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[ Abstract] Objective To compare the effect of norepinephrine and dopamine as vasoactive agent
in living kidney transplantation on intraoperative graft perfusion and graft function within seven days.
Methods Ninety-four patients undergoing living-donor kidney transplantation, 76 males and 18 females,
aged 18-64 years, BMI 18-24 kg/m’, ASA physical status Il or IV, were selected and randomly divided
into two groups using computer random number method: norepinephrine group (group N) and dopamine
group (group D), 47 patients in each group. After anesthesia induction, group N was treated with norepi-
nephrine 0. 03 mg/kg, while group D was treated with dopamine 3 mg/kg to keep the patients” MAP fluctua-
ted less than 10% of the baseline. Renal artery resistance index (RI) was measured before closing the ab-
dominal wall and hemodynamic indexes such as MAP, pulse pressure (PP), CVP, and arterial blood gas
indexes such as pH, potassium (K') and lactic acid (Lac) were recorded immediately before abdominal
closure and 24 hours after operation. Hemodynamic parameters such as cardiac output (CO) , stroke varia-
bility (SVV) , and vasoactive drug score ( VIS) were recorded immediately before abdominal closure. RI
was re-measured 24 hours after operation, and the serum creatinine ( Scr), glomerular filtration rate
(GFR) , and the incidence of delayed recovery of graft function (DGF) within 1 day, 3, 5, and 7 days af-
ter operation were recorded. Results There was no significant difference in MAP, PP, CVP, CO, SVV,
VIS immediately before abdominal closure, and MAP, PP and CVP 24 hours after operation between the two
groups. Compared with immediately before abdominal closure, K* in the two groups decreased significantly
24 hours after operation (P < 0.05), and there was no significant difference in Lac between the two groups
at different time points. The RI in group N was not higher than that in group D during operation and 24 hours
after operation [ the lower limit of 95% confidence interval ( CI) of RI was 0. 087 during operation and
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0.059 after operation, both of which were higher than the non-inferiority threshold A = -0.06].
Conclusion In living kidney transplantation, renal perfusion with norepinephrine is not inferior to that with

dopamine, and the recovery of renal function within 7 days after operation is not different from that with do-

pamine.
[ Key words)
graft perfusion

T A A B e i B ) A AFL 55 T AR I A TD
HAMYIFFES = 8 5156801, 5 7E R iR &
AERETEAS R o PR 4R — 5 1Y il 2 R 9 28
PRAP SR R AR v i A T 1 2 1
R A L, R 22 0B 0 B DR TR IR 5
UEARHERERE 2 H B DR R AE AR 25
EEHE ERERRH o 2083 EH T 2505
ML W 4 T 52 341, B I 48 BH 77 48 21 ( resistance
index, RI) WS} Sz B B I 90 36 v, B uESEml
VB R W7 3% A8 90 D RE S S B Rl SE 8 bRt AR
FEIR I R TR AR B A AR i i ] 25 S B R R A
Z W B RETE RL AR AR S B R M2 L
X B E RS B HE T LA ORI B D Re B

BREFHE

— R F A ARUFR L E B B B S
(2022-KY-1330-002) , B H K@ & AE R 15,
VPR 2022 4F 9 A & 2023 4F 5 HATIRAR B W) Fh SR
PAEA B PERIAIR  4E 1% 18 ~64 % BMI 18 ~24
ke/m?* ASA M sk IVZ, HeBRbnif . 542 5 k5,
A I M i A8 m b R it A, A I I 42 AN
£ (SBP =160 mmHg =% DBP =100 mmHg) , A Hij 24
h IR BT, Ik L 5256 > 0. 10, B4R 52 M i 1A
(PRA)>20% ,HLA ECRUNEE, S BRbrfE . A il
A 10 A8 T R 24 AR S A AT A 0 T 1 25 )
K FHBENEC S 8 A S W ERR AL (N
M) SZEMEADA),

SR R BREORHIEEE 8 h 28K 4 h, AR
025, N%JF frE: Wi BP  Sp0, \ECG BIS, J&JFk
TS K o A I A R B Bk g SR 3k
& MAP Je IR RIS . DLEF I K2 0.5 pe/ke,
WHEPKTR 0.3 mg/kg JECHT M 2224 0. 2 mg/ kgt ik
Ve S DU S PR SR E . V8 ~
10 ml/kg,RR 12~14 &/43,1: E 1 : 2,Fi0, 50% ~
60% , 4E+F P, CO, 35~45 mmHg, #A5| S FHN
ERK R B A IR W VP, R 1% ~2% £ 51
Bk FFEE R SF KJE 0.05~0.1 pg-kg™" « h™', 4k
FF BIS 40~ 60, (1] Wr e 05t X By ity /2 i 24 2 LAY

