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Predicting the risk of postoperative hemorrhage in percutaneous
renal biopsy based on LASSO regression and nomogram
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Abstract: [Objective] To explore the risk factors for postoperative bleeding after ultrasound-guided percutaneous renal
biopsy and establish a nomogram model. [Methods] Clinical and imaging data of inpatients who underwent real-time ultrasound-
guided percutaneous renal puncture biopsy were retrospectively collected in the Department of Ultrasound Medicine of Taihe
Hospital, Shiyan City, between June 1, 2022 and June 1, 2023. LASSO regression and Logistic regression analysis were used to
establish a nomogram model for postoperative bleeding after ultrasound-guided percutaneous renal biopsy. The model was evaluated at
three levels: receiver operation characteristic (ROC) curve, calibration curve, and decision curve analysis (DCA). [Results] A total of
206 patients who underwent ultrasound-guided percutaneous renal biopsy were included in this study. LASSO regression and
logistic regression analysis showed that a history of hypertension (OAR:5.339, P<0.001), cortical thickness of the lower pole of the
punctured kidney (OAR=O.410, P<0.001), unclear boundary between the cortex and medulla of the punctured kidney (OAR=6. 133,
P<0.001), and patient non-cooperation during puncture (OAR=4.525, P=0.004) were independent risk factors for postoperative
bleeding after ultrasound-guided renal puncture biopsy. The nomogram model had good diagnostic performance with an AUC of

0.891 and 95% CI of 0.842 - 0.941. The calibration curve showed a mean absolute error of 0.026, indicating a good fit between the
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ideal curve and the calibration curve. The Hosmer-Lemeshow test ¥>=6.599, P=0.580 (P>0.05), indicating good accuracy of the model.

The clinical decision curve showed that the model had the highest net benefit when the threshold probability of the nomogram model

was less than 89%. [Conclusion] A history of hypertension, cortical thickness of the lower pole of the punctured kidney, unclear

boundary between the cortex and medulla of the punctured kidney, and patient non-cooperation during puncture are risk factors for

postoperative bleeding after ultrasound-guided percutaneous renal biopsy. The nomogram model can feasibly predict postoperative

bleeding after ultrasound-guided renal puncture biopsy and provide visual evidence for the clinical assessment of bleeding risk.

Keywords: percutaneous renal biopsy (PRB); haemorrhagia; risk factor; least absolute shrinkage and selection operator
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AN ZR C/LM(P,,, P,g), mg/L 1.12(0.96,1.53) 1.11(0.90,1.54) 0.411 0.681
IR ZFEEN M(P,s, P,5), mmol/L] 6.70(5.23,9.25) 6.52(4.84,9.19) 0.519 0.604
PRFGNM(P,s, P,g), pmol/L] 396.20(322.00,465.98) 377.35(342.48,439.80) 0.129 0.898
SR EBE M(P,s, P,g), mmol/L] 5.38(4.25,7.31) 5.56(4.42,7.11) 0.399 0.690
Hh =8/ M(P,s, P.,), mmol/L] 1.80(1.35,2.70) 1.71(1.30,2.37) 0.676 0.499
R RN M(P,, P,,), mmol/L] 1.38(1.11,1.73) 1.29(1.05,1.86) 0.315 0.753
R NG M(P,, P,,), mmol/L] 2.61(2.11,4.13) 2.96(2.53,4.01) 0.950 0.342
eGFR/M(P,, P,,), mL/(min-1.73m>)] 78.59(54.95,102.30) 79.66(54.12,107.41) 0.296 0.768
APTT/M(P,, P,y), sl 10.30(9.80,11.07) 10.35(9.80,11.00) 0.129 0.897
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B 2L AT AR M(P,s, P,g), mm] 56.00(52.00,59.00) 54.00(52.00,57.00) 1.762 0.078
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M £ 0.012 0.011 1.194 0.275 1.012 0.991~1.033
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