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E TERrERFN 25 K e i B & Bz HEXI 28 N BB
RGBT 7 BRYIBR AR G 2 S EALLE

5L, BABA, LEz, TF¥ME, kA
(RS MR EBERER, P P9% 710038)

OE OB RN BB A K R B B A (PCA) XALEE A BN AR S M RT 7 R R K (RARP)
K akGH0 (AKL) W&, J7ik. #2021 & 1 A—2023 4 12 A T EH & It 8 % RARP # 300 £ 71 7| i2 &
BEEAFAR G, HENBEAHIREEAT R R KRGS T PCA, FAMANE R FEL L, Hxt B4 (n=150)
%n%)méﬂ (n=150) , XT B4 K F 3T HE R PCA, FFRFRALTHARE PCA, LB HLEH KF AKL K &
B, AL AKIWERE R, 5. GXEALE, FRAEFELTL, KREELEFF (P<0.05) . #F
KU AKL & A RTEA (P<0.05) o % 77 714 & AKI B B4 40 AKL 41, H 44 b3 AKL 4, 22 H Z 047
HREW, 54 AKT 41 %, AKI 444, BMI, S Efld ., @omilsk, Anfs, MEAMEF R, Hb 5
(P<0.05) , AKI 454 AKI MR FEREFI B, BB E G2, 7B L P H. FARE, KERE, KPHnE.,
KERE., KMANEFH, 2R LR ITFEL (P>0.05) . WA AEEE, UWEHEMTF P<O.0SHEEN 8L
B, %27 Logistic B 3 4#7, % BMI, mﬁﬂi A, AL, K& & mE ., B B2 RARP KB K £ AKI 6 /&
BHEZE (P<0.05) . %ib: GHEKELE, BEBNA T RARP £4 PCA F, REAKL, B0, AREELAERE
B. RARP BH A B A4 AKL S BMIL, Bk . k. #in, (K& G fiE DLR PAC 418 % .
FER PLEARBRBEEAM T RIR A AWERG,; BEER; SRR, BEERE
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Comparison of patient-controlled analgesia based on ketorolac
and fentanyl for acute kidney injury after robot-assisted radical
prostatectomy

JIANG Rui, YAN Xigang, WANG Hongliang, WANG Xuejia, ZHANG Dong

(Department of Anaesthesiology, the Second Affiliated Hospital of Air Force Medical University, Xi’an 710038, China)

Abstract Objective: To compare the effects of patient-controlled analgesia (PCA) based on ketorolac and fentanyl
on acute kidney injury (AKI) after robot-assisted radical prostatectomy (RARP). Methods: 300 prostate cancer patients who
underwent RARP in the Second Affiliated Hospital of Air Force Medical University from January 2021 to December 2023 were
selected as research objects and given PCA. They were divided into the control group (n=150) and the study group (n=150)
using a random number table. The control group received PCA based on ketorolac, while the study group received PCA based on
fentanyl. The occurrence of AKI in the two groups were compared, and the risk factors for AKI were analyzed. Results: Compared
with the control group, the incidence of nausea and skin itching in the study group was lower (P<0.05).The incidence rate of
AKI in the study group was lower than that in the control group (P<0.05). The 77 patients with AKI were included in the AKI
group, and the rest were included in the non-AKI group. Univariate analysis results showed that age, BMI, hypertension, coronary
heart disease (CAD), anemia, hypoproteinemia and Hb in AKI group were higher than those in the non-AKI group (P<0.05).

s EHE: 2024-04-16 FABHI: 2024-05-29

Received Date: 2024-04-16 Accepted Date: 2024-05-29

HEEWH: RAESESHAITHIE (2021SF-054 )

Foundation Item: Key R&D Plan Project of Shaanxi Province(2021SF-054)

EiIlEE: 5K, Email: zhang.dong.1988@163.com

Corresponding Author: ZHANG Dong, Email: zhang.dong.1988@163.com

SIAMEX: =4, BN, TR=, F. ETEHISRAIFTARNES B REBXNE AHEIREMRIFIR I BRAT 2% S K6
FEREEE U] HLEs ASMRIZR 2GS (h3ex) , 2024, 5 (5) . 847-852.