Norepinephrine; Dopamine; Living kidney transplantation; Resistance index; Renal

FRELA T TG PR 25 W e e i 2h ) ke e . B
BN KT AT AR U R R Tk JE 8 BRI R 48 750 mg
20% H #& B5 250 ml, JFHCAT 10 min 1 IKFEK 100
mg, FAREEHRAT 15 min 45 TEFIFRIE 5~ 10 pg A
WAL 0. 075 mg, AREEF A PACU, fEE A A E
IR R TS P B R %8, Steward 75 il
VEor =4 535 5 B AR R )

Sl A B RETAR 4R A A T K C E
EIEEZ Y, N ARG E 50 ml X HE FIRE 0.03
mg/kg, D L 50 ml 2 EU%3 me/ ke, T A ML TE
PEG 1 T 755 m 2D Dk 4 DU R T
AR R MAP 7 R I Ak 2 W) R TR R o, 4
FrHAR MAP S8R /N T I 10% . & 53k
PRk BRI ) 73 H AN FAR , A B 50 24 40 1) T 1
HH 44 P8 53 20 )RR IR B2 DR AT

MUERFEAT  TECHE F RP 2047 B A R A, RS
24 h AT BB P ARG R B A RSk (5~ 12 Hz T8
AWE) BT RAE R b, 18 & b i im (5 5 B35k je
S (IR 3 Je Bl T L A=, Ul SRR kA 7
PRATFHERR WG D R ) | 43 5l SR RS R B o
O R 3 SR RISk, #2230 A R 2 T
JEErp S 2z 1) Sl Dk SO | 16 AR MY 1k
WA LA R i s AR e P AL e e 4 B W I K ( peaksys-
tolicvelocity, PSV) (&7 5K K I 3# (end diastolic ve-
locity, EDV) Jf-4148 RT, B 3 25 (1] 3h ik i) - #4 {832
Bz FE R, 1A A Ril= (PSV-EDV) +
PSVI! e S B A it Fsf (e ¥4 SR afin Fsf i 45 — M
Bekl, TCR ORI RN ZI ARG 24 h (1 MAP CVP
JikF (pulse pressure, PP ) %5 IfiL 3 8 12438 F5 A pH |
AR (K MFLER (lactic acid, Lac) %5 sh k< 48
Pro g 5% O ME i BP Z0 .0 i th it ( cardiac output,
CO) AR 53 (stroke volume variation, SVV) ML
B IEMEZ5TF 41 (vasoactive-inotropic score, VIS) , H
W VIS LG iR 20 5 S B IR R B0 v
pg-kg ' +min”' x100, 2 L HHRERE pg kg™ +min™' x
|7 AR Tl SN TN 179820 ST N S 1 o
e JRESFFRTOR . IERAJE 1.3.5.7d A
1L 77 WL BT ( serum creatinine, Ser) | B /N ER JE i R



IF PRIBR I 2 2024 4F 4 A58 40 B4 43 J Clin Anesthesiol , April 2024, Vol.40, No.4 -+ 343 -

( glomeruar filtration rate, GFR) FIARJG 7 d NFHEY)
TIfiEZE iR ( delayed graft function, DGF) %, AW
FERIECE BAEA S AW DI REIE R 297 HoR
B (2019 j) ) RO AR F DGF HYi2 Wi Lo .
(DARJE 1 JAFFEZRD 1 ENT; () REHE 1 AN
#4253 d B H Ser FREWREEATHI 1 HAY 10%;(3)
AJ5 1 Ser> 400 pmol/L, e F T — 2% Bim]
ZWrh DGF,

Sit oAt SR PASS 15. 0. 5 O TREA I
fhSA IR RIAE g 28 MEFR bR, AR R a0 45
B BAEL R ME N A=-0.06") ,a=0.05,1-8=0.8,
Bt 10% 7% A A SR 94 1], B340 47 1,

