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Abstract
Objective: Estimated fetal weight, large for gestational age (eLGA) ([?]90th percentile) may be associated with failed trial of
labor after Cesarean (TOLAC), like fetal macrosomia. The aim of this study was to evaluate obstetrical outcome and safety of
TOLAC, for women with eLGA. Design: A retrospective cohort study. Setting: a single large tertiary care center. Population
or Sample: all women with singleton pregnancy, gestational age [?] 37weeks, admitted for TOLAC between 2012 and 2017.
Methods: Women with eLGA were compared to women with EFW < 90th percentile. Main outcome measures: the rate of
successful vaginal delivery, adverse obstetrical outcomes. Results: 1949 women met inclusion criteria, including78 (4%) eLGA
and 1871 (96%) controls. Study group were older (35 vs. 33 year; p=0.004), with higher Body Mass Index (30.9 vs. 27.5 kg/m2;
p=0.001) and higher gravidity (4 vs. 3; p=0.001) compared to the controls. Median fetal weight was [3887g (IQR 3718-4073) vs.
3275g (IQR 2995-3545); p=0.001 in the study vs. controls respectively]. 55 (70.5%) women in the study group had successful
vaginal delivery compared to 1506 (80.5%) women in the control (p= 0.03). The rate of obstetrical complications, including:
scar dehiscence, uterine rupture, 3rd /4th degree perineal tear or shoulder dystocia were comparable. The rate of post-partum
hemorrhage was increased in the study group compared to controls (7.7% vs.1.7%; p=0.001). Conclusion: TOLAC for eLGA
fetuses can be considered as safe, however, lower successful VBAC rates and increased PPH rate may be expected.
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Short Title: TOLAC for estimated LGA
Abstract:Objective: Estimated fetal weight, large for gestational age (eLGA) ([?]90th percentile) may be
associated with failed trial of labor after Cesarean (TOLAC), like fetal macrosomia. The aim of this study
was to evaluate obstetrical outcome and safety of TOLAC, for women with eLGA.
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Design: A retrospective cohort study.
Setting: a single large tertiary care center.
Population or Sample: all women with singleton pregnancy, gestational age [?] 37weeks, admitted for
TOLAC between 2012 and 2017.
Methods: Women with eLGA were compared to women with EFW < 90th percentile.
Main outcome measures: the rate of successful vaginal delivery, adverse obstetrical outcomes.
Results: 1949 women met inclusion criteria, including78 (4%) eLGA and 1871 (96%) controls. Study group
were older (35 vs. 33 year; p=0.004), with higher Body Mass Index (30.9 vs. 27.5 kg/m2 ; p=0.001) and
higher gravidity (4 vs. 3; p=0.001) compared to the controls. Median fetal weight was [3887g (IQR 37184073) vs. 3275g (IQR 2995-3545); p=0.001 in the study vs. controls respectively]. 55 (70.5%) women in the
study group had successful vaginal delivery compared to 1506 (80.5%) women in the control (p= 0.03). The
rate of obstetrical complications, including: scar dehiscence, uterine rupture, 3rd /4th degree perineal tear or
shoulder dystocia were comparable. The rate of post-partum hemorrhage was increased in the study group
compared to controls (7.7% vs.1.7%; p=0.001).
Conclusion: TOLAC for eLGA fetuses can be considered as safe, however, lower successful VBAC rates
and increased PPH rate may be expected.
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Tweetable abstract:
TOLAC in singleton pregnancy with LGA fetus is a possible option taking in account a higher incidence of
PPH.
Ethics Approval:
The study protocol was approved by the ”Sheba Medical Center” Institutional Review Board (ID 4287-17SMC) on the 28 of June 2017.
Introduction
Over the past fifty years there has been a remarkable increase in the rate of Cesarean deliveries (CD) (1). In
order to reduce maternal and neonatal morbidity and mortality associated with Cesarean delivery and mostly
with repeat Cesareans, in 2015, the World Health Organization (WHO) has recommended a maximum CD
rate of 10-15% (2).
The substantial decrease in trial of labor after Cesarean deliveries (TOLAC) is one of the leading causes
of the growing number of CD. The decline of TOLAC is primarily due to increased number of reported
complications such as uterine rupture, as well as other factors including maternal request and decreased
breech and operative vaginal deliveries (1, 3, 4).
However, since 1970, more studies evaluated the benefits of TOLAC compared to Cesarean delivery. In 2010
the National Institutes of Health stated that TOLAC is a reasonable option for most pregnant women who
had prior low transverse Cesarean delivery (5).
Today, amongst women who attempt TOLAC, the rate of successful vaginal birth after Cesarean delivery;
(VBAC) is beyond 70% (6, 7). It is associated with a lower maternal mortality rate and less overall morbidity
for mothers and babies compared to Cesarean delivery.
Nevertheless, counseling women regarding the success rate of TOLAC is cumbersome. Several factors,
including: increased maternal BMI, need for labor induction or augmentation, prior emergency Cesarean
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and estimated fetal macrosomia ( weight larger than 4000 g) are associated with failed TOLAC which in
turn may lead to a greater maternal and perinatal risk than elective CD (8). Moreover physicians take
