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In the United States today, nearly one in three women give
birth by cesarean delivery.1 Over the past 15 years, there has
been a rapid increase in the cesarean delivery rate without
evidence of corresponding decreases inmaternal or neonatal
morbidities or mortality, suggesting that cesarean delivery
may be overused.2 Because repeat cesarean delivery has an
increased riskof severematernal morbidity andwomenwith
one cesarean delivery have a high likelihood of repeat
cesarean delivery, there has been a recent focus on safely

decreasing the rate of primary cesarean delivery with the
goal of ultimately decreasing the rate of repeat cesarean
delivery. In 2016, the primary cesarean delivery rate in the
United States was 21.8%.3 Breech presentation, though it
occurs in only 3.8% of all term pregnancies,4 accounted for
17% of these primary cesarean deliveries.2

External cephalic version (ECV) offers a potential means to
decrease the need for cesarean delivery due to breech presen-
tation by converting the fetus to cephalic presentation. It is a
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Abstract Objective To assess differences in patient characteristics between women who did
and did not undergo attempted external cephalic version (ECV) for fetal malpresenta-
tion at term.
Study Design This was a retrospective cohort study of women with a singleton
gestation and noncephalic presentation at> 37.0 weeks between October 2014 and
October 2015. We compared demographic and clinical characteristics of women who
did and did not undergo attempted ECV and assessed the reasons that women did not
attempt ECV.
Results Among 215 women, only 51 (24%) attempted ECV. There were no differences
in age, race, insurance type, or body mass index between women who underwent
attempted ECV and those who did not. Women who underwent ECV were significantly
more likely to have had a prior vaginal delivery (69 vs. 36%, p< 0.001). Seventy-six
women (46%) declined ECV. Women who declined ECV were more likely to be
nulliparous than those who accepted the procedure (66 vs. 29%, p< 0.001). Among
women who had ECV, the success rate was 55%. There were no adverse events after
attempted ECV in this cohort.
Conclusion Among women with fetal malpresentation at term, those without a prior
vaginal delivery were significantly less likely to undergo attempted ECV.
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safe procedure with no demonstrated increase in perinatal
morbidityormortality,5andapooled success rateof58%based
ondata frommeta-analysis.6 Success rates havebeen shown to
increasewith theuse of terbutaline and regional anesthesia.7,8

Additionally, ECV has been demonstrated to be cost-effective
as long as thesuccess rateof theprocedure is> 32%.9Given the
low risk of ECV to mother and fetus and the increased likeli-
hood of vaginal delivery after successful ECV, the American
College of Obstetrics andGynecology (ACOG) publishedguide-
lines in February 2016 which recommended that providers
offerECVwith tocolysis toall eligiblepatients.4 Internationally,
ECV is offered to asmany as 70 to 80% of eligiblemothers,10,11

but there is little comparable data evaluating US practice
patterns.

Given this lack of data on ECV practices in the United
States, we sought to determine the rate of ECV uptake at one
large tertiary care hospital and to determine the differences
in patient characteristics between women who did and did
not undergo attempted ECV. In particular, ECV success rates
are reported to be lower in nulliparous women,10,12 but
there is little data available regarding the uptake of the
procedure in this group. We hypothesized that because of
the lower reported success rates of ECV, women without a
prior vaginal delivery would be less likely to undergo an
attempted ECV. If true, this could represent an opportunity
to improve uptake of ECV among nulliparous women with
malpresentation in the hopes of reducing the primary cesar-
ean delivery rate.

Materials and Methods

Weconducted a retrospective cohort studyofwomen at term
(�37 weeks) with a singleton gestation and fetal malpre-
sentation, who underwent attempted ECV or cesarean deliv-
ery formalpresentation at one tertiary care hospital between
October 2014 and October 2015. The study population of all
women at term with a singleton gestation and fetal malpre-
sentation was identified using International Classification of
Diseases, ninth edition (ICD9) codes for malpresentation
during the delivery hospitalization and the Current Proce-
dures Terminology (CPT) code for ECV during any emergency
department visit (ICD9 652.0–652.9, CPT 59412). Women
were excluded if they had a multifetal gestation, more than
one prior cesarean delivery, any contraindication to vaginal
delivery (placenta previa, history of classical cesarean deliv-
ery, or myomectomy entering the uterine cavity), or whose
third trimester prenatal records were unavailable for review.
All charts were screened for exclusion criteria and reasons
for exclusion were recorded.