Citation: JIANG R, YAN X G, WANG H L, et al. Comparison of patient-controlled analgesia based on ketorolac and fentanyl for
acute kidney injury after robot-assisted radical prostatectomy [J]. Chinese Journal of Robotic Surgery, 2024, 5(5): 847-852.



¢ itZE - Article ¢

The differences in gender, diabetes, smoking history, drinking history, operative time, anesthesia time, intraoperative bleeding,

intraoperative urine volume, and total input in the AKI group and non-AKI group were not statistically significant (P>0.05).

Taking group as dependent variables and P<0.05 factors in univariate analysis as independent variables, high BP, hypertension,
CAD, anaemia, hypoproteinemia and ketorolac were risk factors for AKI after RARP (P<0.05). Conclusion: Compared with

fentanyl, PCA based on ketorolac in patients underwent RARP has a higher incidence of postoperative AKI, nausea and skin

itching. The postoperative occurrence of AKI in patients underwent RARP is related with BMI, hypertension, coronary heart

disease, anemia, hypoalbuminemia and PCA medication.
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Bl BT SR ANk 28, Pl NI
HE 36 1 1T 41 B U1 B R (Robot-assisted Radical
Prostatectomy, RARP) TLCAIRYT RIS IR 1Y
ST, HORUMEE R IRE RSB TR
EAMEENEER", R, FARS MR
( Acute Kidney Injury, AKI) {52 K3 A 1R
BI— A . AR B EARG I, SGE
ATE R, REERE BRIy EE, SR
HZFRIENE R E ARG 259, s AAE
$HJ8 ( Patient-controlled Analgesia, PCA )
FHE 52 B GTE o Bl IR e —Fh Ak H AT 4 24
HATBR AR EANE I, BB A SO ARG IK
B, AEHEGT TG P TSR N — R ALY
BT R 2Y , RERS IR R AR S R, (HAC Y
[ P R] BE 2ot ok —Se R, QP | o
A MRIEZE P FE RARP RJS, ¥ PCA 1T
RICHIEY] . PCA FevF B EMRE A B DL
YR, BEREPRIEBURASCR,, RERETZhY)
PR AYEIER . R, ST TR S B2 A S
KJEH) PCA Xt RARP AR5 AKIL FY 520 A7 2L
MR X o AT B TE U TN R A5 K
JER) PCA X} RARP ARJ5 AKI [¥520 ,

1 BRSHE

1.1 — i #FR P E 2021 451 A —2023 4
12 A A B 5252 RARP JRJT 1) 300 91 1 51) Jit 8%
BHE . WARRE: OW2 RIS, %
RARP /97 ; Q3 ERMFEIT~- 279 (ASA)
SRR ~ M OGRS . HEBRPRIE:
OFEAG M BT 055 QBT A8 B i T~
AR OF RN I IE 15 B iG AR
H; ORERATERYEE; ORITEHIK
PCA VY7 & ©XIF R IC B TS R A 7E L U
SRS IR C IR IR P O S 1) S s R S
150 f51], %of BEZH R BE TS R 1) PCA, SR
RFAFET ISR JC B PCA . LR B R VOB g,
ST FE L (P>0.05) , W& 1.
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1.2 ik FREEEE, I BREHEIKES
PCA. XfHRZ: PCA #3% 180 mg iM% iR, % %:
BvE 1 mLh S 1 mL, B0E FIFE 15 min (B
50mL) o WEFRAL: AR AR, PCA fiik
1200, 1500 5% 1800 meg 25 KJE , #L4E 1 mL/h
A 1 mL, BUERFE 15 min (E 100 mL) P,
R 4 2l 35 42 3K IR ik TS 41 20 (Kidney
Disease Improving Global Outcomes, KDIGO bRk,
ARG AKTE SCRHAG 7 K P LB K5 €
KDIGO FrifEfLdE AKL 19 3 BB 45 1 BB
L7 VT 38 i 28 3L 28 19 1.5~1.9 f5 38 > 0.3
me/dL) , 2 2 By BE oA I VE DILIEF 34 i & 2.0~2.9
AL, 55 3 BB M NLEFIE I = > JL4 1
3 455 LG WLEF > 4.0 mg/dL 8 FFURIERT ) .
1.3 WMZiglR WURIFSIHEE IR R, @
FEAEHE . BML, M. BRI . IR L AR
TR . RREFRS ] At . AR
SR | R L SO . BRI R T IMUE |
M (Hb) &, R4l A B, Kt
Wl FERRIEEESEAN ROV AF L
1.4 ZitZEHE A BER A SPSS 22.0 3k
PTGt 2E 508, THECRORE AKT KA1 L 55
FKRmAn (%), HEHZEIT  KK; e
TRHER ST A IE S, FRmh (z+s) ,
HYGHZ AT FEA K5, fEREER (&
A AKT) 43 B JF J 6 Logistic [B10H 43 #r. LU
P<0.05 N2EFHAGI2HE L

