Med J Chin PLA, Vol. 49, No. 8, August 28,2024 < 881

W% I PREFSR

ScvO, X E 4 BE L AN BB S VB AR5 S it '8 545 1Y
P E

REM, xxH

VLY ER AR R , WP R 0300005 ARTCZE M EE BEAS = BEAE UL RREERE, dEET 100059

[FESZES] R692.9 [XEkFRERSE] A [DOI] 10.11855/j.issn.0577-7402.2519.2023.0510

[FBHA] ARSI VR A R 25 i 58

[BIAZA] RZEM, XK. ScvO, X A7 B E ML Nl B B3 2 DI BR A 5 S B 105 100 T 00 A0 (L (). fff il 42 s 2 4, 2024, 49(8):
881-888.

[WFsBHA]  2022-12-03 SR BH] 2023-03-05 [(EZBHA] 2023-05-10

(FE] B IO EIK I E IR A (SevO,) X AF B F LA A B 5 873 VI Bk (RAPN) A J& 20 B 5 3 (AKT) iy
TOMNE. FiE BB 2022 4F 2 — 9 A AR ZE B BE BE 57 — IR % rful A RS MRHE 52 RAPN 1) 78 1 2 4F fB 3 I PR ¢
b RS PR B R 2 R BRUS AR MEIZ BT ART, ARAEAR 5 27 &2 AKUE B 40 0 ARLA (n=22) 5 E AKTZH (n=56) . 435
F OIS (T,) . B SIKBEET S minJ5 (T,) . B SIKIFHS min J5 (T,) . FARESH)G (T,) IS . # bk 2E77 i
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BB TR (P<0.01); 5 T,BF Eb4L, JE AKTA T, B FPG /K VB B FHimi (P<0.01) . 53E AKIZH 48, AKIZH T,—T,Hf SevO, B i
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[Abstract] Objective To investigate the predictive value of central venous oxygen saturation (ScvO,) in elderly patients
with acute kidney injury (AKI) after robot-assisted partial nephrectomy (RAPN). Methods Seventy-eight elderly patients who
underwent RAPN in the Department of Urology, the Third Medical Center of Chinese PLA General Hospital from February to
September 2022 were selected. AKI was diagnosed according to the International Nephropathy Improving Global Prognosis Criteria,
and the patients were divided into AKI group (n=22) and non-AKI group (n=56) according to whether AKI occurred after surgery.
Blood gas analysis of venous blood was taken after central venous puncture (T,), S min after renal artery occlusion (T,), S min after

renal artery opening (T,), and after surgery (T,). Hemoglobin (Hb), arterial blood lactic acid (Lac), arterial oxygen partial pressure
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(Pa0,), ScvO, were recorded respectively. Oxygen uptake rate (O,ER) were calculated. Multivariate logistic regression analysis was
used to analyze the risk factors for postoperative AKI. Receiver operating characteristic (ROC) curve was used to analyze the
predictive value of ScvO, for AKI in elderly patients after RAPN. Results Compared with non-AKI group, fasting plasma glucose
(FPG) level in AKI group significantly increased at T,-T, (P<0.05). Compared with T, FPG level in two groups obviously increased
at T|-T, (P<0.01). Compared with T, the FPG level in T, significantly increased in non-AKI group (P<0.01). Compared with non-
AKI group, ScvO, in AKI group significantly increased at T,-T, (P<0.01), Lac level at T, significantly increased (P<0.0S). There was
no significant difference in O,ER between the two groups at each time point (P>0.05). Compared with T,, O,ER in T -T, significantly
decreased (P<0.01), and ScvO, in both groups significantly increased (P<0.01). Compared with T,, ScvO, in non-AKI group
significantly increased at T,-T, (P<0.0S or P<0.01). Compared with T,, ScvO, in non-AKI group significantly increased in T, (P<0.0S).
Multiple-factor analysis showed that T, ScvO, (OR=1.127, 95%CI 1.006-1.263, P=0.039) was an independent risk factor for AKI after
RAPN. ROC curve analysis showed that T, ScvO, had a sensitivity of 77.3%, specificity of 71.4%, truncation value of 81%, and area

under the curve (AUC) of 0.761 in predicting AKI after RAPN. Conclusion  ScvO, has certain predictive value for the occurrence of