safety margins and although ultrasonographic estimation of fetal weight, larger than 90th percentile was
not considered to be associated with greater risk for uterine rupture (9), TOLAC is considered relatively
contraindicated for macrosomic fetuses. Estimated fetal weight of 4000g is being used to consider avoidance
of TOLAC and this may not suffice. Fetuses who are estimated to weigh more than the 90th percentile for
the gestational age but are less than 4000 g may impose a risk for TOLAC as well.
To the best of our knowledge, literature regarding maternal and neonatal morbidity after TOLAC for eLGA
([?] 90th percentile) fetuses is scarce, and there are no recommendations regarding the preferred mode of
delivery for mothers with eLGA and a history of CD. The aim of this study was to evaluate obstetrical
outcome of TOLAC in women with large estimation of fetal weight in comparison to women with fetal
weight smaller than 90th percentile.
Material and Methods
A retrospective cohort study including all women admitted to a single tertiary care center between January
2012 to July 2017 for TOLAC after one cesarean delivery. Women with eLGA were compared to women
with EFW < 90th percentile. Inclusion criteria included singleton pregnancy, gestational age [?]37 weeks.
Women with multiple gestation, a history of [?]2 Cesarean deliveries, non-vertex presentation, intrauterine
fetal demise or maternal contra indication for vaginal delivery were excluded. Primary outcome was defined
as successful vaginal birth after cesarean (VBAC).
Ultrasonographic fetal weight evaluations were performed at admission as part of routine care. Estimation
of fetal weight was calculated using the Hadlock equation. Large estimation of fetal weight was defined as a
fetal weight above the 90th percentile using the ”Dolberg curves” for Israeli population (10).
Our center’s policy is to offer TOLAC to every woman with a history of one Cesarean delivery taking into
consideration her specific risks for adverse outcome.
Primary outcome was defined as the rate of successful VBAC, secondary outcomes included adverse obstetrical outcomes (scar dehiscence or uterine rupture, 3rd /4th degree perineal tear, shoulder dystocia,
postpartum hemorrhage, and a need for blood transfusion). Data were collected from computerized medical records and included demographic characteristics, obstetric and medical history, delivery maternal and
neonatal outcomes and early post-partum course.
Statistical analysis
Normality of the data was tested using the Shapiro-Wilk or Kolmogorov-Smirnov tests. Data are presented
as median and inter-quartile range (IQR). Comparison between unrelated variables was conducted with
Student’s t-test or Mann–Whitney U test, as appropriate. The chi-square and Fisher’s exact tests were used
for comparison between categorical variables. Significance was accepted at p < 0.05. Statistical analyses
were conducted using the IBM Statistical Package for the Social Sciences (IBM SPSS v.19; IBM Corporation
Inc, Armonk, NY, USA).
The study protocol was approved by the ”Sheba Medical Center” Institutional Review Board (ID 4287-17SMC) on the 28 of June 2017.
Results
1949 women met inclusion criteria, 78 (4%) had eLGA (study group) and 1871 (96%) controls (figure 1).
Women in the study group were older (35 (31.7-37.0) vs. 33 (30.0-36.0) years; p=0.004), with higher BMI
(30.9 (IQR27.7-33.3) vs. 27.5 (25.1-30.5) kg/m²; p=0.001) and higher gravidity (4 (3-6 ) vs. 3 (2-4); p=0.001)
compared to the controls. Women’s demographics and characteristics are summarized in table 1.
The median Glucose challenge test (GCT) value was 105 (IQR 89-127) vs.106 (91-121) mg/dl for the study
group and controls, respectively (p=0.97). Gestational diabetes was 12.5% in the study group compared to
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14.9% in the controls (p=0.68). Median gestational age at birth was 39.3 for both groups. Estimated fetal
weight was higher in the study group as expected [3900 (3800-4040) vs. 3200 (3050-3500) g; p=0.001], as
well as neonatal weight [3887 (3718-4073) vs. 3275 (2995-3545) g; p=0.031].
The rate of successful vaginal delivery was lower in the study group 70.5% (55/78) compared to 80.5%
(1506/1871) in the controls (p= 0.03). No significant difference in the rate of scar dehiscence, uterine rupture,
3rd /4th degree perineal tear and shoulder dystocia was found between the groups. However, the rate of postpartum hemorrhage was increased in the study group compared to controls (7.7 vs.1.7%; p=0.001), with no
difference in blood transfusion rate (Table 2).
Discussion
Main findings
1. Successful VBAC was achieved for 70.5% of women with estimated LGA compared with 80.5% for the
control group. 2. The rate of post-partum hemorrhage (PPH) was significantly increased in the study group.
3. No significant difference in the rate of scar dehiscence, uterine rupture, 3rd /4th degree perineal tear and
shoulder dystocia was found between the control and study group.
Results and Clinical implications
We present the obstetrical outcomes of vaginal delivery after Cesarean delivery in women with and without
large estimated fetal weight. Only 70.5% of women in the study group compared to 80.5% of controls experienced successful vaginal delivery (p = 0.03). This finding is in agreement with other series that examined
the TOLAC’s success rate, which showed that vaginal delivery can be achieved in 60-80% of women (8, 9).
