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Construction of acute Kidney injury risk prediction model and prevention
strategies after Da Vinci robot-assisted partial nephrectomy

GOU Weiting', ZHAN Haiting', WANG Rui’, ZHOU Yanyan', MU Bo'
(1.Department of Anesthesiology, the First Affiliated Hospital of Xinjiang Medical University, Urumqi 830000, China;

2. No.4 Department of Gynecologic Surgery, the Third Affiliated Cancer Hospital of Xinjiang Medical University,
Urumgi 830000, China)

Abstract Objective: To construct a risk prediction model for acute kidney injury (AKI) after Da Vinci Xi robot-
assisted partial nephrectomy (RAPN) and to explore related prevention strategies. Methods: Clinical data of 86 renal cancer
patients who underwent RAPN in the First Affiliated Hospital of Xinjiang Medical University from May 2023 to January 2024
were retrospectively collected. Patients were divided into the AKI group (n=16) and non-AKI group (n=70) according to whether
AKI occurred after surgery. General data and perioperative indicators of patients in the two groups were compared, and binary
Logistic regression analysis was used to analyze the influencing factors for AKI after RAPN, and a Nomogram model was
created for internal validation. Results: Hypertension, diabetes mellitus, body mass index (BMI), postoperative pneumonia, and
warm ischemia time were risk factors affecting postoperative AKI in renal cancer patients who underwent RAPN, and standard
deviation of the 5—minute average NN intervals (SDANN) was a protective factor. The C-index value was 0.957, and the model
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had good discrimination. The ROC results showed that the Nomograph model predicted AKI in renal cancer patients after RAPN
with an AUC of 0.987, which has certain predictive value. The specificity, sensitivity, and Youden index were 0.952, 0.970,

and 0.922, respectively. Conclusion: Hypertension, diabetes mellitus, BMI, postoperative pneumonia, warm ischemia time and

SDANN are independent influencing factors associated with the occurrence of AKI in renal cancer patients underwent RAPN.
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Table 1 Comparison of general data between the two groups of patients

TE AKI4H (n=16) 3E AKI 4B ( n=70) x/tE P&
TR (%) 53.25 + 4.88 52.97 +4.86 0.207 0.837
TR 0.054 0.817
3 1(68.75) 46 (65.71) — —
5°q 5(31.25) 4(34.29) = =
REIEEL (kg/m®) 26.562 +2.03 23.11+2.05 6.013 <0.001
Rk (%) 3.38+0.96 3.17+1.02 0.727 0.469
HERIS 3.922 0.048
&5 7 (43.75) 12 (17.14) = =
rEH 9 (56.25) 58 (82.86) — —
= & 6.144 0.013
&I 8 (50.00) 12 (17.14) — —
KEFH 8 (50.00) 58 (82.86) = —
SDANN (ms) 103.36 £ 15.27 128.29 + 15.52 5.813 <0.001
SDNN (ms ) 85.86 + 13.33 87.63+10.14 0.593 0.555
By IR 0.060 0.806
E=5 7 (43.75) 33 (47.14) = =
53 9 (56.25) 37 (52.86) — —
AEER (cm) 3.69+1.13 3.26 +1.09 1.426 0.158
AR B CysC 7K (mg/L) 0.98+0.25 0.94+0.26 0.559 0.578
ARBI FPG ( mmol/L ) 5.56 + 1.06 5.94+1.11 1.245 0.217
ARBT B,-MG ( mg/L) 1.98+0.64 1.63+0.71 1.810 0.074
K87 Ser ( pmol/L ) 67.47 +£9.52 66.52 +9.38 0.365 0.716
ARBTHb (g/L) 141.81£12.63 138.25+11.95 1.064 0.290
RepRAEANE (mL) 20.71+4.14 19.69 + 4.36 0.852 0.397
ARp@ENE (mL) 69.16 + 5.63 70.59 +4.71 1.056 0.294
AepHimE (mL) 95.33 +8.82 94.56 + 8.56 0.323 0.748
Ap5[RE (mL) 118.23 + 12.36 114.47 +12.48 1.089 0.279
FAER B8] ( min ) 26.85+2.96 22.93+2.11 6.197 <0.001
RIGHH% 9.826 0.002
=1 9 (56.25) 11 (15.71) = =
7 7 (43.75) 59 (84.29) — —
FAEE (min) 170.51 +19.56 168.26 + 15.67 0.494 0.623
FBRETiE (d) 10.91+1.09 10.88 + 1.06 0.102 0.919
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Table 3 Multivariate analysis on the occurrence of AKI after surgery
LEPSESES B AR Wald y ? P{& OR 95% CI
SInE 2.993 1.449 4.226 0.039 19.953 1.165~341.651
VEIRTB 3.882 1.459 7.079 0.008 48514 2.780~846.729
KERE 1.401 0.528 7.036 0.008 4.057 1.441~11.420
KGR 3.338 1.556 4.740 0.029 29.602 1.402~625.603
FAHR M B (8] 0.989 0.413 5.726 0.017 2.688 1.195~6.042
SDANN -0.198 0.076 6.862 0.009 0.820 0.707~0.951
1.0 == P ROCH %
2 = 1.0
3 0.8
s 0 =
506 o 0.8
&
= 0.4} LT e Apparent
E I ’ —Bias-corrected 0.6
2 021 - --ldeal i
0.0t . . . . . ®
0.0 0.2 0.4 0.6 0.8 1.0 0.4
B=1000 repetitions, boot
Predicted Pr{#A 5|=AKIZH}
Mean absolute error=0.038 n=96 0.2
B 1 FI&ERE L%
Figure 1 Calibration curve of Nomogram 0-00_1 0.2 0.4 0.6 0.8 1.0
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Figure 2 ROC curves for internal testing in Nomogram
model
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