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Application of seven prediction models of vaginal birth after cesarean in a Chinese
hospital
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ABSTRACT Objective:To evaluate the seven existing vaginal birth after cesarean ( VBAC) screening
tools and to identify additional factors that may predict VBAC or failed trial of labor in China. Methods
In the study, 53 patients with 1 previous cesarean delivery who then delivered between January 1, 2007
and Novenber 31, 2014 were recruited. The average age of the patients was (32.1 £3.5) years, the
average gestational age was (38.0 £2.3) weeks. There was no significant difference of the successful
group and the failed group in the maternal/neonatal mortality and morbidity, also in the incidence of the
postpartum hemorrhage and the postpartum infection. The probability of VBAC was calculated for each
participant using 7 prediction models created by Weinstein, Flamm, Grobman, Gonen, Troyer, Smith
and Torri. The data were analyzed using ¢ test, rank-sum test, and receiver operating curve analysis.
Results: 44 trial of labor patients had a vaginal birth after cesarean delivery, and the successful rate was
83% . The scores between the successful group and the failed group had significant difference when eva-
luated by Weinstein and Grobman scoring models only. After recalculating the successful rate of VBAC in
different score levels according to the references, there was significant difference between the rates of dif-
ferent score levels when evaluated by the Weinstein model. The successful rates of different score levels
were higher compared to the references ( < 50% ) when evaluated by the Troyer (70% ), Gonen
(60% ), Torri (85.7% ) models. The area under the receiver operating characteristic curve of Weinstein
prediction model (0.746) and Flamm prediction model (0.723) were more than 0.7, and there was no
significant difference between the seven models. Conclusion; Among the seven scoring models, the
Weinstein model is more applicable to the population of our country, but a new model more applying to
Chinese women still needs to be created.
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Table 1 Prediction models for predicting vaginal birth after cesarean

Reference Predictors included Score of the predictors

Troyer, 199211 Previous dysfuctional labor
Nonreassuring FHR at admission
No previous vaginal delivery
Induction
Total score
Weinstein, 1996 Bishop score( >4)
VD before CD

Previous CD indication (see below) :

[ N

Breech, twin, complication 6
PROM, preterm labor, placenta abnomality 5
Umbilical factor, cephalopelvic disproportion, abnormal FHR 4
Macrosomia 3
Total score 12
Flamm, 19973 Age younger than 40 years 2
Previous vaginal delivery before CD 1
Previous VBAC 2
Both 4
Previous CD indication (other than FTP) 1
Cervical effacement 25% -75% 1
Cervical effacement >75% 2
Cervical dilation >4 cm 1
Total score 10
Gonen, 20044 Gestation week <41 weeks 2
Cervical dilation >2 cm 2
Previous VBAC 3
Indication of first CD (see blow) ;
Breech 3
Other 2
Abnormal FHR 1
FTP 0
Total score 10
Smith, 2005/ Maternal age The risk of the CD can be calcula-
Height ted according to a adjusted log like-
Weight lihood ratio chart and a formula pro-
Gestationalage vided by the study

Previous VD
Indution method

Grobman, 2007 Maternalage Get the score of each predictors
BMI according to the nomogram
Race *

Previous VBAC
Previous VD

Previous CD indication of arrest of dilation or descent to predict VBAC

Torri, 201417 Bishopscore Scoreat addmission
Previous VD 4
BMI <30 kg/m’ 2
Previous CD indication (other than FTP) 3
Maternal age <35 years 2

VD, vaginal delivery; CD, cesarean delivery; PROM, premature rupture of membrane; FHR, fetal heart rate; VBAC, vaginal birth after cesarean;
FTP, failure to progress; BMI, body mass index. #* Only African American and Hispanic were included in the study.

2.2 RFIRINF VBAC T2 11 Fa ) under curve , AUC) .35 3, Weinstein M Flamm 57!
AP AR ROC il £k L 18 1, e Ad: T AR A 1) AUC KT 0.7(P<0.05), Hax 5 MR AUC
(opertimal operating point, OOP) K flj£& T 1 X ( area H/NF 0.7,
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Table 2 Successful VBAC rate according to the score

FER R A BRSO R IR T
FROGEYR A 50808y 28 7 A B 2B DG 9 R )
Ao PR E P ICRE I T A i R, I FEAR
P B R O RS AE I R AE RS 22, 5 IR R B

S Our study References
Peore range Successful VBAC ,n Failed VBAC ,n P(different score range) Successful rate/% Successful rate/ %
Troyer 0.23
0 1 0 100.0 91.5
1 19 3 86.3 73.9
2 17 3 85.0 66.7
3 7 3 70.0 46. 1
Weinstein 0.01
<4 2 3 40.0 58.0
5-8 24 5 82.8 78.0
9-12 18 1 94.7 85.0
Flamm 0.16
<2 0 0 49.0
3-4 28 8 77.7 66.7
5-6 15 1 93.8 88.0
=7 1 0 100.0 92.0
Gonen 0.13
0-2 6 3 66.7 42.0
3-6 36 6 86.0 81.0
=7 2 0 100.0 98.0
Torri >0.01
=15 100.0 85.0
<10 18 3 85.7 <50
Smith >0.01
<20% 6 1 85.7 Low risk
=40% 7 1 87.5 High risk
Grobman 0.36
<51 0 0 <60
51 -56 22 5 81.5 60 - 70
57 -61 16 4 80.0 71 -80
>61 6 0 100.0 >80
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Table 3 The AUC of the prediction models

Prediction model AUC 95% CI P 00P Senstivity Specificity
Troyer 0.352 0.141 —0.564 0.166 2 90.9 33.3
Weinstein 0.746 0.552 -0.941 0.021 7 84.1 55.6
Flamm 0.723 0.542 -0.905 0.036 3 88.6 44.4
Gonen 0.669 0.486 —0.852 0.112 4 34.1 88.9
Smith 0.544 0.375-0.713 0.678 33.6 40.9 80.2
Grobman 0.679 0.528 -0.831 0.093 58 30.5 82.2
Torri 0.465 0.271 -0.659 0.740 9 2.7 87.8

AUC, area under curve; OOP, opertimal operating point.
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