However, unlike our study, those studies did not separate eLGA and non eLGA fetuses and therefore the
rate of successful TOLAC in cases of eLGA fetuses cannot be elaborated.
There are several possible explanations to the difference in success rate between the two groups. One can
reasonably assume, that the larger the fetus the lower the chances for successful TOLAC and the current
cutoff of 4000g does not suffice. Peaceman et al. (11) reviewed the pregnancy outcomes of women whose
first CD was performed because of dystocia, and found that for each 100 gram increase in birthweight relative
to the first pregnancy there was 3.8% decrease in the odds of successful TOLAC. Yet, while macrosomia is
considered a relative contra-indication for TOLAC, eLGA alone is not.
Women in the study group were significantly older (35 vs. 33 years; p=0.004) and, as expected, with higher
gravidity (4 vs. 3; p=0.001). Nevertheless, higher gravidity is also associated with higher birthweight (12),
and hence, lower rates of TOLAC. As we excluded all women who underwent more than one CD, women
in the study group had more previous vaginal deliveries which should have increased their chances for a
successful TOLAC (7). However, as mentioned before, we found a lower rate of successful VBAC amongst
women in the study group. One reasonable explanation is that eLGA may have a greater effect on the
likelihood of a successful TOLAC.
Women in the study group had higher BMI compared to the controls (30.9 vs.27.5 kg/m²; p=0.001). This
finding is in accordance with the findings of Shin et al. (13) who reported that high BMI is an independent
risk factor for LGA infants (13). For women attempting TOLAC, both LGA fetuses and high BMI lower
the chances of TOLAC success (11, 14). It should be noted that there was no significant difference in GCT
nor in gestational diabetes (GDM) between the study group and controls (p=0.97 and p=0.68 respectively).
Therefore, we deduced that GCT and GDM can be ruled out as confounders to our primary outcome.
The rate of PPH was significantly increased in the study group compared to controls (7.7 vs.1.7%; p=0.001).
A possible explanation for the increased rate of PPH among women in the study group could be attributed
to the effect of the LGA fetus on the uterus which may cause atony. This explanation correlates with a
previous study where pregnancies with LGA infants were found at higher risk for PPH (15).
Strength and Limitations
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Our study included a large cohort that was assembled from a single tertiary university affiliated medical
center. To the best of our knowledge this is the first study to describe obstetrical outcome of women going
through trial of labor after Cesarean delivery with large estimated fetal weight adjusted for gestational week.
An accurate estimation of fetal weight is important to clinical decision making. In our study, estimation of
fetal weight were similar to neonatal weight both in the study group (median 3900g and 3887g, respectively)
and in the control group (median 3200g and 3275g, respectively).
Our study is not without limitations. This is a retrospective study. The observational design limited our
ability to infer a causal relationship between success rate and large estimation of fetal weight. Furthermore,
lack of randomization due to study design might have introduced a bias. A small sample size may obscure
our ability to define the rate of uterine rupture and uterine dehiscence in both groups.
Moreover, the ultrasound examinations performed in this study as a part of the routine care in our tertiary
center are not routinely done in all medical centers, this might limit the applicability of our findings to
different practice settings.
Interpretation
When considering TOLAC, one should assess the risk for possible complications, even more so, when the
fetus is estimated LGA. Most complications occur when TOLAC fails and emergent CD is needed (8, 9, 16).
Thus, successful TOLAC is associated with less maternal morbidity than elective repeat CD, whereas failed
attempt is associated with a higher risk for maternal morbidity (17). To the best of our knowledge, to date,
no study has focused on complications as a result of TOLAC for estimated LGA fetuses. With regard to
macrosomic fetuses (weights greater than 4000 g), studies are inconsistent with whether it is associated with
increased risk for uterine rupture or not (18, 19). Our study revealed no difference amongst women in the
study and control group, in scar dehiscence or uterine rupture rate as well as in the rate of 3rd /4th degree
perineal tear, shoulder dystocia, and need for blood transfusion.
Conclusions
We conclude that trial of labor after Cesarean delivery in women with singleton pregnancy at term with
the presence of estimated large fetus for gestational age and a prior low transverse uterine incision, is a
safe option, taking into consideration slightly lower success rate and a higher incidence of post-partum
hemorrhage.
This information should be of value to physicians and patients alike. Assessment of fetal weight prior to
counseling patients regarding TOLAC may be of value. Further larger randomized prospective investigation
needs to be done to strengthen our findings.
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Table 1: Patients’ demographics and characteristics*