The study was approved by the Institutional Review Board
atWomen& Infant’sHospital, Providence RI.Women& Infants
isa large tertiarycarehospitalwith8,000deliveriesper year.At
our institution, women with fetal malpresentation are typi-
cally scheduled for ECV in the 37th week, which is performed
as an outpatient procedure in the emergency department.
Attempted ECV is followed by an hour of continuous fetal
monitoring and if reassuring the patient is discharged home. If
the ECV is unsuccessful, based on patient preference women

are either scheduled for cesarean delivery or offered a second
ECV in the 39thweekwith the addition of neuraxial analgesia.

Twoauthors (ML, NA) performed detailed data abstraction
by individual electronic chart review. Data abstracted
included maternal demographic information and medical
comorbidities, prenatal care provider, documentation of
malpresentation between 32 and 36 weeks, whether ECV
was offered and performed, details of ECV, and delivery
information. If ECV was not performed, the reason ECV
was not performed was also recorded based on provider
documentation in the electronic medical record. Neonatal
Apgar score, birth weight, and cord gases were recorded if
available. Following complete data abstraction, 10% of the
charts were randomly selected and abstracted a second time
to ensure internal data validity. Any discrepancies noted in
reabstraction were corrected after reviewing the patient
chart. For eight variables where >25% of the values had
inconsistencies, a single reviewer (ML) reabstracted all
charts.

The primary outcome was defined as the percentage of
women who underwent attempted ECV. We hypothesized
that women with a history of prior vaginal delivery were
more likely to have an attempted ECV thanwomenwithout a
prior vaginal delivery and an a priori power calculation was
performed for this hypothesis. Assuming a 30% overall
cesarean delivery rate and that 40% of women are nullipa-
rous, we estimated that 58% of our population would have
had no prior vaginal delivery. We estimated that 50% of
women with a prior vaginal delivery would have an
attempted ECV. With a power of 80% and a type 1 error of
5%, we estimated that a sample size of 192 would be needed
to detect a difference of 20% in the rate of ECV performed for
women without a prior vaginal delivery.

Baseline characteristics were determined for the entire
cohort. Women who had an attempted ECV were compared
with women who did not undergo ECV. Categorical variables
were compared using chi-squared or Fisher’s exact test,
and continuous variables were compared using Student’s
t-test and nonparametric Wilcoxon rank-sum test. A p-value
< 0.05was used to define statistical significance. All statistical
analyseswereperformedusingStata13.1 (College Station, TX).

Results

We identified 644 women with our specified ICD9 and CPT
codes who delivered between October 2014 and October
2015; 215 women met study criteria and were included for
analysis (►Fig. 1). Only 51 of these 215 women (24%)
underwent attempted ECV. When women who had
attempted ECV were compared with those who did not,
there were no differences in age, race, insurance type, or
body mass index (►Table 1). Women who had an attempted
ECV were significantly more likely to have experienced a
prior vaginal delivery than women who did not undergo the
procedure (69 vs. 36%, p< 0.001). Women who underwent
attempted ECV were also more likely to have a posterior
placenta and less likely to have had a prior cesarean delivery
(►Table 1).
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Of the 164women (76%)who did not undergo ECVbut had
a malpresenting fetus at term, 76 (46.3%) women were
offered but declined an ECV per documentation in the
medical record. Women who declined ECV were more likely
to be nulliparous than thosewho accepted the procedure (66
vs. 29%, p< 0.001). Twenty-nine women (17%) lacked docu-
mentation of an offer of attempted ECV in their prenatal
medical record. An additional 23 women (14%) were not
diagnosedwith fetal malpresentation until they presented in
labor or after spontaneous rupture of membranes. Other
reasons that ECV was not attempted are listed (►Table 2). Of
thewomenwhodid not have an attempted ECV, only 70%had
documentation of fetal presentation between 32 and 36
weeks’ gestation, compared with 90% of women who under-
went attempted ECV.

