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• Any guesses as to VBAC rate, nationally? 

• Both NIH and ACOG had strongly- worded recommendations favoring VBAC during this 
time period, with little attention to individual risk factors

• In some cases, insurance companies mandated a trial of labor, thereby limiting access to 
repeat cesarean for patients who desired it

uterine

• In 1999 (3 years after the MacMahon study*), ACOG published the now infamous VBAC 
Practice Bulletin in which they recommended that “VBAC should be attempted in 
institutions equipped to respond to emergencies with physicians immediately available to 
provide emergency care”, and that anesthesia and personnel for an emergency cesarean 
be "available." 
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Caughy et al. AJOG 2014

• To evaluate of all available evidence related to TOLAC and make 
recommendations for practitioners regarding the management of 
patients with a prior cesarean birth
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Guise et al. Obstet Gynecol 
2010; 115:1267.

• Perinatal and neonatal mortality rates were higher for TOLAC than for 
planned repeat CD (perinatal mortality rate: 0.13 versus 0.05 percent; 
neonatal mortality rate: 0.11 versus 0.06 percent), although the absolute 
risk is low.

Guise et al. Obstet Gynecol 
2010; 115:1267.



6/8/2023

6

(i.e., Successful VBAC < planned repeat CD < unplanned, labored CD) 

Risk of complications associated with 
multiple cesarean deliveries

Silver et al., Obstet Gynecol 2006; 
107:1226.
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• The Healthy People 2020 goals included increasing the US VBAC to 18.3% 

PeriStats | March of Dimes
www.marchofdimes.org
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Martin et al., NCHS Data 
Brief, 2022

VBAC Rate, United States 2016  2018 

Osterman, Michelle J.K. , Centers for Disease 
Control and Prevention, Data Brief , Mar. 2020
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Cesareanrates.org
Data source; CDC, NCHS 2018
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Slide courtesy of: Avery Rasmussen, MPH, CPHQ
VCHIP Perinatal Data Manager, Research Specialist, University of Vermont

Slide courtesy of: Avery Rasmussen, MPH, CPHQ
VCHIP Perinatal Data Manager, Research Specialist
The Robert Larner, M.D. College of Medicine at the University of Vermont
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“The decision to undergo trial of labor after cesarean 
(TOLAC) or schedule a repeat cesarean birth is one in which a 
patient’s values and preferences should be prioritized in a 
process of shared decision making”

ACOG Practice Advisory, Dec 2021

MK1



Slide 21

MK1 McLean, Kelley, 6/2/2023
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• In attempts to more robustly and consistently inncorporate information 
about individual characteristics and obstetric history into VBAC 
counseling, multiple different VBAC success prediction calculators have 
been created

• The most widely validated calculator, the Eunice Kennedy Shriver National 
Institute of Child Health and Human Development (NICHD) VBAC 
Calculator, was published in 2007 and identified age, body mass index, 
history of vaginal delivery, indication for prior cesarean, history of VBAC, 
and race and ethnicity as predictors of successful VBAC

Adjei et al. AJOG 2023
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• Evidence suggests that women with at least a 60-70% likelihood of 
achieving a VBAC who attempt TOLAC experience the same or less 
maternal morbidity than women who have an elective repeat CD

• Similarly, neonatal morbidity is lower when the chance of achieving 
VBAC is higher

• The investigators who published the original NICHD calculator developed 
a new calculator utilizing the same dataset collected from 1999 to 2002 
without including the socially constructed variables of race and ethnicity

• The resulting calculator involves the same variables as the first model with the 
exception of race and ethnicity and added the variable of chronic hypertension 
treated with medication before and during pregnancy.

• This calculator has been validated by other groups since its publication, 
demonstrating that the prior calculator underestimated success in black and 
Hispanic patients 

https://mfmunetwork.bsc.gwu.edu/web/mfmunetwork/vaginal-birth-after-cesarean-calculator



6/8/2023

14

https://mfmunetwork.bsc.gwu.edu/web/mfmunetwork/vaginal-
birth-after-cesarean-calculator

• Similar to the prior calculator, the calibration curve shows that 
predictions are more likely to be accurate when the predicted 
likelihood of VBAC is 60% or higher and deviated substantially when 
the estimate was 40% or lower
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A VBAC calculator is one of many tools that can be used to provide information during a shared-decision-making discussion. 

When a calculator is used to provide an estimate of the likelihood of a clinical event, the limitations of the tool including
uncertainty in the estimate and the impact of unmeasured or excluded clinical characteristics as well as variability in practice
patterns must be included to balance the discussion. 

A VBAC calculator score should not be used as a barrier to TOLAC.
This is particularly critical because of the greater likelihood of inaccuracy of the estimate of VBAC for those with lower 

predicted probabilities
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UVMMC Studies
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•

• Can the previously established increased risk of morbidity with VBAC 
score of > 60% be applied to our population? 1,2

•

33

1. Cahill AG, Stamilio DM, Pare´ E, Peipert JP, Stevens EJ, Nelson DB, Macones GA. Vaginal birth after cesarean (VBAC) attempt in twin pregnancies: 
is it safe? Am J Obstet Gynecol 2005;193: 1050-5. Macones
2. Grobman WA, Lai Y, Landon MB, et al. Can a prediction model for vaginal birth after cesarean also predict the probability of morbidity related to a 
trial of labor? Am J Obstet Gynecol 2009;200:56.e1-56.e6.