2 Z#R

21 ARERMEAEER SAHEAE, v
G MKk B IRERE AN RN K A R
i (P<0.05) , W32,

2.1 RARP ARG AKI Z&£1E5R R AA 25 4
B R AKL, X HRA AT 52 /8 3 & 4E AKIL,
WF 58 240 AKL & 42 3K 0 16.67%, A% T X B8 20 (1)
34.67% (y *=12.737, P<0.05) .
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F1 FMABEELAMILE [x+s, n(%)]

Table 1 Comparison of baseline data between the two groups of patients [x +s, n (%) ]
5B B4l (n=150) XFEBLE ( n=150) x'1& P&
Fie (%) 55.86 + 6.63 57.06 +8.05 -1.409 0.160
BMI ( kg/m?) 24.76 +2.57 25.29 +2.87 -1.693 0.092
el
2 104 (69.33) 102 (68.00) 0.062 0.803
S 46 (30.67) 48 (32.00)
SmE N (%) ] 57 (138.00) 58 (38.67) 0.014 0.905
WERB N (%) ] 20 (13.33) 22 (14.67) 0.111 0.739
IR 8 (5.33) 9 (6.00) 0.062 0.603
21 8(5.33) 10 (6.67 ) 0.236 0.627
& B M 23 (15.33) 27 (18.00) 0.384 0.535
UTES 58 (38.67) 60 (40.00) 0.056 0.813
P8RS 48 (132.00) 44 (29.33) 0.251 0.616
FAREE (min) 188.69 +28.10 193.35 +29.64 -1.397 0.163
FREFETIE] ( min ) 228.57+19.50 229.89 + 23.13 -0.559 0.577
AP HME (mL) 286.52 +51.46 290.27 +49.24 -0.645 0.519
ARpRE (mL) 688.67 + 192.45 672.34 + 193.61 0.732 0.464
REAE (mL) 2369.61 +167.41 2362.55+ 173.42 0.358 0.720
Hb (g/L) 135.34 +17.81 138.12+17.95 -1.347 0.179
Fx2 WMABERARRMASEBERIEE [N (%) ]
Table 2 Comparison of adverse reactions between the two groups of patients [n ( % ) ]

5| Bl% BT Ix o &I B Rk
R 4A 150 0(0.00) 2(1.33) 8 (5.33) 19 (12.67)
Xf BB 150 4(2.67) 3(2.00) 19 (12.67) 41 (27.33)

x'1& — 0.203 4.925 10.083

P{&E 0.122° 0.652 0.026 0.001

: a M Fisher f5HAK 5 P AE

22 RARP RFEX4E AKIRNBEREZEN %77
B %A AKT BRI AR AKT 41, HAWA N
Ik AKT 4. AR, 5AE AKT 41 Hegs,
AKT A48 . BMI, e L 485 eEC g 9105
B ER L AR L IAE 515 . Hb B ( P<0.05 )5
PRLHTEVE A . W PR 10 K8 W s o Bk, R
S E . FRE R BREERS 1R AR A I
RepfRE. BMANZEHMHLE, ERLLI%
MY (P>0.05) , W#E3,

2.3 RARP RE%X 4 AKIHBKREZSH U
AR AR, DLRER S P<0.05 YK %=

hAAS R, RN MRS UL 4. 4
TJC Logistic [E])H53¥7, = BMI, @& I | 5 U
UM ARER (I IAE . R P R & RARP AR5 & 2E
AKI BN (P<0.05) , WLFE S,

3 g

HG BRI —Fp &2 T 3 R R 4 R 2L
G R, TEE H A R R T 40 R S
JPAERK T FARIGYTT = AT8 B & iR 9T
Jrik, Hod RARP J& H a8 H i —f AR 07
A XTSI R, RARP o] LUA SO ER
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# 3 RARP RE%4% AKIHEREZESH (x5, n)
Table 3 Univariate analysis on the occurrence of AKI after RARP (x+s, n)

