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Risk factors for perioperative acute kidney injury following partial nephrectomy in
patients with stage 3 chronic kidney disease
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Second People’s Hospital of Wugqing Tianjin, Tianjin 300170, China)

ABSTRACT Objective: To explore the risk factors for acute kidney injury ( AKI) in patients with stage
3 chronic kidney disease (CKD) after partial nephrectomy. Methods: The clinical data of 126 stage 3
CKD patients who underwent partial nephrectomy at Peking University Third Hospital from January 2013
to December 2025 were retrospectively analyzed. Demographic characteristics, comorbidities, surgical-
related indicators, and laboratory data of the patients were collected. AKI was defined according to the
Kidney Disease: Improving Global Outcomes (KDIGO) criteria. Univariate and multivariate regression
analyses were used to identify the independent risk factors for postoperative AKI, and the predictive cutoff
value of the receiver operating characteristic (ROC) curve was determined. Results: A total of 126 stage
3 CKD patients were included. The incidence of AKI after surgery was 31.0% (39/126). Univariate
analysis showed that the proportion of robotic surgery was lower in the AKI group (12.8% wvs. 33.3% ,
P =0.018), the duration of renal artery occlusion was longer (25 min vs. 18 min, P <0.001), and the
intraoperative blood loss was greater (20 mL v»s. 50 mL, P =0.028). Multivariate Logistic regression
analysis confirmed that the duration of renal artery occlusion (OR =1.105, 95% CI. 1.041 - 1. 173,
P =0.001) and intraoperative blood loss (OR =1.004, 95% CI. 1.000 —1.007, P =0.046) were in-
dependent risk factors for postoperative AKI. ROC curve analysis showed that the area under the curve for
predicting AKI by renal artery occlusion time was 0.737, and the optimal cutoff value was 18 min. The
incidence of AKI was significantly higher in the patients with renal artery occlusion time = 18 min than
those with < 18 min (43.2% wvs. 8.8% , P <0.001). Conclusion: The incidence of AKI after partial
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nephrectomy in stage 3 CKD patients is relatively high. The duration of renal artery occlusion and intra-
operative blood loss are independent risk factors for postoperative AKI. Controlling the renal artery occlu-
sion time within 18 min and minimizing intraoperative blood loss can help reduce the risk of AKI in this

high-risk population after surgery.
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178) min, 54y & zh ik BE T AsHE] 20 (15, 26) min, K
sz i 20 (15, 100) mL, AR5 2062
W Ay 375 T 240 e e 98 6] (77. 8% ) , AR32 B 24H wdes 22 451
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Table 1 Comparison of baseline data between AKI group and non-AKI group

Variable Non-AKI group (n=87) AKI group (n=39) Xz P
Gender, n (%) 0.220 0.652
Male 68 (78.2) 29 (74.4)
Female 19 (21.8) 10 (25.6)
Age/years, x s 70.34 £9.01 68.46 £8.48 1.104 0.272
BMU/ (kg/m?) , & s 24.06 +2.82 23.72 +3.98 0.542 0.589
Symptom, n (%) 0.712 0.512
Asymptomatic 7 (8.0) 5(12.8)
Symptomatic 80 (92.0) 34 (87.2)
Comorbidity, n (%)
Hypertension 61 (70.1) 29 (74.4) 0.238 0.675
Diabetes 32 (36.8) 12 (30.8) 0.428 0.551
Cardiovascular diseases 23 (26.4) 12 (30.8) 0.252 0.669
ASA grade, n (%) 2.048 0.359
I 4(4.6) 0 (0)
1 63 (72.4) 31 (79.5)
-1 20 (23.0) 8 (20.5)
Surgical approach, n (% ) 5.751 0.018
Laparoscopic 58 (66.7) 34 (87.2)
Robotic 29 (33.3) 5 (12.8)
Tumor side, n (%) 0.301 0.695
Left 40 (46.0) 19 (51.4)
Right 47 (54.0) 18 (48.6)
Tumor size/cm, x +s 3.11 £1.97 3.47+1.13 —-1.081 0.282
R.E.N.A. L. scores, n (%) 3.199 0.202
Low risk 35 (40.2) 10 (25.6)
Moderate risk 35 (40.2) 22 (56.4)
High risk 17 (19.6) 7 (18.0)
Duration of the surgery/min, M (Pys, Pys) 136 (112, 169) 155 (120, 196) ~1.887 0.059
Duration of renal artery occlusion/min, M (Pys , Pss) 18 (13, 25) 25 (20, 30) ~4.257 <0.001
Intraoperative bleeding/mL, M (P,s, P;5) 20 (10, 50) 50 (20, 200) -2.200 0.028
Complication, n (% ) 5(5.7) 4 (10.3) 0.826 0.457
Length of hospital stay/d, M (Pys, Pss) 6(5,7) 6 (4,7) ~0.379 0.705
Pathologic subtype, n (% ) 0.177 0.916
ccRCC 67 (77.0) 31 (79.5)
Non-ccRCC 16 (18.4) 6 (15.4)
Benign tumor 4 (4.6) 2 (5.1)
Baseline creatinine/ (umol/L) , x £ 113.03 +£27.42 120.82 +49.04 -1.139 0.257
CKD stage, n (% ) 0.860 0.381
CKD 3a 67 (77.0) 27 (69.2)
CKD 3b 20 (23.0) 12 (30.8)
Postoperative creatinine/ ( wmol/L) , x s 114.33 +£27.42 185.56 +102. 11 -5.850 <0.001
Absolute increase in creatinine/ (umol/L) , x s 1.30 £27.21 64.74 £84.25 -6.747 <0.001
Creatinine elevation rate/% , x +s 0.98 £15.72 57.43 £92.16 -5.561 <0.001

