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Tab.1 Comparison of clinical characteristics between training and test sets M( P,s P;5) n( %) xzs

1

M(Pys Pos) n(%) xxs

Research population

Clinical characteristics — P value
Training set (n = 344) Test set (n = 147)
Age at cesarean section ( year) 29.0 (27.0 32.0) 30.0 (28.0 33.0) 0.065
Interval years ( year) 0(0 0) 0(0 0) 0.506
Number of cesarean sections 0(0 0) 0(0 0) 0.688
Number of vaginal births 0(0 0) 0(0 0) 0.246
Assisted reproduction 0.223
No 295 (85.8) 132 (89.8)
Yes 49 (14.2) 15 (10.2)
Week of pregnancy ( weeks) 39.0 (38.0 40.0) 39.0 (38.0 40.0) 0.036
Use of Hormones 0.575
No 279 (81.1) 116 (78.9)
Yes 65 (18.9) 31 (21.1)
Emergency cesarean section 0.805
No 268 (77.9) 116 (78.9)
Yes 76 (22.1) 31 (21.1)
Preoperative hematocrit ( g/L) 114.0 £12.0 115.0+11.0 0.286
Postoperative hematocrit ( g/L) 105.0 +14.0 106.0 £12.0 0.298
Intraoperative bleeding ( mL) 300.0 (200.0 400.0) 250.0 (200.0 300.0) 0.058
24-hour bleeding volume ( mL) 420.0 (340.0 510.0) 383.0 (311.0 498.0) 0.050
Fetal weight ( g) 3500.0 (3 150.0 3 800.0) 3400.0 (3200.0 3 700.0) 0.343
Labor with precursor sign 0.110
No 311 (90.4) 125 (85.0)
Yes 33 (9.6) 22 (15.0)
Uterine opening ( cm) 0(0 0) 0(0 0) 0.920
Premature rupture of membranes 0.149
No 284 (182.6) 129 (87.8)
Yes 60 (17.4) 18 (12.2)
Number of vaginal examinations 0(0 0) 0(0 1.0) 0.513
Duration of use of oxytocin ( h) 0(0 0) 0(0 0) 0. 146
Planned delivery 0.383
No 320 (93.0) 135 (91.8)
Yes 24 (7.0) 12 (8.2)
Complication 0.754
No 227 (65.9) 99 (67.3)
Yes 117 (34.1) 48 7)
Amniotic fluid properties 0.920
Clear 287 (83.4) 123 (83.6)
[ -1 29 (8.4) 12 (8.2)
I 27 (7.9) 12 (8.2)
Bloody 1(0.3) 0(0)
Operative time ( h) 1.0 (0.8 1.0) 0.8 (0.8 1.0) 0.075
Uterine binding style 0.551
No 321 (93.3) 141 (95.9)
Bly 8(2.3) 2(1.4)
Improved 15 (4.4) 4(2.7)
Uterine position 0.620
Anteflexion 253 (73.5) 101 (68.7)
Retroflexion 77 (22.4) 38 (25.9)
Little retroflexion 5(1.5) 3(2.0)
Little anteflexion 9(2.6) 5(3.4)
BMI during pregnancy ( kg/m?) 27.8 (25.7 29.5) 27.3 (25.7 28.9) 0.293
Non-pregnancy BMI ( kg/m?) 22.0(20.2 23.9) 21.5(20.1 23.4) 0.278
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Tab.2 Intergroup comparison of clinical characteristics of the training set M( P,s P;5) n( %) x+s

. o Training set
Clinical characteristics P value

NCSD (n=215) CSD (n = 129)
Age at cesarean section ( year) 29.0 (27.0 32.0) 31.0 (28.0 33.0) 0.011
Interval years ( year) 0(0 0) 0(0 5.0) <0.001
Number of cesarean sections 0(0 0) 0(0 1.0) <0.001
Number of vaginal births 0(0 0) 0(0 0) 0.216
BMI during pregnancy ( kg/m?) 27.8 (25.7 29.6) 27.7 (25.8 29.4) 0.984
Assisted reproduction 0. 605
No 186 (86.5) 109 (84.5)
Yes 29 (13.5) 20 (15.5)
Week of pregnancy ( weeks) 39.0 (38.0 40.0) 39.00 (38.0 39.0) 0.025
Use of Hormones 0.696
No 173 (80.5) 106 ( 82.2)
Yes 42 (19.5) 23 (17.8)
Emergency cesarean section 0.502
No 170 (79.1) 98 (76.0)
Yes 45 (20.9) 31 (24.0)
Preoperative hematocrit ( g/L) 114.0 £12.0 113.0£11.0 0.516
Postoperative hematocrit ( g/L) 105.0+£14.0 105.0 £15.0 0.856
Intraoperative bleeding ( mL) 300.0 (200.0 300.0) 300.0 (200.0 400.0) 0.006
24-hour bleeding volume ( mL) 400.0 (330.0 488.0) 450.0 (350.0 540.0) 0.002
Fetal weight ( g) 3500.0 (3 150.0 3 800.0) 3450.0 (3 150.0 3 800.0) 0.59%4
Labor with precursor sign 0. 646
No 176 (91.2) 115 (89.1)
Yes 19 (8.8) 14 (10.9)
Uterine opening ( cm) 0(0 0) 0(0 0) 0.278
Premature rupture of membranes 0.106
No 183 (85.1) 101 (78.3)
Yes 32 (14.9) 28 (21.7)
Number of vaginal examinations 0(0 1.0) 0(0 0) 0.245
Duration of use of oxytocin ( h) 0(0 0) 0(0 0) 0.343
Planned delivery 0.197
No 203 (94.4) 117 (90.7)
Yes 12 (5.6) 12 (9.3)
Complication 0.100
No 148 ( 68.8) 79 (61.2)
Yes 67 (31.2) 50 (38.8)
Amniotic fluid properties 0.016
Clear 190 ( 88.4) 97 (75.2)
I -1 9 (4.2) 20 (15.5)
| 15 (7.0) 12 (9.3)
Bloody 1(0.4) 0(0)
Operative time ( h) 0.8 (0.8 1.0) 1.0 (0.8 1.0) 0.035
Uterine binding style >0.999
No 201 (93.5) 120 (93.0)
Bly 5(2.3) 3(2.3)
Improved 9 (4.2) 6(4.7)
Non-pregnancy BMI ( kg/m?) 22.0(20.3 24.0) 21.6 (20.0 23.6) 0.205
Uterine position <0.001
Anteflexion 181 (84.2) 72 (55.8)
Retroflexion 26 (12.1) 51 (39.6)
Little retroflexion 2(0.9) 3(2.3)
Little anteflexion 6(2.8) 3(2.3)
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Tab.3 Univariate and multivariate Logistic regression analysis

