 415 27
B4 20 B 45 % 21 ~63 %, P (41, 254+10. 18)
B RS NH R 9, FE (40181, 06) 4F s 45 A L
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f IS T 45 25 B B g A 12 B, b sh
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Y 20~61 %, 3 (41. 5311, 16) & ;e 5 4 H
ESAE, (3. 92 1. 5D S AN T 22 30 #il,
B LT G D REVE RS B A 20 B, M 0k R ST
ghi 27 Bl E A A 14 B, LR Rs A 18 . T R
4500 15 Bl 45 AR 9~36 mm, P (17.94+5. 15)
mm, PR EFE R AR AN E A
KR G0 R NE—RER I 2 R TSt E X
(P>0.05),
1.2 F%
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Ty e B A 7 - 8 R T N i R R A A T i R A R A
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A WA AE B 5 PR T AL R A BE S 5 22, % b
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i, PP sk e 5 22, N PR Dk B ST
T 42 RO i DR A RN PR GE AN TS GE L OB B R OB
BARREY AR S &L E R eSO R R
RN B R 200 pm 5F 365 nm G4 AT iR
AL EOETIR R 1.2~1.6 J/10~12 Hz(12~20 W),
AEHRAEN] E.REH 2 RE A& KUB, A5%H
AR EZMTFARIGH 5 Kt —WFR,

m-PCNL : #835 BOH A 07 . F 0 6 IR 48 396 47 37 4
G ItE IR 45 0 F e X i RS L By &5 A AT A
PR A HE N L B AT AT R R A B A, ELA
B I+ 05 R J 8 B o DR A A S R el R AR A R AR
BM . 76 B ER T 4 1 ASBRRL, i I TS &6 4k F 1 A F
1, TR B X AR . X B EE RE W AT I 5%
FL N C B X e, b 18G B 2 il &1 % H A5
BRI TR, R A I R S R 2 B AT ES
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BLVE SR ERAEIE, Z%EiES A 8~9F 1
PRAE R AT BRI A BB 0 5 RN v 2R
Jok AR A e . RS R LT SR 18F
B E. RE%E 2 RE4& KUB, HRBLAAKZE
WF ARG 5 R#FIT TR,

1.3 AR IEAR

IC SR I A 4 AR A 0 T R R DG 48 B (T AR I
TN 77BT=RTINiteR /=R N I S N 11 = | A = e (A (R
g BsF [ 1A Be B 9 D 45 A U SRR I R R AR
e B AR E R B ] 4R 1 A H J5 KUB fa £ i
INFR B AE A HARTE 4 mm DL HOR G TG IR IR, 5]
TR maEA .

S TFARBIAARSG 6.12.24.48.72 h REBH W
PRARAS (6 mL) Bk i (3 mL) , B0 J5 B F W )
BT 80 CUKAR rh ARARRF DN o 1 T8 3K fi 92 W2 B i
(enzyme linked immunosorbent assay, ELISA) ¥ #i
AR e 0o A ' Ty RE A A o A 455 10037 v P ks A i I
fiti AH 5 g i iz 38 45 [ (neutrophil gelatinase-associat-
ed lipocalin, NGAL) >} it 2 IR & 1 Bg 41 ) 71 C(ceys-
tatin, Cys-C) 1% & $t 14 4> F-1 (kidney injury mole-
cule-1,Kim-1) 7K, izl 5 & ¥ il AN 38 SC A 0 A IR
Iy AR AL AR e R U A SR T HRAE

