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Development and validation of nomograms based on clinical and MRI signs for predicting invasive placen-
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[Abstract] Objective: This study was aimed to develop and validate nomogram models for predic-
ting invasive placenta accreta and massive postpartum hemorrhage based on clinical and MRI charac-
teristics. Methods: From January 1,2019 to December 31,2022, the clinical and MRI data of 236 late-
pregnant patients in our hospital, who underwent MRI for suspected placenta previa or placenta accreta
spectrum (PAS),were retrospectively analyzed. All the cases were randomly allocated into a training
set (189 cases) and a validation set (47 cases) in an ratio of 8:2. Univariate and multivariate logistic
regression analyses were used to identify clinical and MRI characteristics associated with invasive pla-
centa accreta and massive postpartum hemorrhage (Z=1000ml ). Subsequently, nomogram prediction
models were established. The models were validated using the validation set data,and their perfor-
mance was assessed using receiver operating characteristic (ROC) curves,calibration curves,and deci-
sion curve analyses (DCA). Results: The history of cesarean section (OR=2. 835,P=0. 022),placental
bulge (OR=3.526,P=0.044),discontinuity of the uteroplacental interface (OR=7.97,P=0. 006),
abnormal vascularization of the placental bed (OR=4.16,P=0.013) and flow void signals in the pla-
cental lacunae (OR=6.229,P=0.006) were identified as independent risk factors for invasive placen-
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ta accreta. A predictive model incorporating these factors was developed,and its corresponding nomo-
gram was plotted. The area under the curve (AUC) of the model was 0. 955 (95% CI:0.928~0. 983)
in the training set and 0. 866 (95% CI:0. 752 ~0. 980) in the validation set. For predicting massive
postpartum hemorrhage,independent risk factors included placental bulge (OR=4. 033, P=0. 033),
abnormal vascularization of the placental bed (OR=4. 585, P=0. 01),abnormal intraplacental vascu-
larity (OR=3.684,P=0.034),and flow void signals in the placental lacunae (OR=8. 154, P=0. 002)
were independent risk factors for predicting massive postpartum hemorrhage. A predictive model for
massive postpartum hemorrhage was constructed using these factors,and its nomogram was plotted,
with AUCs of 0. 945 (95%CI:0.912~0.977) in the training set and 0. 899 (95%CI:0. 806~0.993) in
the validation set. Conclusion; The nomogram prediction models of invasive placenta accreta and mas-
sive postpartum hemorrhage,based on clinical and MRI characteristics,are beneficial for clinical diag-
nosis and treatment.
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