K SAS 9. 4 BAFHAT oM, IE AT GERL L
BB b2 (wxs ) 378, 41 ] F AR FH AR ST FEAS ¢
e s Al 1E 2% 43 A Bk LA b 45 0CR 1T 43 67 ] R
[M(IQR) ] 3R, 48] bR ) Mann—Whitney U £
5, THEORILABI (%) 3R 2] LU BCR H X A 56
oY Fisher BYIMER L, X F R4 E245)5 R Z (8]
125 5, R AR 25 R v A e 64T L 3, IR HE 95%
BH{Z X [A] ( confidence interval, CI), P<0.05 Hz5F
EEENIES-3'8

# =R

WFTILG A 94 BB P B A PE B AE I |
BMI AR Fi 1 d Ser fil GFR 2R ¥ L5 i3 X
(1),

®1 WABRE-RBROLLR

i N4 (n=47) D % (n=47)
B4 (i) 37/10 39/8
(%) 39. 1+4. 6 32.8+7.0
BMI(kg/m®) 21.6+3.0 20.7+2.7
759.5 860. 0

ARHT1dS 1l
Hme DS 580,341 069.3) (604.5~1037.0)

AR 1d GFR(ml/min)  6.5(4.9~8.9) 5.8(4.4~8.9)
MR (%) ] 44(94) 46(97)
BERARL B1(%) ] 2(4) 1(2)

TG R BT/ BB (1) 27/20 31/16
BERTE () 19.8+14.6 18.9+12.0

PP ZEL AL At R [ | 94> Bk I I [ 22 5 2 T 452
TEERSC, P T AR a] R A] | i R A

F R AR PR 22 SRS E (3R 2) .

®2 WMABREFARERMLLER

Bt N #H(n=47) D #H(n=47)
P E] (min) - 2.0(2.0~3.0) 2.0(2.0~2.5)
BB ] (min) - 90.0(76.3~114.3)  90.0(68.0~115.0)
FARBA (min)  120.0(105.0~152.0) 127.0(110.8~150. 8)
JREBEHE] (min) 181, 0(148.5~200.0) 191.0(175:3~226.0)
i 1 (ml) 50(30~100) 60(43~100)
A (ml)  1100(950~1250) © 1025(913~1.300)
AR (ml) 359. 6+235.5 350.2+221.2

N ZH AT 2019 CO M 8.5(6.8~9.2)
L/min,D 414 7.2(6.1~12.3) L/min, N 415 f& A
BIZ SVV N 4% (3% ~6%) ,D 4N 4% (3% ~6%) .
N 2H S fERTRIZIAY VIS b 2(2~5)4r,D 410 3(2~
4)4y, W20 CO.SVV VIS ZR K4t E X, M
HOCTE AT R ZIF1 AR J5 24 h MAP PP .CVP 2% R4
TR X, HRETTENZ L, AR5 24 h B4l K
W] R REAR(P<0. 05) , PR AR 5 pH Al Lac 22 5%
TZmit#E X (F3),

N HXHERTRIZIA) RTI A E T D 4 (95%C1 F
FR C,=0.087>A,P<0.05),KRJ5 24 h Rl ~EF D
ZH(95%CI FBR C, =0.059>A,P<0.05) , B4 X
HIRPZIFIAR S 24 h RI Z R BTG4 E X (K 4,
K1),

W ARG A R B A Ser A1 GFR 22 7 L4 12
B (F£S), NHARFE 7dWEk4E DGF 1 fi
(2.1%) ,D 410 4 H1(8.5%) , 27 IG5 FE X,

i

RI 75 X 7 AR 9 T S AT MR 3, R
J5 RI>0. 8 2 [al S (AR A% A 2K IBORI B T ) e it Pt
IR, ARk, ©A B L RE ST
FARE, L3 25 SR8 A ) i A3, HE B R v SR
R SEA AL & A5 R R BIAR)S RIZ) RI
AU REARA R I K e S R 3R 3 nT A SRR
AR, BN T2 S EHE LIREX
R T AE NREES DA A BT, 32 ZE0E5E 7 [ 4R
TEX “HBUR WSS, ABEFER A REIEAG A Hfi
MZ B 2 B R EO0 B RS A AR 3 i R v
FETERRZIE , anfRHAER U], 76 VIS AR OL T,
i 25 HV IR A Dy A8 6 PR 25 D B R RIS



- 344 - 17 R BR 27 2 3k 2024 4F 4 J1 565 40 %55 4 3] ] Clin Anesthesiol , April 2024, Vol.40,No.4