ST ARBIMAE 6.12.24.48.72 h RE B H
kil 5 mL, 8.0 5 B EIE WCE T — 20 C vk AR R A
TR0 Sz 0 i 355 AE G 240 L R KO L AL A A M A 2R -6
(interleukin-6,1L-6) , F 40 i /i 5 -10 (1L-10) | B¢ i ¥
(cortisol, Cor) . 4l il (white blood cells, WBC)F1 C
W B [ (C-reactive protein, CRP), F A #b & i
WBC BJH Actdifem 4 B 2l ifin 20 g 73 #r A0 % s CRP
07 FH B 8 0t B2 43 B 2k 5 5 TL-6 1 TL-10 R J] ELISA
e, 0 2 IR YIS SE AR TR A R m AR,
R 45 BRI A5 HE AT HRAE s Cor SR U o 1A D 5
IR & ph G ORE 26 ARCHE 2R W) H R A BR 2 w B At AE
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R A A B GL-1200 A 3h 785 S e 43 B AL b
AT AE
1.4 %itsam

N SPSS 23. 0 G it 2 i aF A7 S ds b 22, it
PR, &£ s Fon LR L RCR ¢ K5, T A
B R 5 25 00 07 5 THECSEORE LU R 3 (Vo) 3RO, 1B
BRI X I, DL P<<0.05 NESFHAASHE XL,
2 % R
2.1 AmAaBFFRMELIBARLE

WI4LRE TF AR ] R 5 g 38 D) BE %k &[] b g
R LG FE X (P>0.05), m-PCNL 4 F R i 5
MLTEH PR T E ST CURS 4. 45 B i 1)t 3 3%
K F £-URS 41 (B A Be & 2% A B 2 2> F - URS 41,
SYEASG I HE X (P<0.05), lWF 1,
22 BMARFZELARERFRIFARELATR
228

m-PCNL 2 — 45 A BUS R i Z LT -URS 4
(P<C0.05) . MM H B ABRR LK ZER LG
B (P>>0.05); PH4L B & AR5 = 24 R0 i B 463 43 & A=
R ER LG 2FE L (P>>0.05), 0 ~URS 41 #
FHARSE R WM & AR B EAM T m-PCNL 4 (P <
0.05), L% 2,
2.3 WABFTFRITEREEEE DM IEAFLE

WZH RS 6.12 h #1 24 h IR Kim-1 /K F48
AR 34 2 AR (P <<0. 05) , R J5 48 h B {-URS ZH 4
FR Kim-1 7KF K T m-PCNL 41 (P <<0.05) , 4
I [E] S P2 R 2 TR Kim-1 KOF e 25 F 0 g i 2f
(P >>0.05) s R JF 45 B ] & P4 A8 17 NGAL 7K
TR BT T8 (P <<0. 05) , {H A 5] B 8] 45 7 41
] 4 22 R ICGE 278 X (P >0, 05) s ALl H R 5
12,24 .48 h 1 72 h Bf I I 7E Cys-C 7K -3 A |y FAR
J5 6 h ¥R ETE . H m-PCNL 41 b & i a] &5 9 ifn 7
Cys-C /K2 g ZE T -URS 44 (P<C0.05), L5 3,

x1 FHEBEEFAREXERER (L)

20 51 n F- AR} 8] (min) FARME ML E A FRE (/L BEaEKEr Ry AR D B B2 H G
f-URS 47 78.22432.49 1.61+0.74 27.79+15.06 4.0741.13 21 795.8-44459.5
m-PCNL 47 66. 75227, 30 4.2942.31 31.41411.25 7.6441.32 15 734.2£3129.6
t 1.853 7.575 1.320 14. 085 7.628
P 0.067 0. 000 0. 190 0. 000 0. 000

x2 HEABEEABTRENMFAHEELZERILE(X)]
215 n — M A R R B A R R TR A K i S 453 475
f-URS 47 44(93.62) 45(95.74) 3(6.38) 0€0.00) 0€0.00)
m-PCNL 47 32(68.09) 42(89. 36) 7(14.89) 6(12.77) 4(8.51)
x* 9. 895 1. 389 1.791 6. 409 2.350"
P 0. 002 0.239 0.181 0.011 0.125