ESES AKI 4B ( n=77) 3E AKI 4A ( n=223) X & P&
T (%) 59.70 +9.91 55.34 +5.91 4615 <0.001
BMI ( kg/m?) 26.12 +3.26 24.65+2.42 4182 <0.001
]l
3 57 149 1.383 0.240
% 20 74
= MmE
2 41 74 9.746 0.002
& 36 149
HER I
2 14 28 1.505 0.220
= 63 195
T IR
= 10 7 10.384 0.001
& 67 216
A
2 16 2 40.117 <0.001
& 61 221
RE 8 MmE
2 22 28 10.570 0.001
& 55 195
UGk
2 25 93 2.046 0.153
& 52 130
KBS
2 18 74 2.589 0.108
% 59 149
FAREE (min) 195.05 +31.86 189.63 +27.79 1.420 0.157
JREEEFE] (min) 232.04 +23.44 228.22 +20.56 1.353 0.177
ARebtHimeE (mL) 281.84 +43.25 290.66 + 52.43 -1.327 0.185
ARDRE (mL) 711.13 £209.96 669.93 + 185.95 1.620 0.106
BHEAEZ (mL) 2343.03+179.79 2374.04 + 166.43 -1.381 0.168
b (g/L) 144.22 +19.86 134.15+ 16.45 4.383 <0.001

BUARIE L E, By ILJRAE Y S R e A%, HLh BB T RBICR AN TS, 3N A AE i KUK o

TR R, Al TRSEERGME  HiL, AREREARE

W B L SR, R RARP AV 2L, AWFFERE R, DR AEE GO Bk

EAA FTRE I —LEFF AR, WORJT AKL, B BB R RO IR, Lmlﬁ%’?it)ifs~ﬂ3
REF BB, JE— BBy i, GE Rl SRR BT 2Rk R, AT R sz Aok
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R4 DELTEHY
Table 4 Classification variable encoding
SRR WE (1) SEED
FKRE 150 1 0.000
PCA #4%)

BRI ER 150 2 1.000
& 283 0 1.000

IR
= 17 1 0.000
& 282 0 1.000

R

= 18 1 0.000
& 185 0 1.000

BiE
= 115 1 0.000
P RRIRACR . AR, RXOPPE FHAIL I TT AR

H—RINAR KR, WECs | MK 7 BRI 4
i i DU — Rl (S5 AR BT o 24, A a1 il
HIA AR 2 A A Ok R AR B0 . LA g .
R A I A BRT ] DC AR, L F5 BELR A T
Rl &g, AR LG IF A B3 S B
A3, RS> T 5B R 2R 2 A G R B
Ko T4k, BERas R SR, W4l AKL &4
RN 16.67%, KT X WAL 34.67%, FWH 555
KIE#, Hng iR T RARP & PCA
ARG AKL R AR, XJEm T FRERE—
P BT 25 ik A, W TS FEARE
BUR, BIEATIIMRVIBRA . FLEE R SR ),
EE PR g R A e, G P ) 25 10 [
M, FEEFZS KR T PCA B, IS AR 3 2%
FLHEAT R S, DAk SR mIE Y & Ao T

W IR 1) Ak~ 25 P RN 2 BRAVE 5 28 KIEANTH],
REWEABRIEN, BT RB7E— & B EXT
B IR = R, TE—SeF o, A R R R
TE AT RE R 0 2 B R 0 AU Y X RTRE &
T 6 PR A PN ) A R o AR T X R A T —
ER TN, SCEERERIT, WEEEA S
P T, HRIVE T RERE 2. Hbsh,
RARP 4% 5 ] REXH B WED BB 7= A — a2 52, T
W R P T FH AT REAEIX AT s R iE—2B3E M 1 AKI
R XL 12