*3 WAREARERRMRESFIER

nzh Ak M SIEHRE EL B
it HH BIE SCHETTENZ) ARJG 24 h
MAP N4l 47 97.1x12.4  93.7x14.1
(mmHg) D4l 47  98.3x14.5  97.0+11.8
PP N4l 47  67.5%9.7 66.7+11.3
(mmHg) D4l 47  65.7+10.6  65.8+11.4
CVP N4l 47 10(8~11) 10(8~11)
(mmHg) D4l 47 10(9~11) 10(9~12)
o N# 47 7.410. 1 7.4£0. 1

D4l 47 7.4+0.2 7.4+0. 1
K* N4l 47 5.2+0.7 4.2+0.4"
(mmol/L) D4l 47 4.90. 4 4.3£0.9
Lac N4l 47 0.70.2 0. 6+0. 2
(mmol/L) D4l 47 0.6+0.3 0.5+0.7

T 5 R AT RN Z He gL, P<0. 05,

x4 FHABREAREMS RIPLER

EELAD A5 g ST R ARJF 24 h
. N4l 47  0.649£0.088  0.5990.053
D4l 47  0.6820.109  0.6050. 080
B! 0. 099 0. 068
(95%CI) (0.087~0:116) (0.059~0.079)

TR Z B 8 [, R 24 bl et &
IR NI RI 22 S gt i B, o E W
ERRERAEATE M R A AR R A [ R, AN 20 A
B R AR

Z W — b SR L2 B g, % 22 LM e =2
PR L ik 2R B 52 R HA R AR AR
2 Ol — et 2~5 wg - kg™ - min™' %50 BERE
o RSB I g DR O A R A
HERFISZ (A TP A7 73z I (H AR IS 45 R A

Z2{H(95%CI)
KRR Z) —— 0.099(0.087~0.116)
ARJF24 h — 0.068(0.059~0.079)
s 0
Coem R g

AL RE A=-0. 06,
El1 XERAZS5SARG 24 h RI EL BTG E

—o TR JGENT B ARG LI FE et A
YIRS SE TRt &, R B &2
ECL g X R B 2 IR A7 (3 2 Ak I AR Ok [ N
HMASTHERE B RS MR v 2856V 22 15 i , % T it
I T 25 F B b R 2R A AR rp i A T 2
LB FIRRER o ZIHsh 2, FohoHER 152
M8 2 B e ZAN , 6F I 1 A B T 285 - 2 g, (AL A
JECYRE i 5 AR A P i A /0 I T R A LR B
BE AR BEZE > £ 10,0.1~0.4 ug - kg™ - min™’
4 25 FF B 1B 25 mT A i A R 0 o E
XEZE B 2R EESIERAE, 1ok, AW
B R 2R3 T o 1 N R AR A -2 R R A
PRI 35, B S N RS 3R R (2N PGE, Al
PGL, ) , WA T 55 FL B 0 A8 00400 500, 445 ' /N BR U
R AR, KRR EEHE ERE(FH
W2~3 M%) i LA E i, ol i SR
Bt AR g o 2 R bR R AR R R Y
BEH RIAE T HZ OB, DR TSR
oy 25 B R R TE AW DR 3 2 T Y & ek
AN FLE R,

AR SE DGF iyl 37 fa 6 PR 22, 55 v 1
FERA B TR E haerk &, B
JEYERF MAP>93 mmHg 5 K47 WS HIE" , &%
{8 T T S S A T e 24 e TR Ty, I A R BUR

x5 WABREAELRERM S Ser 71 GFR fLbE&

Ei=Lan Ao i 1d

3d 5d 7d

Ser N 47 391.0(255.0~522.0)

(mg/dl) D4l 47  423.0(331.0~644.0)
GFR N4 47 15.3(11. 1~21.9)

(ml/min) D# 47 15.5(8.6~21.5)

161.0(129. 0~203.0)
165.0( 130.0~217.0)
46.0(38.5~56.3)
45.3(33.5~55.8)

132.0(111.0~160.0)  114.0( 100. 0~ 141. 0)

142.0(115.0~160.5) 117.0(100.0~150.0)
52.3(43.1~72.6) 66.9(54.8~81. 1)

54.3(46.3~74.9) 64.8(50.9~83.6)




IF PRIBR I 2 2024 4F 4 A5 40 B4 43 J Clin Anesthesiol , April 2024, Vol.40, No.4 - 345 -

RS, ARPFFCRA T IZEL MAP b H s S 1)
X —FH X A ST A A0, (VR 5% s 3 R A A A
MAP It 25 5, ¥ m T X —FR{E, X ] fig /&
CTHEAEUS A Y IR H X TR,
Y EIRRIEN o 2B sh 2, R FBOE AR
e, WAL 0 S e A 22 A Rk —
H T,