AKI, acute kidney injury; BMI, body mass index; ASA, American Society of Anesthesiologists; R. E. N. A. L.

nearness, anterior/posterior, location; ccRCC, clear cell renal cell carcinoma; CKD, chronic kidney disease.

, radius, exophytic/endophytic,
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Table 2 Multivariate Logistic regression model analysis of AKI occurrence after partial nephrectomy

Variable OR 95% CI Wald Pt
Surgical approach
Laparoscopic Reference Reference Reference
Robotic 0.302 0.086 —1.067 3.458 0.063
Duration of renal artery occlusion 1.105 1.041 -1.173 10.758 0.001
Intraoperative bleeding 1.004 1.000 -1.007 16.788 0.046

a, P value refers to multivariate Logistic regression with enter methods. AKI, acute kidney injury.

100

80 |
N3
S 60
¢ a0t
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P Area: 0.737
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AKI, acute kidney injury; ROC, receiver operating characteristic.
B 1P BRBEITIR [0 AKT % 2E ) ROC il 2%

Figure 1 ROC curve of the relationship between the duration of
renal artery occlusion and the occurrence of AKI
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f5LA F(OR =26.49,P =0.02) , #& 75 %F CKD 3 #j
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ARG LB, A i & & CKD 3 B AR5
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JE B AR S e b H ot 2 199 0 S L R iR 8 e 22 T,
Hott AKT (g SR AR 20, Li 25 g )
FEUESE , BRI B 1l B &R DIBR AR 5 AKT (1) 52 15
M AT (OR =31.272) , HIMLZT 8 AT bR X AKT
(TN A B e (T N AR = 0. 784) o AR rifiln
SECAKI ML AT AT L7 B A (1) Kk
IR 5 | R A R B L e ek L TR A T R ST
-1 K 2K - R R 4, 5 O A I 4 RN
A 2B A 20 5 (2) i A 0 af T
L AFTE R BRI 477 , 0 28 13 B 50 ik BEL b
) B U, S5 0L J P I 5 0T 4 B 1, 4 )
LR PRI VR AL RIS R 2 5 (3) SR ML i L7
SRAS Bl mT GEAHT B ) B 140 KRG, T A 1L R 1)
Ui AT 2 MR AL ER ) 24 0] X 5 /NS s
JREHEAR . X CKD 3 301, HouH 4 i A it
R E DI IR A A 2 S YRR Ik
BT, B/NE LR g E =2 68 71 T ke, br s i
R U RE Z M, M A AN 0 A B kA T T R R
AR~ | A o B NS u e ab L 1 I A TR 1D.0F
TR E DR R X EZ, AR RERZ 5,
HLES AT AR T FRAE AKT XUES: , {HL7E 22 2 404 Hh oA
EIHE(P =0.063) , HJF K AT B2, ILES A FAR
) DL FAHS 53368 12 20 Jot B 503 Ik L D Fsf ) A ik 2> o )
ORI, 43X I ST fa B R R N AL S TR Ty
A AR BB 5 BLAN , AR S AT LR A TR
A (34 1)), AKT S50 FR, AT BB 52 M 52
THRRE , AT KFEA ik — 2P Bk
ARHFFEAFAE LT R B« (1) B e [a] Jos Pk i
THAT BEAAAE L8 O 27 N5 B My, S SR i 22 A4
B ABTCE T 2 HERRIR 24 R ZE A R2 M 5 (2) AKT 1
P RE F2 LRI 0 URF S Ak, A A PR 5, 7T g
FEER DRI AKL 125 (3) R A 5 2 1 H
HEBE , LA AKT XF CKD #2520 ; (4)
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