Study Objectives

• Retrospective cohort study (UVMMC), January 2016 - June 2019
• Inclusion criteria: Singleton pregnancy, cephalic presentation, 1 or 2 prior 

LTCS
• Exclusion criteria: contraindications to TOLAC 
• Antepartum VBAC calculator scores were calculated through chart review 

and used to stratify patients by likelihood of VBAC success
• Outcomes: 

• Maternal morbidity1: uterine rupture, blood transfusion, intensive care unit 
admission, hysterectomy or need for concurrent surgical procedure, sepsis

• Neonatal morbidity2,3: 5 minute Apgar < 4, umbilical artery blood gas pH < 7.0, 
unanticipated neonatal intensive care unit admission

34

Methods

1. Centers for Disease Control and Prevention, 26 Dec. 2019, www.cdc.gov/reproductivehealth/maternalinfanthealth/smm/severe-morbidity-ICD
2. Grobman WA, Lai Y, Landon MB, et  al., Obstet Gynecol. 2007;109:806-12
3. Specifications Manual for Joint Commission National Quality Measures (v2020A1)  , 2018, manual.jointcommission.org/releases/.
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35

1018 eligible pregnant patients 
with prior cesarean delivery 

810 patients 
ultimately included 

208 patient excluded with > 2 
prior LTCS contraindications to 

TOLAC (i.e. history of uterine rupture, 
history of classical or T-incision)

384 patients 
chose TOLAC

426 patients 
chose ERCD

Demographics
ERCS 

(n=426) 
TOLAC 
(n=384)

p-value

Mean ± SD Mean ± SD 

Maternal age 32 ± 5 32 ± 5 0.12

Race (White) 371 (93%) 318 (89%) 0.08
Ethnicity (Hispanic) 30 (7%) 34 (9%) 0.36
Gravidity 3 ± 1 3 ± 2 0.78

Parity 2 ± 1 2 ± 7 0.57

EGA 38.7 ± 0.9 39.4 ± 1.2 <0.0001

BMI 30.7 ± 9 28.0 ± 1.2 <0.000136
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TOLAC group predicted score of 66%, 
successful VBAC 70%

37

Results: VBAC success prediction

Results: Morbidity as a Function of VBAC 
Predicted Success 

38

Rate of Maternal 
Morbidity (%)

p-value

ERCS TOLAC
Total 1.2 6.8 <0.0001

VBAC score 
>60% 0.5 4.9 0.01

<60% 1.9 11.1 0.001

Rate of Neonatal 
Morbidity (%)

p-value

ERCS TOLAC
Total 2.8 8.3 0.001

VBAC Score
>60% 2.4 6.4 0.01

<60% 3.3 12.8 0.001
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Summary
•

•

•

• Our results provide a contemporary assessment of the correlation 
between VBAC prediction score and morbidity

39

1. Grobman WA, Lai Y, Landon MB, et al. Can a prediction model for vaginal birth after cesarean also 
predict the probability of morbidity related to a trial of labor? Am J Obstet Gynecol 2009

UVMMC Studies, cont.
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American J of Perinatology, 2022
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• Standardized TOLAC patient counseling was implemented at UVMMC, and  
an “Antepartum TOLAC Consult” SmartPhrase, with embedded VBAC 
probability calculation was used to document the MFMU VBAC success 
prediction score

• Providers were educated on useof the SmartPhrase in group settings
• Patients with one or two prior cesarean deliveries with singleton 

pregnancies presenting at term for management of delivery were 
included in the analysis. 

• Exclusion criteria included contraindication to TOLAC (prior non lower segment 
hysterotomy, placenta or vasa previa, and noncephalic presentation)

• Prospective data were collected through April 2020 and compared with a 
historical cohort dating from January 2016 to December 2018
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• Risk with 1 prior LTCS: 0.7-1%

• Risk after 2 prior LTCS: 1-2%

• Risk with induction of labor (NOT using prostaglandins): 1.5-1.8%

• Risk of other obstetric emergencies requiring rapid delivery:
• placental abruption (0.6-0.8%)
• cord prolapse (0.4-0.6%)
• non-reassuring fetal tracing(hugely variable- 3%-6%)
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Thank you all, and a 
Special Thanks  to:

• Will Williams, MD
• Hayley Pierce, MD
• Carole McBride, PhD
• NNEPQIN
• VCHIP
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Management of Labor has Changed

59

Maternal Morbidity by Mode of Delivery 

•
•

60

Rate of Maternal
Morbidity (%)

P-value 

Successful VBAC (n=270) 1.5 <0.0001

Scheduled ERCD (n=426) 1.2

Rate of Maternal
Morbidity (%)

P-value 

Successful VBAC (n=270) 1.5 <0.0001

Failed TOLAC (n=115) 19.3
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Neonatal Morbidity by Mode of Delivery 

61

Rate of Neonatal 
Morbidity (%)

P-value 

Successful VBAC (n=270) 6.7 0.07

Failed TOLAC (n=115) 12.2

Rate of Neonatal 
Morbidity (%)

P-value 

Successful VBAC (n=270) 6.7 0.02

Scheduled ERCD (n=426) 2.8