" R Fisher Ki#fiA 5 ,
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x3 RMEABREFANELRENE S EIEEIEIRILE (2 +5)
2151 n PN} ARJF 6 h AR 12 h ARJF 24 h ARJF 48 h AR5 72 h F P
JK Kinr1 (ng/L)

f-URS 47 76.02%18.53 82.594-20. 13 93.42424. 36 93.48+19.08 77.81£18.62 77.63£19. 92 7.412 0. 000
m-PCNL 47 74.37+19.11 84.58422. 46 90.72£24.51  100. 63126. 12 91. 56+24. 49 78.35+22.31 6. 094 0. 000
t 0. 425 0. 452 0. 536 1.515 3. 064 0.165
P 0. 672 0. 652 0. 593 0.133 0. 003 0. 869

IR NGAL(pg/L)

f-URS 47 3.5240.54 4.0740.83 14,9441, 12 4.8241.33 4,30+1. 06 3.9240.94 13,857 0.000
m-PCNL 47 3.4840.45 3.9640.91 4.8541.20 4. 714164 4.224+1.18 3.85+0. 81 8.262  0.000
t 0. 390 0.612 0. 570 0. 357 0. 346 0. 387
P 0. 697 0.542 0. 570 0,722 0. 730 0. 700
I3 Cys-Clpug/L)
{-URS 47 502.37-H114.50  581.24-5124.51  725.62-4146.31  811.25224.53 689.51+153.20 581.52+123.58  26.122  0.000
m-PCNL 47 51013512674 573.48-5139.60  626.50-£154.20  613.47-£148.24  606.45+214.23 509.814163.27  3.806 0,003
t 0.311 0.284 3,194 5,040 2,162 2,401
P 0. 756 0. 777 0. 002 0. 000 0. 033 0.018

Fz4 RMAEABREFATEARENE S SIHEEIEIRILE (2 +5)
215 n A H KRG 6 h ARJF 12 h ARG 24 h ARJF 48 h ARJG 72 h F P

IL-6(pg/mL)

{-URS 47 9.10£2.58 33.2049.73  32.85£9.53  30.3149.06 15.62+£3.58 12.7442.01 117.304 0.000
m-PCNL 47 9.01£2.52 46.04+10.95 42,73410.82 35.72%+11.41 20.31£3.47 16.7943.30 124.833 0.000
t 0.171 6.009 4.698 2.546 6. 449 7.186
P 0. 865 0. 000 0. 000 0.013 0. 000 0. 000

1L-10(pg/mL)

f-URS 47 3.84+1.31 18.29+9.81 15.92+3.69 13.71+2.21 10.58+1.33 8.50+1.09 65.374 0.000
m-PCNL 47 3.87+1.30 22.73410.26 19.3646.37 15.54+2. 32 12.84+1.62 9.31+1.22 64,254 0.000
t 0.111 2.144 3.204 3.916 7.392 3.394
P 0.912 0.035 0.002 0. 000 0. 000 0.001
CRP(mg/L)
f-URS 47 2.9140.58 20.20410.51 23.174+11.72 28.26+10.65 18.45+8.58 17.03+6.50 43.118 0.000
m-PCNL 47 2.9440. 65 25.2949.57 29.52410.68 33.29%9.61 23.50+7.62 19.82+3.53 66.062 0.000
t 0.236 2.455 2.746 2.404 3.017 2.586
P 0. 814 0.016 0. 007 0.018 0.003 0.011
Cor(g/dL)
f-URS 47 11.9145. 30 20.2849. 04 19.73+£8.10 18.29+7.82 12.58+3.91 12.31+3.11  43.956  0.000
m-PCNL 47 11.6844.11 35.2449. 81 31.5249. 64 22.5048. 31 15.4043. 62 13.974+4,02 67.952 0.000
t 0.235 7.688 6.419 2.529 3.628 2.239
P 0. 815 0. 000 0. 000 0.013 0. 000 0.028

WBC( X107 4~/L)

[-URS 47 6.7240.54 13.314+2.62 12.83%+1.44 12.18£0.93  10.1940.43 7.7240.39  206.860 0.000
m-PCNL 47 6.6520.58 14.94=42.58  13.55%1.52  13.02=x1.17 11.5340.63 8.5140.47  253.294 0.000
t 0. 606 3.039 2.357 3. 853 12. 044 8. 868

