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Risk factors of acute kidney injury after robotic cardiac surgery
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Abstract Objective: To analyze the safety and efficacy of robotic cardiac surgery, and to explore the risk fac-
tors of postoperative acute kidney injury (CSA-AKI). Methods: The data of 147 patients who underwent cardiac
surgery under robotic cardiopulmonary bypass (CPB) from July 2016 to June 2022 in Daping Hospital of Army
Medical University were retrospectively analyzed, and their demographic data and related clinical data were statis-
tically analyzed. The patients were divided into the CSA-AKI group(n =37) and the non-CSA-AKI group(n =
109) according to whether CSA-AKI occurred after operation, and 1 patient died in the early postoperative period
and was not included in the group. Univariate analysis was performed for perioperative risk factors in both groups.
followed by multivariate logistic regression analysis for variables selected to be more significant. Results: Thirty-
seven of 147 patients(25. 34 %) developed CSA-AKI after robotic cardiac surgery, 28(19. 18%) had stage 1 CSA-
AKI, 6(4.11%) had stage 2 CSA-AKI, 3(2.05%) had stage 3 CSA-AKI, 1(0.68%) had renal failure dialysis,
and 1€0. 68%) died in the hospital. There were significant differences in age, gender, obesity class, hypertension,
smoking, alcohol consumption, NYHA class, left atrial anteroposterior diameter(LAD) , triglyceride(TG) , high-
density lipoprotein cholesterol (HDL-C), alanine aminotransferase (ALT), operation time, aortic cross-clamp
time, CPB time, and operation type in CSA-AKI group and non-CSA-AKI group(all P<C0. 05). Multivariate lo-
gistic regression analysis suggested that preoperative TG(OR =1. 756, 95%CI: 1.058 —2. 914, P=0.029) and
operation time = 300 min(OR =3. 649, 95%CI: 1.061—12.553, P =0.04) were independent risk factors for
CSA-AKI after robotic cardiac surgery. In the CSA-AKI group, the postoperative tracheal intubation time, inten-
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sive care unit stay, and postoperative hospital stay were significantly prolonged, the incidence of postoperative pul-

monary infection, liver function injury, and hypoproteinemia was significantly increased, and postoperative high-

dose transfusion events were significantly increased (all P <C0.05). Conclusion: Preoperative TG and operation

time = 300 min were independent risk factors of CSA-AKI after robotic cardiac surgery. In patients with postop-

erative CSA-AKI, postoperative tracheal intubation time, intensive care unit stay, and postoperative hospital stay

were significantly prolonged. the incidence of postoperative pulmonary infection, liver function injury, and hy-

poproteinemia are significantly increased, and postoperative high-dose blood transfusion events are significantly in-

creased.

Key words robotic surgery; cardiac surgery; cardiopulmonary bypass; acute kidney injury; risk factors
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Table 1 Preoperative general data

B ,.X+S

i H JE CSA-AKI 41 (109 i) CSA-AKI 41 (37 #i) /e r
RS/ % 41.19413. 10 47.84411.53 7.530 0. 007
EER ¢ 34(31.19) 21(56.76) 8.005 0. 005
B /cm 160.77£7.72 161.294+7.78 0.293 0.589
R H ke 57.30411.13 61.35411. 89 3.529 0. 062
BMI/(kg * m %) 22.1243. 60 23.4243.77 3.510 0.063
BSA/m? 1.5940.17 1.6240.18 2. 936 0. 089
HE B 43 4% 6.172 0.014

it 952 14(12. 84) 3(8.11)

EH 66(60.55) 15(40. 54)

8 2 S B 29(26.61) 19(51. 35)
i PR 9 1€0.09) 2(5.41) 2.779 0. 098
5 1M 10€9.17) 8(21.62) 4.014 0. 047
2 4 15(13.76) 13(35. 14) 8. 504 0. 004
el 12(11.01) 15(40. 54) 17.701 <<0. 001
NYHA 434 6.668 0.011

I % 2(1.83) 0€0)

I % 77(70. 64) 18(48. 64)

I %% 30(27.53) 19(48. 66)
LVFS/% 36,5344, 71 36,4944, 59 0. 003 0. 959
LVEF/% 66.28+6.51 66.3845. 21 0. 006 0.937
LAD/mm 34.2846. 54 37.5147.32 6.329 0.013
LVDs/mm 42.5146.97 43.7846. 69 0.935 0.335
RAD/mm 37.8847.91 36.9546.72 0. 414 0. 521
RVDs/mm 28.1148. 84 26.7246.41 1.358 0.246
RS R 25 /mmHg 26.26+12.38 29.24+11.22 1.682 0.197
SPAP/mmHg 35.34415. 49 37.32413.17 0. 487 0. 486

W LAD: BRI G 7 ; LVDs: £ E R 5783 RAD . A7 5 Hi45 s RVDs . A E R F 12,
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Table 2 Preoperative examination data X+S