Theoverall success rate ofECV in this studywas55% (28/51).
Prior to the attempted procedure, 47% (24/51) of women
received terbutaline, 14% (7/51) received intravenous pain
medication, and 6% (3/51) of women had regional anesthesia.
There were no complications or emergent cesarean deliveries
attributed to attempted ECV. A total of 42% (22/51) of women
whohadECVswentontodeliver vaginally, butonly7%(11/164)
of women who did not undergo ECV were able to achieve a
vaginal delivery, due to spontaneous version before delivery.

Discussion

ACOG guidelines suggest that all patients with fetal malpre-
sentation at term should be offered ECV.4 If most eligible
patients underwent attempted ECV, this would contribute to
decreasing the primary cesarean delivery rate. However, in
our study only 24% of eligible patients actually underwent
attempted ECV, and women without a prior vaginal delivery
were significantly less likely to have an attempted ECV. Our
data are consistent with a recent study by Son et al, who
noted that only 31% of eligible women in a US population
actually had an attempted ECV, and nulliparouswomenwere
significantly less likely to undergo the procedure.5

This study adds to the existing literature by analyzing the
reasons that ECV was not attempted. The most common

reason was that women declined the procedure. It is unclear
why so many women decline ECV in the United States, when
high rates of acceptance of ECV (>90%) have been reported in
several other countries.10,11,13

Some small qualitative studies in Europe14,15 have sug-
gested that women may not accept ECV due to fear of pain
during the procedure, perceived low likelihood of ECV suc-
cess, and possibility of fetal distress, but this has not been
shown in the United States.

It is alsopossible that providers counselwomenagainstECV
if they think the procedure will be unsuccessful, such as in a
nulliparous woman. Due to the limitations of the medical
record and the retrospective nature of the study, we were not
able todeterminewhywomendeclinedECV in thispopulation.

In our study, the success rate of ECV in women without a
prior vaginal delivery was 25% (4/16), consistent with the
rate documented in the literature,10,12 and nulliparous
women were less likely to have an attempted ECV. This
does suggest either a patient or provider bias toward not
attempting ECV in these nulliparous women who have a
lower rate of successful ECV and are also most at risk of
cesarean delivery. However, details were not available in the
medical record about the counseling patients received.

Additionally, our study identified that nearly 20%ofwomen
who were eligible for ECV had no documentation that the
procedure was offered, representing a missed opportunity for
intervention and prevention of a primary cesarean delivery.
Twenty-six percent of all patients with malpresentation dur-
ing their delivery hospitalization had no documentation of
fetalpresentation in thethird trimesterand thesewomenwere
far more likely to miss the opportunity for ECV.

This study had several limitations. It was performed at a
single institution and reflected practices particular to that
center, thus generalizability of the findings may be limited.
The ACOG practice bulletin recommending documentation
of presentation and offering ECV to all eligible patients was
published in February 2016, after the time period of this
study. It is possible that prior to this recommendation,
providers may have offered ECV less frequently. The retro-
spective nature of our study, reliant on chart abstraction, is

Fig. 1 Study design. CD, cesarean delivery; CPT, Current Procedures Terminology; ECV, external cephalic version.
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also a limitation; it is possible that counseling occurred that
was not documented in themedical record. In particular, our
prenatal charts do not have a uniform area to document
counseling on ECV or patient acceptance or refusal of the
procedure. Finally, there may be a selection bias inherent in
how the study cohort was chosen.Whilewe attempted to get
a complete sample of all patients with malpresentation and
all patients with an ECV procedure, we may have missed a
group of patients with breech presentation in the third
trimester who had accepted ECV but had spontaneous
version prior to attempted ECV or delivery. Had we been
able to capture them, this groupwould have been included in
the “no attempted ECV” group andmay havebeenmore likely
to have a prior vaginal delivery. Because they were not
included, we may have seen a larger difference between
the groups in rate of attempted ECV than is truly present.

Our study also has several strengths. While the cohort was
generated from one institution, this institution performs
roughly 80% of the deliveries in Rhode Island and includes a
wide variety of practice types, including patients cared for by
midwives, general practitioners, residents, andMaternal Fetal
Medicine physicians. We were also able to obtain a compre-
hensive list of ECVs attempted at our institution from emer-
gency department billing records. Additionally, this study
explores an under-investigated topic: the utilization of ECV
in eligible patients.