P 0. 546 0. 003 0.021 0. 000 0. 000 0. 000
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2.4 WLLEFREREE oF R TR R

WHHRFE ARG 6 h IL-6.1L-10,Cor Fl WBC ¥ i
ETE IR Z R PRI, RS 24 h CRP FHi
RUEMH, Z G IR FEAR, T RATE A 2% 5 A G i+
B (P <C0.05) s RJ5F 45 B [8] £ m-PCNL 4 7 b AR 4
Mo P T K S 2 8 % T -URS 20 (P <<0. 05), W3¢ 4,
3 i+ i

PCNL & HREGIG RIBIT 45 A 0 MR IR 22
FN N PCNL 2 07 M B 45 17 45 52 2 Pk 45 17 1 1 ik
RIT R, (A4 PCNL F5 Z X EE Y 5Kk 30 FL 4
B BT AR P IRE 5 & A B R il 2
M., m-PCNL /2761445 PCNL Y LRl | & & i 5k i)
— ] T AR I K m-PCONL 28 Jil 3 3 i 9 5k H 753k
F| 14~18F RIAT, 38 38 /I, i H R H 4 R 48 5 A2 5
BE, i /b BV S B 2 o i AN & 5 208 5 G
il A R T o — 2 R AR R R I KR R KRR i
Ak »m-PCNL R ) e I 5 47 40 . A Be 5 ml iR 47 5k
R R 5 sh AR Bl B KGR 1Y S5 R
BRI AR T LLIA 3], H B A oE A N, ik
— S T4 PCNL 45 A B2, H L, m-PC-
NL 5K IR B 45 4 1 B ZREIG T =X, R A 4K
BE B A AR B A A IR T IR T R e
HEAR, BT m-PCNL,[-URS THAESRHE 5
A L AEARART D) 11, T s 3 3k AR P 19 R 8 s A
FEA BT IR, A& L T m-PCNL
I L-URSIAYTF H A% 2.0 cm VLTS T 245 47 195
B BIR TR G AT R R T 90 %0, 4
b ESWL 43 %6 25 41 35 B R R RHR & L i B E AR
Ja R M I IR S I A R AR L Bl A
ARyt — 20 K 8 i R A5 58 R BC 28 1) 1 A 14 4 S
SE3E L INZ BAF BE A 4 86 R W B L, FURS JR 97 H
GEAARTFLIRBIZE B 2 cm LN, B IF U6 76 & Fh &2 24
KGRI A TN H . AW R T WAL
B F AR BT AR AR K8 br A5 G 1 BR R O R E kA
R ER R A B E TR AT )R 5 38 2 RE Wk &R
AfIE) b4 22 7 B A 122 B . m-PCNL 4 F R i 5 1L
LR R A 2 T FURS 21 A3 B i ) s i 25 K
T -URS 41, HAEBe o 2% A W /0 F f-URS 41, 2 &
WHA G2 & L (P <<0.05), #m [FURS #:4E %}
A5 I 2T 8 A A AR B I T R 5 i /N, A
PR, 1T 45 55 2B E 0 4 B B RD L AEL YA T 2% A X
e BEAE K Z 8 5 Y4 1 - URS 19 T R A i)
W E KT PCNL, HEE & F AR &5 09 A Wi 3 m, X —
ES B W 4E/N, 0 H i T m-PCNL 46/N T 5588 L AE
EE AR KES A WIRYY bR & K F AR R, 7
S5O R R 7 1 m-PCNL 20 — 1 45 47 BUR R i 2 5
F {-URS 41 (H P4 B W45 A BRR LR 22 5 48 it
HEL(P>>0.05) ., EBHEWN NI S Z5AGIT W X
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A T B A S PR I A e B B LR 4 B T B8 Y iy 42
I S AS 2 R — Uk PR R 2 g e BUH .
T FBEAR T AR X 3 B T 9 50 405 AR S R i
EEIFRIEMNEEZEXCEZ, FURSYHUEBEARF
KL & A2 FE I EAR T m-PCNL 4 . 4878 08 T R ]
REAP IR I 1) & A AU 53X 5 AR B Y 4598 — 3.