short-term AKI after RAPN.
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2022 4F 2—9 F 4%3% RAPN 1) 78 {5 £ 4F (835 A B 58 %)
o MAbRE: (1) TABERRK T 152 RAPN; (2)4F
% 65~80 % 3 (3)MEBIAFR 5 (4) 3 B ok 1 2 i Py 2%
(American Society of Aneshesiologists, ASA)4;4% I— Ill
P (ARFIAF. BEIIREIEH . HEBRARE: (1)IKS7
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L2 FREETE A RE TR, A% R
L RGE B, HE MR OOT R LI O
(heart rate, HR)\ Hﬂ( Jﬁ [fll %‘ /f@ *[] E (pulse oxygen
saturation, SpO,). JFRIEIEHiTJa BRI B850 bk 2 ol s
I BIKIE . BRI S5 FHARFERK TR 0.2 mg/kg . &7 5%
KJE 0.3 pg/kg. MBI %5 0.2 mg/kg,
R, A ERALSE: B A
2L/min, S 6~8 ml/kg, EIZ AT R 12~15 YK /min,
WEIE LG 1:2, TR ARV 60%, HERFsh ki — 4 khs
43 JE (arterial partial pressure of carbon dioxide, PaCO,)
T 35~45S mmHg. JREFAERE R -5 G RRIE, W
A 19%~29% L 5EE, #RIKARENIAE 15~20 ml/h, 1L
THOASE 2~4 ng/ml BESHVE B S5 K, HEFRR IR HL XL
Wi 45 %X (bispectral index, BIS)TE 40~60. 1755 T8
PGS AT A O ST P Dk 2 R B AU FhC ik
S RPN Sk 6~8 ml/ (kg h) i i FLIR Al A
W, PRI 2 ViR Ve . T A
AR AR AR T 90 g/L, U4 A i 3 o 4 214
Ml ARApCRAIZHAE FIRER . B, HURER
L 37 b R S5 A 20 T RS (B ) £2096

L3 AKIZIrpRiE MG KDIGO 4§ M2 Wikn i -
AR5 48 h PIHLEF EF+>0.3 mg/dI(>26.5 pmol/L) 5 7 d
PIILEF T+ 2 3R (A Y 1.5 4%, SR <0.5 ml/ (kgh)
Frgk 6 h UL ERIATZ I 0 AL, $2 IR S5 215 K24
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24h C i EH (C-reactive protein, CRP)7J(5lZ N
LMK (postoperativenausea and vomiting, PONV) &
AR R E 3 h e R LT 4 (visual analogue scale,
VAS) FUEBE S TE]

142 FINRERERR 0RO R KSR B A S (T,)
LA 5 48 h(T,) {9 IfiL 3 JIL BT (serum creatinine, Scr) .
JR 2 A (urea nitrogen, BUN). Bt #Jl & (cystatin C,
Cys-C). B, ERE 1 (B,-microglobulin, B,-MG).
BB /NEKR UE 3 2R (estimated glomerular filtration rate,
eGFR) . JRMR (uricacid, UA)ZE'E IfHEEHR

143 AR RITERESIK . Ok
FHRIEE G (T,), B Sk S min J5 (T,), & Ik
FFHL S min J5 (T,), VAKTFAREGE RS (T,)MEsh . #
ok it #E AT A5, 2 S Hb. B KL LR (lactic
acid, Lac). 3 ik Il % 43 J& (arterial oxygen partial
pressure, Pa0,). ScvO, Fil %A 4% B % (oxygen uptake
rate, O,ER). O,ER(%)=[ 3l ik Il 4 7% & 22 (difference
between venous and arterial oxygen content, Ca—VOZ) /3]
JUK Il 48 7 & (arterial oxygen content, Ca0,)]x100%;
e8| Ca-v0,=Ca0,— T Hﬂ( Ifi & & & (venous oxygen
content, Cv0O,); CaO,=1.34xHbx 3j ik Ifil % 11 F1 F£
(arterial oxygen saturation, Sa0,)+0.003xPaO,; CvO,=
1.34xHbxScvO,+0.003xPcvO, 0

L44 ZAEEH RAPN ARG AKIHYSER R T Hf
BT P<0.0S B R ARy AR B, DIRJE 2
kA AKIVE R AR 5, SR H 22 IR logistic 17143
BrARJG ART Y fE B 3, 455 LG4 L (OR) H 95%
EAE X (CD) IR

1.4.5  ScvO, Xt & 4F 3% RAPN A Ji5 AKT 1) i 4 (i
I3HT R MedCale B fF2 1 2 10# TAEFRHIE(ROC)
Mgk, HR4E IR R AL (AUC) /3 HT SevO, W B AE
RAPN A J5 AKI ) FU A

L5 GEiteEAbHL N SPSS 26.0 Fil MedCale 19.5.6 K
PEEFTGE b RSO A (%) s, ZHLIA] LL AR
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K KKk Fisher B VIMERIL s IS0 1T 7E
B xts Fen, ALIE] HLHECR FH ST AR AS ¢ K565
BT RHHE ORI M(Q,, Q)F/R, IRl
KPR ST AEARR ARG, 20 N F R FH 4R o
B 225501, P<0.05 W2ZERAGITFE L.