RIFFAELE—E W RBR T, &5, WA T
ARUEFR 46 45 FA BRI (8], WF 5% b IE R % RI 2647
A K, BT ot B T BB A PR AU X Ser
5 GFR #8477 Wi, DGF B2 Wit T A 5 3k
itz b BEIEE C e b 20 it B e il A O i iz
R A AT LR I 2 A 4 A S 4R AR T
KA, f5cJa, WFFERT T3 5 B Dy Re A9 WE AR A2
SO ARIG 7 d A SCEIRHEAT T 4307 .

ZE LTk B RS AR R o R R B R R Ak
MG Y S AN S T 2 B, [FE,
HZ e, R AR S FIREREERE ARG
7d BRI ER NI ER, KHE LIRETZ e
N A RS AR

2 £ X #t

[1] Wagener G, Bezinover D, Wang C, et al. Fluid management
during kidney transplantation; a consensus statement of the com-
mittee on transplant anesthesia of the american society of anesthe-
siologists. Transplantation, 2021, 105(8) ; 1677-1684.

[2] R4, UM, POk, FARS WG T X AR AR IS
I REIRIZ KT A AE A SZ . I R IPR BE2E 2 35, 2020, 36
(10) : 980-983.

[3] Tena B, Vendrell M. Perioperative considerations for kidney and
pancreas-kidney transplantation. Best Pract Res Clin Anaesthesiol,
2020, 34(1): 3-14.

(4] WAZH, 225, T, 5. F6EEIEE % FA M 2tk 5
TAOT TN K DAL A BIF 5 BE TR I DR JRR % 2% 2% i, 2021, 37
(12)+:1306-1309.

[5] Belletti A, Lerose CC, Zangrillo A, et al. Vasoactive-inotropic

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

score: evolution, clinical utility, and pitfalls. J Cardiothorac
Vasc Anesth, 2021, 35(10) : 3067-3077.
AR, BRAITE, 22T, BB G B Y AR IE Rk 12
FERARME (2019 ) . AR ERAL, 2019, 10(5) : 521-525.
BREH, Vg, 2207, 45, fTERZ A « e —mFAR
I A 38VE KB B SAS SEBR. DI B T4 | 2020,
33(3): 226-230.
Radermacher J, Mengel M, Ellis S, et al. The renal arterial re-
sistance index and renal allograft survival. N Engl J Med, 2003,
349(2) . 115-124.
Bejic M, Déglise S, Venetz JP, et al. Use of intraoperative
duplex ultrasound and resistance index reduces complications in
living renal donor transplantation. Transplant Proc, 2018, 50
(10) : 3192-3198.
Zhang X, Hu Y, Luo T. Low-dose dopamine for renal transplan-
tation; a brief PRISMA-compliant meta-analysis. J Clin Anesth,
2020, 67 110031.
Friedrich JO, Adhikari N, Herridge MS, et al. Meta-analysis:
low-dose dopamine increases urine output but does not prevent re-
nal dysfunction or death. Ann Intern Med, 2005, 142 (7).
510-524.
R, WURME, BRare, 5 W RRRBS Hir S
L B 7357 B AT-7H8 23U R AR S8 385 AR 2 Bk )2
Il RIFRIESE A5, 2021, 37(6) : 574-578.
Di Giantomasso D, Morimatsu H, May CN, et al. Increasing
renal blood flow ; low-dose dopamine or medium-dose norepineph-
rine. Chest, 2004, 125(6) : 2260-2267.
Toshida K, Minagawa R, Kayashima H, et al. The effect of prone
positioning as postoperative physiotherapy to prevent atelectasis
after hepatectomy. World J Surg, 2020, 44(11) : 3893-3900.
Di Giantomasso D, May CN, Bellomo R. Norepinephrine and
vital organ blood flow. Intensive Care Med, 2002, 28 (12).
1804-1809.
Campos L, Parada B, Furriel F, et al. Do intraoperative hemody-
namic factors of the recipient influence renal graft function.
Transplant Proc, 2012, 44(6) : 1800-1803.
Choi JM, Jo JY, Baik JW, et al. Risk factors and outcomes asso-
ciated with a higher use of inotropes in kidney transplant recipi-
ents. Medicine (Baltimore) , 2017, 96(1) : ¢5820.
(Moh B 399.2023 - 06 - 26)