Fe R4 BB T RR AR AR R, AL E RS 6.
12 h #1124 h 9 JR Kim-1 /K% AR 5 £ W & B K, R
J& 48 h i} f-URS A IR Kim-1 /K F i Z KT m-PC-
NL 41 s AR5 45 B 8] 5 4 A8 3 19 17 NGAL K5
AR5 5 2 T A A5 B R] A5 4 R E IS NGAL
K 22 7 G # 8 AL E ARG 12,24 .48
h #1172 h B A9 L3 Cys-C KEH KRR ARG 6 h 1y
YT L m-PCNL 21 B a] 5 59 1L 3 Cys-C 7K
B EM T FURS 4H, Kim-1 & 0] 55 50 s e
NER AR bR . BFITER L R DR B A0 A G
ANGE 1 B A0 R R R 24T D Kim-1 AKOF 19 T T
H 5B o e f e B 5 B F IEAH 6, NGAL & —
Pl IE 518 B0 T 2R 38 7K S ARAR A0 101 103 15 = 1 e ik R
L HS NS Z 8] 205 5 B /NS B R i b
NGAL By R IR7KF 5 2 2 G IR 1 4 oy AR
12 W B30T A0 45 OO 58 I A A2 AR O Y — F AR
YeEbr . Cys-C & —FoR 3z B AE 1% (1 3 B
AR YL S R W g v] f e DI RE A R A .
WA A BE Cys-C AYME— 25T . B /N 40 it %
W Cys-C, 1 Bk — 27 b Bz gt vh 52 = B i . R 5%
WESZL I Cys-C K PS5 HUfe R B EMK, ILHE
ML /N R U8 ok %2 U) A O, T v R R mT s e o
JINER 50 R B S — b T B S N BR g O R
WIRTEFR S . AP EE R SR, WA R T R H#R
2% HCE I B D RE i N — s 0 40 , HE b £-URS X E /N
BRA AT #K,  m-PCNL X B /N 10 52 0 458K, 3 Fif
B T RE (14 5 475 #0 A mT 5 1 (EL{F A5 3 A 9 2 . m-PCNL
o 38 o) 28 B 2R AR AR R 3T GE T L A AT RE 23 X JE
T RGN T 36 A HLAR M 35405 5 X — A RS B A A R
S e I Sk B

N A N T S R S I A e
TARZE R BN, WA B E ARG 6 h 1L-6.1L-10,Cor Al
WBC ¥ 8 & Tt/ B0, 2 J5 TR FEIK, RS 24 h B
CRP T} ZIEME , Z J5 TR BEAR, F ARG ik 2= 5
2 RS A ] A m-PCNL 411 b 34 20 i R 7K OF
PR FMT FURS 41, 17 1L-6 2R 41218 1y
HURMEAR B HACE FIHLAR 3% ST AR A 45 2 1E A1
K Sl PR H RTPEA AL B 495 1 8 R N R B Y B 4
bro TL-10 J2& 1 1L-6 R SR 58 Al F--a (tumor necrosis
factora, TNF-a) % fie R P 41 B B 7 7K - T & 9 3 Ak
LEE SRR — F R APT R MM -, — D7 i
1L-10 AT b 5A 4 g8 v 40 i B 7 7K SF 19 T 5 . 99 —
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7 TSR] AR g M Al DR T 51 & Y 9 RE Y A RV
AR L AT s R LA 32 B 0 4 L H R B L TL-
10 K- FE 2T 5 2 X AL B0 28 T g 7= AR i K 14
FIMEH &S BURREME" . M7 Cor J2 MU e
BILAA R 382 107 A 36 A » He KOS 55 B4R 32 1) 3] 38 1 /)N
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