Age (Years)
BMI (kg/m²)
Gravidity (n)
Parity (n)
Gestational age (weeks)
Estimated fetal weight (g)
GCT (mg/dl)
Pathologic OGTT +

eLGA fetus (n=78)

Non eLGA fetus (n=1871)

P value

35(32-37)
30.9 (27.7-33.3)
4 (3-6)
2 (1-4)
39.3(39.1-40.5)
3900 (3800-4040)
105(89-127)
5/40 (12.5)

33(30-36)
27.5 (25.1-30.5)
3 (2-4)
1(1-2)
39.3(38.1-40.5)
3200 (3050-3500)
106 (91-121)
68/455 (14.9)

0.004
0.001
0.001
0.001
0.26
0.001
0.97
0.68

eLGA – estimated Large For Gestational age by ultrasound, BMI- Body Mass Index, GCT- Glucose Challenge
Test, OGTT - Oral Glucose Challenge Test (By Carpenter and Cousten criteria )
n- number. G- grams
* Data are presented as median and inter-quartile range (IQR)
+Data are presented as n (%)
Table 2: Obstetric Outcome

Neonatal weight (gram) *
VBAC
Blood transfusion
3RD /4TH Perineal tear
Post-partum hemorrhage
Shoulder dystocia
Scar Dehiscence
Uterine rupture

eLGA fetus (n=78)

Non eLGA fetus (n=1871)

P value

3887 (3718-4073)
55 (70.5)
3 (3.8)
0 (0)
6 (7.7)
2 (2.6)
1 (1.3)
0 (0)

3275 (2995-3545)
1506 (80.5)
17 (0.9)
9 (0.5)
32 (1.7)
14 (0.7)
5 (0.3)
15 (0.8)

0.031
0.004
0.06
0.54
0.001
0.08
0.11
0.43

eLGA –estimated fetal weight large for gestational age > 90th percentile
Non e LGA- estimated fetal weight smaller than 90th percentile
Data are presented as n, (%)
*Data are presented as median and inter-quartile range (IQR)
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