2 & B

2.1 WL —AEOL LA PIZL— GOk B AR 1)
B WL 22 S Y Te e 27 7 L (P>0.05, K1)
22 MBI LS SIEAKIA LI, AKI
ZH T, B Ser, Cys-C. B,-MG /K F-H4H] i 14155 (P<0.01)
51,0, T84 Scr. Cys-C /K48 8 T i
(P<0.05 5%, P<0.01), eGFR, UA /K 0] & T %
(P<0.01); 5T, AfHAEE, T,BF AKI4] B,-MG /K- i
T (P<0.01) (2 2).

2.3 P4l FPG. PaO,. SpO,. HR, MAP. Hb. {&
M HAEAKI4IHE, AKI4L T, —T,0f FPG /K-F-
0 3 (P<0.05) . 5 T WA, W4T, —T, R
FPG7KF-HH i 7+ (P<0.01); 5T B LbA:, JEAKIA
T, i FPG /K ¥ W] . T} 5 (P<0.01). 4% I [1] i 145 41
PaO,. SpO,. HR, MAP. Hb, {KJEZHIAIZH N i 22
SETGEA X (P>0.08) (£3).

2.4 P4l Lac. O,ER, ScvO, b Sk A4
B, AKLY T,—T, B} SevO, B & FH & (P<0.01), T,
Lac 7K B &5 755 (P<0.05) o 45 Fsf 1] 5 I 4H[B] O,ER
BRI IGEIH#E L (P>0.05). 5T, 8K, P
20 T, —T, 0} O,ER¥JH i T % (P<0.01), ScvO,¥ R
Jh s (P<0.01); 5 T B Hede, dE AKL 41 T,—T, B}
ScvO, B & T+ 155 (P<0.05 5% P<0.01); 5 T, B Heds, dE
AKTZH T, 15} SevO, 1 2. 751 (P<0.05) (£4)

2.5 RAPN AR Ji5 AKI 5210 K £ 1 —JC logistic EIYEEA
B DIRJERE LA AKLE N FAS &, A0 LA
Giil2E 50 S E4R (T, FPG, T,FPG, T,Lac. T,
ScvO,. T, ScvO,)VE R A A8 544 A —Jt logistic [1] 53
Mr, @53 E/R, T, SevO,(OR=1.127, 95%CI 1.006~
1.263, P=0.039) & RAPN A J5 AKI [ 2l 571G [
F(ES3),

2.6 ScvO, X} RAPN AR J5 AKLI UMMM ROC i £k
ISR B R, T, SevO, il RAPN A J5 AKI 4 ek
FE N 77.3%, FESEIE N 71.4%, BT N 81%, HhZk
THB(AUC) R 0.761 (& 1),

3 W i

RAPN [P 2R DX = 2 R B e 85 e ) R
PR AR ARG B A5 00 R T I 2 T 3 231
Fi 7R (laparoscopic partial nephrectomy, LPN)", RAPN
ATSEEEOR EHAT BRI R D IR i PN S A] A i 4

883



884 > RINZEE¥Zk 20244FE8 128 H  449%: 45l

R1 P RAPN BAFBH — VORI B T AL L B LU

Tab.1 Comparison of the general and perioperative baseline data between the two groups of elderly patients underwent RAPN

