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= Describe trends in VBAC versus elective
repeat cesarean

= Counsel women regarding risks and
venefits of VBAC

= Utilize VBAC models to predict success

= [Incorporate prediction models into
VBAC counseling



= TOLAC offered to women with history
of cesarean delivery

= Decision-making regarding mode of
delivery dependent on several factors
= Availability of TOLAC

= Weighing risks and benefits
= Obstetrical history

= Patient preference

www.cgtrader.cons
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Contributors to Decreased TOLAC

= Reports of uterine rupture

= Medico-legal concerns

= Difficulty in providing/understanding
ACOG’s "immediate availability”

= NoTOLAC
= 1/3 of hospitals
= 1/2 of obstetricians



How do we weigh
the risks and

benefits of
TOLAC?



Accreta, Uterine Rupture and Failed
TOLAC, oh my...

Deadline.com



Placenta Accreta



= Blood transfusion > 80%
=>4 units in 40%

= Large volume blood loss

= Cystotomy (bladder injury)

= Ureteral injury

= |[CU admission: 25 —-50%

= Re-operations

= Vesico-vaginal fistulas



Incidence

1960s: 1 in 30,000 deliveries
1985 — 1994: 1 in 2,510 deliveries
1982 — 2002: 1 in 533 deliveries

Correlation with rising cesarean rate
Most common indication for cesarean
hysterectomy in developed countries

Miller et al., AJOG 1997;177:210
Wu et al.,, AJOG 2005;192:1458



CS#

Voo N

N Accreta

6,195 15 (0.2%)
15,805 49 (0.3%)
6,326 36 (0.6%)
1,457 31 (2.1%)
260 6 (2.3%)
89 6 (6.7%)

Silver et al., Obstet Gynecol 2006;107:1226



CS#

LS I ST NC R

Previa Accreta

397 13 (3.3%)
212 23 (11%)
72 29 (40%)
ck 20 (61%)
6 4 (67%)

3 2 (67%)

Silver et al., Obstet Gynecol 2006;107:1226



= Estimated blood loss 2 liters

= Admission to ICU 43%

= Coagulopathy 29%

= Blood transfusion of =1 unit 82%
= Blood transfusion of = 4 units 43%
= Ureteral injury 6%

= Median length of stay 5 days

Eller et al., Obstet Gynecol 2011;117:331
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Trial of Labor vs. Repeat CS

3,249 TOL versus 2,889 ERC
= Minor complications (6.3 vs 7.6%)

= Puerperal fever, transfusion,
Infection

= No significant differences
= Major complications (1.6 vs 0.8%)

= Hysterectomy, uterine rupture,
operative injury

= Twice as likely in TOL group

McMahon et al; N EnglJ Med 1996;335:689
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Uterine Rupture



MFMU TOLAC Study

= 4-year prospective observational trial

= MFMU Network (19 centers)
=1 prior LTCS, singleton pregnancy
= TOLAC (17,898) vs. RCS (15,801)

= Neonatal data

= NICU admission

= Morbidity at discharge and up to 120 days
of life

Landon, et al, NEJM 2004; 351:2581-9



Maternal age

Married
BMI

Prior VD
Prior VBAC

TOL
(17,893)

28.716

9,854

31.9+7
50%
34%

Maternal disease 18%

ERC
(15,801)

29.9+6

10,437

33.5%7
16%
16%
22%

P Value

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Landon, et al, NEJM 2004; 351:2581-9



TOL ERC P

(17,898) (15,801) value
Uterine rupture 124 (0.7%) 0 <0.001
Hysterectomy 41 (0.2%) 47 (0.3%) 0.22
Thrombosis 7(0.04%) 10(0.1%) 0.32
Transfusion 304 (2%) 158 (1%) <0.001
Endometritis 517 (3%) 285 (2%) <0.001

Adjusted OR: Maternal Complication 2.0 (1.7, 2.2)

Landon, et al, NEJM 2004; 351:2581-9



Perinatal Outcomes and Uterine
Rupture

Uterine rupture N=114

Intrapartum stillbirth 0 0%
HIE 7 6%
Neonatal death 2 2%

Landon, et al, NEJM 2004; 351:2581-9






TOLACvs ERCD

= RCTs are lacking and not feasible
= Propensity analysis
= Rates of endometritis, operative injury, RDS,
newborn infection lower with ERCD

= Rates of hysterectomy and wound complication
higher with ERCD

= 62 (95% Cl 40-138) women would need to undergo
ERCD to prevent one adverse maternal outcome

= 43 (95% Cl 29-78) women would need to undergo
PRCD to prevent one adverse neonatal outcome
Gilbert et al AJOG 2012



Failed Versus Successful TOL

Fail (1287) Success (1962)  OR

Minor 9.3% 4.3% 1.5%
Fever 3.8% 0.2% 5.1%
Major 3.8% 0.2% 5.1%
Uterine rupture 0.6% 0.1% 3.7%
Operative Injury 3.0% 0.1% 5.1%
All complications 13.1% 4.5% 5.1%

McMahon et al; N EnglJ Med 1996;335:689



Falled Versus Successful TOLAC

Fail (4759) Success (13139) OR

Uterine rupture 2.3% 0.1% 22 (13,39)
Hysterectomy 0.5% 0.1% 3(1.7,5.9)
Thromboembolism  0.1% 0.02% NS
Endometritis 7. 7% 1.2% 7.1 (5.9,8.6)
One or more comp  14.1% 2.4% 6.8 (5.9,7.8)