In conclusion, we found that women who have not had a
prior vaginal delivery were significantly less likely to attempt
ECV. This is particularly concerning as this population contrib-
utes significantly to the primary cesarean delivery rate. This
study highlights an opportunity to improve practice patterns
so that ahigher proportionofeligiblewomenundergoECVand
avoid primary cesarean delivery. Future interventions should
focus on understanding the reasons women decline ECV,
increasing the uptake of ECVamong womenwithout a history
of a vaginal delivery through provider and patient education,
encouraging universal documentation of fetal presentation for
all women in the third trimester, and ensuring that all eligible
women are offered ECV.

Table 1 Characteristics of women who underwent attempted
ECV compared with women who did not

Characteristics Attempted
ECV (n¼ 51)

No attempted
ECV (n¼ 164)

p-Value

Age at delivery (SD) 32.7 (5.2) 31.0 (5.9) 0.11a

Prenatal care
provider (n, %)

0.09b

Academic 8 (15.7) 11 (6.7)

Private group 43 (84.3) 153 (93.3)

Race (n, %) 0.26b

White 32 (62.8) 100 (63.4)

Black 0 (–) 6 (3.7)

Hispanic 8 (15.7) 32 (19.5)

Asian 6 (11.8) 7 (4.3)

Other 3 (5.9) 12 (7.3)

Unknown 2 (3.9) 3 (1.8)

Insurance type (n, %) 0.93b

Uninsured 0 (–) 2 (1.2)

Medicaid 22 (43.1) 67 (40.9)

Commercial 29 (56.9) 95 (57.9)

Prior vaginal
delivery (n, %)

35 (68.6) 59 (35.9) <0.001b

Nulliparous (n, %) 16 (31.4) 85 (51.8) 0.02b

Prior cesarean
delivery (n, %)

2 (3.9) 27 (16.5) 0.02b

Placental location (n, %) 0.02b

Fundal 3 (5.9) 15 (9.2)

Anterior 19 (37.3) 70 (42.7)

Posterior 26 (50.9) 45 (27.4)

Lateral 1 (1.9) 9 (5.5)

Unknown 2 (3.9) 25 (15.2)

Pre-pregnancy
BMI (kg/m2)

0.49b

< 24.9 29 (58.0) 76 (47.5)

25.0–29.9 13 (26.0) 43 (26.9)

30.0–39.9 7 (14.0) 31 (19.4)

� 40.0 1 (2.0) 10 (6.3)

Gestational weight
gain (mean in kg, SD)

13.5 (6.4) 13.4 (6.1) 0.87a

Medical comorbidities

Pre-existing diabetes 1 (1.9) 2 (1.2) .562b

Gestational diabetes 5 (9.8) 15 (9.2) 1.00b

Pre-existing
hypertension

1 (1.9) 9 (5.5) 0.462b

Pregnancy induced
hypertension

7 (13.7) 8 (4.9) 0.05b

Estimated fetal weight
>90th percentile

2 (6.9) 8 (8.6) 1.00b

Birth weight
(mean in grams, SD)

3363 (527) 3302 (459) 0.46c

Abbreviations: BMI, body mass index; ECV, external cephalic version;
SD, standard deviation.
Note: Data presented as n(%) unless otherwise noted.
aCompared with Wilcoxon rank-sum test.
bCompared with Fisher’s exact test.
cCompared with Student’s t-test.

Table 2 Reasons cited in themedical record for not performing
ECV in cases of malpresentation (n¼ 164)

n (%)

Patient declined ECV 76 (46.3)

Malpresentation diagnosed while in labor 19 (11.6)

Planned repeat CD 18 (10.9)

ECV planned but spontaneous version occurred 11 (6.7)

Malpresentation diagnosed after spontaneous
rupture of membranes

4 (2.4)

Oligohydramnios at time of planned ECV 3 (1.8)

Planned elective primary CD 2 (1.2)

Rupture of membranes prior to planned ECV 1 (0.6)

Not offered due to suspected fetal macrosomia 1 (0.6)

No documented discussion of ECV 29 (17.7)

Abbreviations: ECV, external cephalic version; CD, cesarean delivery.
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