Ei=(7y ARTH (n=22) 4k AK1 4 (n=56) t/x/Z P
R, M(Q, Q)] 68.0(66.0,70.0) 68.0(67.0,70.0) -0.68 0.497
PR (5 /%, 1) 15/7 35/21 0.22 0.638
BMI(kg/m?’, x+s) 25.62+3.90 24.73+2.82 0.98 0.336
LVEF(%, x+s) 60.91+3.04 59.91+2.73 1.41 0.163
JiIEE RN mm, M(Q,, Q,)] 31.01(26.55,41.37) 30.87(12.77,45.99) 0.48 0.633
BB SR/ N mm, M(Q,, Q,)] 73.66(60.71, 85.53) 71.18(43.72, 87.38) 0.47 0.641
ARHi FPG[mmol/L, M(Q,, Q,)] 5.24(4.67,6.41) 5.40(5.00, 5.82) 0.26 0.798
RHT GSP(wmol/L, x+s) 160.09+15.36 156.63+18.25 0.79 0.434
AT Hb(g/dL xts) 141.00+13.50 136.25+18.57 1.09 0.279
A5 752 [1)(%) ]
el 9(40.9) 17(30.4) 0.79 0.374
% A 10(45.5) 22(39.3) 0.25 0.618
BB [15(%)]
[=1IVAR 10(45.5) 32(57.1) 0.87 0.351
) 8(36.4) 18(32.1) 0.13 0.722
NN IIRES 5] 7(31.8) 15(26.8) 0.20 0.657
E NGRS ES
5 2y Bk SELITFsF 1] (i, x+s) 21.73+5.17 20.38+7.87 0.74 0.459
I [m], M(Q,, Q)] 100.00(87.50, 200.00) 100.00(50.00, 200.00) 0.97 0.331
R [ml, M(Q,, Q)] 150.00(100.00, 225.00) 100.00(100.00, 200.00) 0.57 0.566
AR L[, M(Q,, Q)] 1.50(1.00, 1.50) 1.13(1.00, 1.50) 1.47 0.143
Je AT = (L, M(Q,, Q)] 0.50(0.50, 1.00) 0.50(0.50, 1.00) 0.14 0.891
IR R R R R [ (R ] 9(14) 21(28) 0.08 0.781
SRR w5 /R IR 1 Fr R [ (1R ) | 7(7) 13(13) 0.61 0.434
FAREF ] (min, x+s) 147.73+23.34 141.79+23.36 1.01 0315
CRP
AR [mg/L, M(Q, Q,)] 1.28(0.50,2.25) 0.50(0.50,2.11) 1.03 0.301
AR JG 24 h[mg/L, M(Q, Q,)] 18.85(14.43,32.81) 19.83(14.09,28.13) 0.20 0.844
Tilfe
PONV &A= R[4 (%)] 5(22.7) 14(25.0) 0.04 0.833
ARG 3h VAS 4343, M(Q,, Q)] 2.50(2.00, 4.00) 2.50(2.00, 3.00) 1.52 0.129
fEBERTTHI[d, M(Q,, Q,)] 9.00(8.00, 11.00) 8.00(7.00, 10.00) 1.38 0.169

RAPN. HLAS NS BB B VIBR AR ;. AKL SPERBifs; BML REFSE; LVER A0 E S 534 FPG. 25 IIMAY ; GSP. LIS & A
Hb. MZIFEF; CRP.CWEH; PONV. RJ5 LKt

£2 P4l RAPN Z4EHE ARFT M AJS 48 h Scr . BUN, Cys-C . 3,-MG ,eGFR ,UA 7K - FL 4%
Tab.2 Comparison of levels of Scr, BUN, Cys-C, 3,-MG, eGFR, UA at before and 48 h after operationbetween the two groups of elderly

patients underwent RAPN
o AKI 4 (n=22) Ak AKI4H (n=56)
Fatn
T, T, T, T,
Scr(wmol/L, x+s) 73.64+20.74 116.59+28.56 Y 68.09+15.16 80.13+16.76
BUN[mmol/L, M(Q,, Q) 5K xs] 6.07(4.81,7.07) 7.10£1.56 5.59(4.83, 6.66) 6.45+1.88
Cys-C[mg/L, M(Q, Q)] 0.83(0.77,0.91) 0.97(0.86, 1.25)®® 0.79(0.73,0.91) 0.82(0.73,0.98)
B,-MG(mg/L, x+s) 1.84+0.40 2.15+0.45® 1.80+0.43 1.70+0.38
eGFR[ml/(min-1.73 m?), x+s] 100.44+11.47 72.76+21.87? 101.53+12.89 81.38+28.86%
UA(umol/L, x+s) 354.50+97.75 284.14+96.461 319.93+82.32 264.79+80.361)

RAPN. HLEF BB B DIBRA s AKL 2VE 307 Scr. IIEWLEF; BUN.JRERA; CyS-C.HEINER-C; B,-MG. B, FERIEH; eGFR
B /NERIE 2 UA R T, POEkaE il B85 T, RIS 48h; 5T AFHEL, (1)P<0.05, (2)P<0.01; HIEAKIALEE, (3)P<0.0S,
(4)P<0.01
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Tab.5 Binary logistic regression analysis of risk factors AKI after RAPN

- AR A 5317 Z A Z BIE 517
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OR(95%CI) P OR(95%CI) P
T, FPG 1.475(1.057~2.058) 0.022 1.148(0.755~1.748) 0.518
T, FPG 1.432(1.061~1.932) 0.019 1.382(0.932~2.051) 0.108
T, Lac 3.708(0.843~16.316) 0.083 - -
T, SO, 1.186(1.069~1.316) 0.001 1.127(1.006~1.263) 0.039
T, SevO, 1.160(1.044~1.288) 0.006 1.096(0.968~1.239) 0.147
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