Landon, et al, NEJM 2004; 351:2581-9



Successful VBAC

Is better than

Scheduled Elective Repeat CS

Is better than

Failed TOLAC with Emergency CS






General Counseling TOLAC

= Success rates 60—-80%
= Individual variation
= Strong predictors of success

= Prior vaginal birth
= Spontaneous labor



General Counseling TOLAC

= Predictors of decreased success
= Recurrent indication for CS (dystocia)
= Increased maternal age
= Non-white ethnicity
= = 40 weeks gestation
= Maternal obesity
= Preeclampsia
= Short inter-pregnancy interval
= Increased neonatal birth weight






= 11,856 (73%) prospective cohort
delivered vaginally

= Multivariable logistic regression to
identify factors associated with
successful VBAC

= Factors weighted and nomogram
created

= AUC 0.75(95% 0.74-0.77)

Grobman et al Obstet Gynecol 2007
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= Utilizes same MFMU retrospective cohort
= Replaces prepregnancy BMI with time of
admission BMI
= Other factors only available at time of
delivery
= Gestational age
= Cervical exam
= Comorbidities (preeclampsia, gestational HTN)
= Induction of labor

= AUC 077 (95% CI 076'78) Grobman et al Am | Perinatol 2009















" 5,445 women at 8 hospitals
= 1,170 (21.5%) underwent TOLAC

= 938 (80%) had a successful VBAC
= Multivariable logistic regression model
= Weighted variables remaining in model
= VBAC score

= Bishop score at admission

= Add points for: history of vaginal birth, age <35
yrs, absence of recurrent indication, BMI <30

Metz, et al Obstet Gynecol 2013



AUC 0.80 (95% Cl 0.76-.84)

Metz, et al Obstet Gynecol 2013






Uterine rupture
Bladder injury
Transfusion
Fever
Operative injury

Composite
morbidity

1 CS
(12,535)

0.9%
0.43%
0.68%

9.5%

0.99%
2.12%

2 CS
(1,082)

1.8%
0.55%
0.92%
8.9%
1.02%
3.23%

Adj RR

2.3
NS
NS
NS
NS
1.61

Macones, et al, AJOG 2005; 192:1223



TOLAC with Two Prior CS

= 975 women with = 2 CS and TOLAC—
66% success rate
= Rupture 0.9% (2 prior CS)

= No increase in rupture (p=0.37)

= 0.6% risk of hysterectomy (0.2%)

= 3.2% risk of transfusion (1.6%)
= Composite maternal morbidity

"1.41(1.02 —-1.93) — low absolute risk

Landon, et al, Obstet Gynecol 2006, 108:12



TOLAC with Two Prior CS

= Systematic review and meta-analysis
= No RCTs — 20 studies

= Success rates —71.1%

= Rupture rates —1.36%

» Maternal morbidity of VBAC after 2
prior CS similar to RCS with 2 prior CS

Tahseen, et al, BJOG 2010; 117:5



= Systematic review and meta-analysis

= 5 observational cohort studies of uterine
rupture

= Women with one prior CS were at lower
risk of rupture than two prior CS

= 0.72% versus 1.59% (OR 0.42, 95% Cl 0.29-
0.60)

Cahill et al AJOG 2070



= 369 women with two prior CS in MFMU
Cesarean Registry

= Actual VBAC rate 66% (95% Cl 61-71)
= Utilized MFMU prenatal care model

= Women with an arrest diagnosis as
indication for either CS were considered
‘'ves’ in model

= AUC 0.74 (95% Cl 0.69-0.80)

Metz, et al Obstet Gynecol 2015



Metz, et al Obstet Gynecol 2015



= 1295 women undergoing TOLAC
= Gestational age 26wod to 36w6d
= VBAC rate 76.6%

= Multivariable prediction model

= Factors increasing success: diabetes, greater
cervical dilation, history of vaginal birth/VBAC

= Factors decreasing success: induction, recurring
indication for cesarean, hypertensive disease

= AUC 0.80 (95% Cl 0.77-0.83)

Mardy et al AJOG 2016



= Prospective cohort 13,500 candidates for
TOLAC

= Stratified by likelihood VBAC MFMU Calculator

= Women with >70% likelihood of success had
similar morbidity to those undergoing ERCD
(RR 0.80, 95% Cl 0.5-1.2)

= Women with <70% likelihood of success had
increased risk maternal morbidity (RR 2.2, 95%
Cl1.5-3.1)

Grobman et al AJOG 2009



= Retrospective cohort 8,505 candidates for
TOLAC

= Maternal morbidity similar between TOLAC
and ERCD groups when predicted probability
of success = 60% (RR 0.8, 95% Cl 0.6-1.1)

= Maternal morbidity higher when predicted
probability <60% (RR 2.3, 95% Cl 1.4-4.0)

= Neonatal morbidity similar when predicted
probability = 70%

Chaillet et al | Obstet Gynaecol Can 2012



= Best chance of success

« Least risk of rupture

= Most women with 1 (or two) CD
= Not classical CD, previa, etc.

= Poor candidate may be OK if
advanced labor



= Pilot study 25 women

= Tool incorporating education about risks
and benefits of TOLAC plus calculator

with i
= Small

el

Oro

nood of success

hortion of women identified a

predicted likelihood of success below
which they would not attempt VBAC

Schoorel et al BJOG 2014



= Availability of TOLAC
= Probability of successful VBAC
= Incorporate VBAC models

= Significance and estimated frequency of
complications with TOLAC and ERCD

= Patient’s personal values, preferences,
future pregnancy plans
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