W H 4E CSA-AKI 41 (109 fi) CSA-AKI 41 (37 B Y/t P

TC/(mmol « L") 3.92+0.93 3.96£1.09 0.031 0. 861
TG/(mmol = L™ 1) 1.15+0.71 1.62+1.13 9.002 0.003
LDL/(mmol « L") 2.3740. 64 2.45+0.71 0.338 0.562
HDL/(mmol « L™") 1.2740.41 1.1240. 33 4.336 0.039
ALT/(U-L™H 19.40+£11.71 24.62+£17.04 4. 301 0. 040
AST/(U -« L") 22.63+£7.78 23.41+10. 32 0.230 0.632
TBIL/(pmol « L™ 1) 14.254+7.23 13.7646.22 0.133 0.716
DBIL/(pmol « L") 2.77£1.71 2.91+2.38 0.132 0.717
ALB/(g+ L") 41.44+4.19 41.254+3.82 0.062 0. 804
PA/(mg+L ") 224.62+£42.93 232.66464.99 0.733 0.393
SCr/(pmol « L™ 60.82+13.28 65.79+£17.11 3.329 0.070
GFR/% 144.94+34. 87 142.79+45.02 0.090 0.764
UA/(pmol « L™") 322.29+92.65 340.92+76. 86 1.211 0.273
HGB/(g+ L™ 136.67+£25. 66 136.65+16.47 0. 000 0.996
PLT/(X10° « L™ 226.47+67.92 225.49456.53 0. 096 0. 757
RDW/ % 43.41+4.16 43.64+3.68 0.091 0.763
NE/(X10% « L™") 3.34+1.31 3.84+£1.43 3. 849 0.052
LY/(X107 - LY 1.88+£0.68 1.8140.52 0.415 0.520

H:TC B EEE; TG H it =85 ; LDL-C A% 2% £ IE 8 (= B[ B HDL-C. = % IR S A R B ALT. N AR AR
i AST: RIT& AR AL TBIL. B HZ0 £ DBIL . 4 HL R ALB: A& A PA: BT A& A GFR: B /M Bk g i %
UA R ; HGB: i 2035 14 ; PLT . ifi /N s RDW : £1 41 Jiftd 55 5 s NE . Ho Pk 40 i 3180 LY - 4k B 40 i3 4%

&3 BEFARAM

Table 3 Operation data B(%), X +S
i H 3 CSA-AKI 24 (109 i) CSA-AKI #H (37 i) Y/t P
F A E] 2300 min 48(44.04) 29(78.38) 14.983 <0. 001
CPB i} [d] / min 123.49474.08 181.01+89. 36 14. 948 <0. 001
= B Jik BEL BT B 18] / min 69.58456. 04 112.324-70. 28 14.058 <20. 001
A v 21 2 Jif 2 i A i =800 mL 10€9.17) 8(21.62) 4. 891 0.029
AR 1L 5 i A i =800 mL 4(3.67) 4(10. 81) 3.983 0.048
TR 9.168 0.003
TR N8 5 5 U AR 69(63.31) 14(37.84)
S LFRBFIEAR 14(12. 84) 5(13.51)
A o g B I R 26(23. 85) 18(48.65)

x4 BERBREH

Table 4 Postoperative data BC%).X+S
=] 4k CSA-AKI £H (109 fi]) CSA-AKI 41 (37 ) Y2/t P14
ARJFH 1 X5 #aE/mL 337.34+313.91 398.11+312. 84 1.037 0.310
AW BN R /B 12.3346. 25 18.234-8. 89 19.597 <<0. 001
Wiy Z= 45 A /h 53.22418. 64 64.72425.93 8.516 0. 004
A5 A BERT ] /d 9.06+3. 24 11.3545. 14 10. 055 0.002
A S5 KA 4 i 1. =800 mL 10€9.17) 11(29.73) 9.997 0. 002
it 358 1% 29(26.61) 17(45. 95) 4.883 0.029
AR H 14(12. 84) 9(24.32) 2.757 0. 099
Ji- 3y e 451 4 14(12. 84) 10(27.03) 4.104 0. 045
[EEAR- v R 68(62.39) 27(72.97) 1.356 0. 246
I F 8 H S 55(50. 46) 28(75.68) 7.427 0. 007
fRH F 2 H M E 17(15.59) 9(24.32) 1.432 0.233
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F 5 CSA-AKI B EEK & EE logistic [E 134 47
Table 5 Risk factors of CSA-AKI analyzed by multiva-

riate logistic regression analysis

JA SRS B SE P OR (95%CI)
AR 0.034  0.020  0.090 1.034(0.995~1.076)
B —0.116  0.558  0.835 0.890(0.298~2,661)
A K 0.287 0.765 0.707 1.333(0.298~5.970)
[V eli] 1.312  0.712  0.065 3.715(0.920~15.009)
TG 0.563  0.258  0.029 1.756(1.058~2.914)
F AR B} ] = B
) 1.295  0.630  0.040 3.649(1.061~12.553)

300 min
CPBIf[]  —0.007  0.009  0.406 0.993(0.976~1.010)
3= 3 bk BH.

) 0.011  0.010  0.279 1.011(0.991~1.032)
s 7]
gy —5.566  1.700  0.001
3 it
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BT 0T R A 2 55 MG, AR RO 45 R Wow
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