AW R T R B, 59E AKT
HELE, AKT 4HAEEY. BMI. il B m 3.
o . A, AR T IAE B Hb K
W, XKW AKI A EFTRE SARIE . BMIL, O
A . RIS AR R 5 R R A OG . 43
BrIE R R (D AKT 4 B4R IS 5, 3 nl e [
B A AR R, R B D RE FAR T R,
55 Z BRI R S & A AKL 1Ak, &
AENEAE A Z RS P, X SR T RE 1Y
T AKT A9 XU . @ BMIT (22 5 0] g e 1 A= 1%
J7 A I A TR, ¢ 1) BMI AT fg 5 0%
PRI 1 I S50 1 R G, 3K S i 4 T
REJE AKT A e R R Y Q@i s . il
53X PR A AR O I B, AT RE S B0E
P43 o AKT ZE HP 0 v It HE A es O FR R L 31 3
AT BB R A O I A RS A AKT [ — > EE 2R
B 2. @A, AREE AT P RE S B DR T
BEA 56, Y4B ThREZ Wt B R G A RO e

*5 RARP ARE%%E AKI B1= 7T Logistic [EJ3 45347
Table 5 Binary Logistic regression analysis on the occurrence of AKI after RARP

95%CI BF EXP ( B)

FIMEE Bf& SEf& Wald {& BEM EXP (B)

TR ER
TFi 0.014 0.028 0.231 0.631 1.014 0.959 1.072
BMI 0.153 0.075 4.155 0.042 1.165 1.006 1.349
= M E -0.815 0.325 6.281 0.012 0.443 0.234 0.837
AR o -1.509 0.665 5.156 0.023 0.221 0.060 0.813
21 -3.455 0.826 17.493 <0.001 0.032 0.006 0.159
(isE4=HiFrd -1.286 0.396 10.564 0.001 0.276 0.127 0.600
Hb 0.022 0.013 3.006 0.083 1.022 0.997 1.048
PCA Z5%) ( ERISE ) 1.025 0.332 9.544 0.002 2.786 1.454 5.336

BE -3.185 1.870 2.900 0.089 0.041
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ALLANEAE LR, TR B, [RIAE, B E
TELERE 8 1 501y THE % OCHEE T, B ohhe
ZAH] BT EULE (1 AE ", & Hb AKE
XA R E— N IE IS, R EE e Hb KF
W SRR, (B2 B E] AKIL v RBAEA RAE S N
sl AR PR AR, X SE R R AT R S8 Hb BT
UEAk, Hb BTt nT B 5 i i e 4 A7 6, X2
AKI B E 5 WL FRAE FARAE,

ABFFE T, TG Logistic [ 54> 47 i 7% &
BMI. it sfcoie . FAai . AREE e .
ISR RARP RJ5 &4 AKTIfERR R, X5
WIe « LRI N s gl AR, SRR AT
fEsE: D BMI & & B E A A 2 RN IR
Wi, XA BE BT AR AR g . FARNE
FERNK, MmN AKI A9 KU, IAh, AEJFEE
Al B BB MR B ) 2F A, HE— 2B AKIT
(R IRURS: o () I e £ 3 A A A7 A I A, X
Al BT BUE MR A 5l /DR IS T R
PETTRE N AKT 59X . B3eE-Lo AT RE S B0 L
BRI, SO R S LT RE, DA IR )
MRAER . A, o B AR a2 —
SR RESZ I B DD RE MY 25 WG YT . X L AT RS 0
AKIT PR o @F I B R L 0 10 kel H
A NS L= 127/ N 4 SN o M EA R i R
AT B R R B 4R, T 3G AKT 9 XURS
OREE A LE P] B8 FEUM KB B R FEAL, 5|
ELL LUK, AL HE B IR 7K b . 3 Ak b mT B
I B AY IE R AR, B AKT RS . ©FR
MR — PR S IAPT R 25, W T R AN
RAE SR, KT AT BEXT B 0k i it 3,
THEEEfRESZER T " Hit,
Tl % 122 114 {7 P 7T BE & RARP AR J5 & 4E AKI 1Y 1
P PRI 2R b DR 22 AT i e A (] A AL 35
RARP RJ5 &4 AKT XS . PRI, 7E AR X
BE AT R AL, IETEAR S % U0 W 2
e, XETRE AKI By CHE

i BRTR, SR KEAHEL, RS IR N A T
RARP ¥ PCA, RJF AKI, B>, RPREREL
AT RARP BB A LA AKLFI BML, 5
MHs . bt . B, AIRER M AE LA PAC 24
WA K. (AR AAEREA AN 55 R PR
ATV AT Z R A R T2 e IR RS, A
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