o . Univariate analysis Multivariate analysis

Clinical characteristics .
B S.E  Z value P value OR (95% CI) B S.E  Z value P value OR (95% CI)

Number of cesarean sections 1.36 0.23 5.96 <0.001 3.90 (2.49 -6.10) 0.71 0.52 1.38 0.168 2.04 (0.74 -5.62)
Interval years 0.22 0.04 5.77 <0.001 1.24(1.15-1.34) 0.10 0.08 1.24 0.215 1.11(0.94-1.30)
Uterine position

Anteflexion 1.00 ( Reference) 1.00 ( Reference)

Retroflexion .65 0.23  7.12  <0.001 5.23(3.32-8.25 .72 0.25 6.94 <0.001 5.57(3.43-9.04)

)
Little retroflexion 87 0.72 1.21 0.225 2.38 (0.59 -9.72) 0.81 0.77 1.05 0.294 2.25(0.49 -10.25)
28 0.57 0.49 0.622 1.32 (0.43 -4.05) 0.55 0.58 0.9 0.340 1.74 (0.56 -5.41)
.01 0 2.24  0.025 1.01 (1.01-1.01) 0 0 0.47 0.637 1.00 (1.00-1.00)
( )

95 0.30 3.21 0.001 2.59 (1.45-4.62 0.71 0.34 2.08 0.038 2.04 (1.04 -4.00)

Little anteflexion

24-hour bleeding volume

co oo~
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Fig.3 Nomogram prediction model for CSD

4 ROC
Fig.4 Training set and Test set ROC curves

A: Training set; B: Test set.
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5 ROC
Fig.5 Single variable prediction model ROC curve

6
Fig.6 Training and test set calibration curves

A: Training set; B: Test set.
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Fig.7 DCA curves for training and test sets

A: Training set; B: Test set.
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Construction of a predictive model for the risk of cesarean scar
diverticula formation after cesarean delivery based

on multifactorial Logistic regression
Zhang Mengyuan' He Ye' Wu Yuanyuan® Wang Jing'
( 'Dept of Obstetrics and Gynecology * Dept of Ultrasound The First Affiliated Hospital
of Anhui Medical University Hefei 230022)

Abstract Objective To screen the risk factors of cesarean scar diverticula ( CSD) after cesarean section and to
construct a risk prediction model. Methods 491 cases of mothers who underwent cesarean section were recruited
as the study subjects and the data from the database of negative ultrasound of mothers who returned to the hospital
12 months after operation were collected and the dataset was randomly divided into the training set and the test
group according to 7 : 3; the variables were screened to obtain the risk factors of CSD and the risk prediction model
was constructed by the use of least absolute shrinkage and selection operator ( LASSO) ; the variables were screened
using the LASSO to obtain the characteristic variables and the characteristic variables were analyzed by multifacto—
rial logistic regression analysis and the nomogram prediction model was constructed by using the R software. Re—
sults A total of 491 cases of sample data were included including 344 cases in the training set and 147 cases in
the test set; feature variables were screened by LASSO and ten —fold cross — validation was used. Five variables
were finally screened: number of cesarean deliveries number of years between two cesarean deliveries 24-hour
hemorrhage operation time and uterine position( P <0. 05) . The accuracy of the decision analysis curves for inter—
nal evaluation and internal validation of the CSD risk prediction model constructed using it was high; the AUC
(95% CI) of the diagnostic model in the training set and the test set were 0. 75 (0. 71 —0. 80) and 0.79 (0.71 -

0.87) respectively. Conclusion The risk prediction model established using the LASSO cross—validation algo—
rithm has good predictive value for the occurrence of postpartum scar diverticula which deserves clinical attention.

Key words cesarean scar diverticula; machine learning; LASSO cross-validation; risk prediction; cesarean sec—
tion; nomogram
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