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Abstract

Objective—To examine whether, with fetal malpresentation at term, perinatal morbidity and
mortality differs between women who undergo an external cephalic version (ECV) attempt and
those who do not and are expectantly managed.

Methods—We conducted a retrospective cohort study of women with nonanomalous singleton
gestations in non-vertex presentation delivering at a tertiary care institution from 2006 to 2016.
Women attempting ECV at =37 weeks were compared to those with nonvertex fetuses who did not
undergo an ECV attempt and delivered >37 weeks. The primary outcome was a composite of
perinatal morbidity and mortality including stillbirth, neonatal death within 72 hours, Apgar score
<5 at 5 minutes, umbilical artery pH <7.0 or base deficit =12 mmol/L, or neonatal therapeutic
hypothermia. Secondary outcomes were neonatal intensive care unit (NICU) admission and
neonatal anemia (hemoglobin value <13.5 g/dL). Bivariable and multivariable analyses were
performed.

Results—Of the 4117 women meeting eligibility criteria, 1263 (30.7%) attempted ECV; 509
(40.3%) of these attempts resulted in successful versions. In bivariable analyses, women who
attempted ECV were more likely to be non-Hispanic white and multiparous, and had a lower mean
body mass index. The composite perinatal morbidity and mortality outcome did not differ
significantly between women who did and did not attempt ECV (2.9% vs. 2.5%, p=0.46). The
frequencies of NICU admission (3.6% vs. 3.3%, p=0.53) and neonatal anemia (1.6% vs. 1.2%,
p=0.36) were also similar. There continued to be no association between ECV attempt and
composite perinatal morbidity and mortality outcome after adjustment for potential confounders
(adjusted odds ratio 1.02, 95% CI 0.66-1.60).
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Conclusion—Compared to expectant management, an ECV attempt at term is not associated
with increased perinatal morbidity or mortality.

INTRODUCTION

Fetal malpresentation occurs in approximately 3-4% of term pregnancies (1) and is one of
the three most common indications for a cesarean birth (2, 3). External cephalic version
(ECV) has been shown to reduce the frequency of malpresentation at term, and thus the
number of cesareans performed for this indication (1, 4). The rapid increase in the frequency
of cesarean birth in the past 20 years now means that one in three women giving birth in the
United States will undergo a cesarean (5). Thus, ECV is an important obstetric intervention
geared toward the reduction of cesarean birth and an attempt is recommended by the
American College of Obstetricians and Gynecologists in eligible women without
contraindications (6). However, this technique remains underutilized, with an estimated 20—
40% of eligible women not being offered or not choosing to proceed with an ECV attempt
(7-9).

While the potential benefit of a successful ECV with regard to cesarean birth are evident, the
possibility that an ECV attempt, which may or may not be successful, may be related to
adverse perinatal outcomes has been understudied (10). Indeed, it remains unclear whether
an attempt at ECV results in different perinatal outcomes than foregoing ECV and
proceeding with a planned cesarean for fetal malpresentation (i.e. ‘expectant management’).
Outcome data regarding this clinically-relevant comparison are lacking. Thus, our objective
was to compare perinatal outcomes between women with fetal malpresentation at term who
underwent an ECV attempt and those who were expectantly managed.

MATERIALS AND METHODS

This is a retrospective cohort study of women who either underwent an ECV procedure at
>37 weeks of gestation or did not undergo an ECV and delivered a neonate in a non-cephalic
presentation at =37 weeks of gestation at Northwestern Memorial Hospital in Chicago,
[llinois from January 2006 to April 2016. Women were included in the cohort if they were at
least 18 years of age, had a singleton non-anomalous gestation, and received prenatal care at
our institution prior to 36 weeks of gestation. Women were excluded if they had a history of
a prior cesarean birth, or if they had a known placenta previa or cavity-entering
myomectomy. Routine clinical policy at our institution during the study period was to offer
an ECV attempt in eligible women at approximately 37 weeks of gestation. All ECV
procedures are performed by or under the direct supervision of obstetric attending
physicians. In addition, it is typical institutional practice for a patient to have neuraxial
analgesia, receive one dose of terbutaline 0.25mg subcutaneously for uterine relaxation prior
to the ECV attempt, and have continuous fetal heart rate monitoring after an attempted ECV
until a reactive tracing is observed and the patient is discharged.

All potentially eligible women were identified through a query of the hospital electronic
medical records. We systematically identified those who underwent an ECV attempt by
searching billing charges and procedure notes for ECV. We identified those who did not
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undergo an ECV attempt by searching specific templated terms “breech, footling,” “breech,
complete,” “breech, frank,” and “transverse” on standardized labor and delivery admission
notes. There were no significant changes to the electronic medical records during the study
period. Charts were abstracted for demographic and baseline clinical information and for
obstetric and perinatal outcomes. Demographic and baseline clinical data collected included
maternal age, race and ethnicity, body mass index (BMI) at delivery, parity, and any pre-
existing comorbidities (i.e. chronic hypertension, pre-gestational or gestational diabetes
mellitus). Obstetric data abstracted included gestational age at delivery, mode of delivery,
and the primary indication if a cesarean was performed.

Women who attempted ECV were compared to those who did not undergo an ECV attempt
and delivered a malpresenting neonate at =37 weeks of gestation. Fetal malpresentation was
defined as a fetus who was in a complete breech, frank breech, footling breech, or transverse
presentation. The primary outcome was a composite of perinatal morbidity and mortality
including stillbirth, neonatal death within 72 hours after birth, Apgar score <5 at 5 minutes,
umbilical artery pH <7.0 or base deficit =12 mmol/L, or neonatal therapeutic hypothermia.
The decision to perform neonatal therapeutic hypothermia was made at the discretion of the
attending neonatologist, but typically occurred in the setting of both neonatal acidemia and a
suppressed 10-minute Apgar score. The secondary outcomes were neonatal intensive care
unit (NICU) admission and neonatal anemia (a nadir hemoglobin value of <13.5 g/dL in the
first 28 days of life).

An a priori power calculation was performed using an alpha of 0.05 and beta of 0.2. With an
estimated risk for the composite perinatal morbidity and mortality outcome of 1.0% in the
expectant management group based on risks reported in the existing literature (11-13), and
using a 1:1 exposed:non-exposed ratio, 4638 women would be needed in order to detect at
least a 2-fold increase in the primary perinatal composite outcome associated with an ECV
attempt. We projected that a study period of 10 years would allow us to obtain the targeted
sample size.

Bivariable comparisons were performed using the Student t test for continuous variables or
either XZ analysis or Fisher’s exact tests for categorical variables, as appropriate.
Multivariable logistic regression analyses were performed to assess whether an attempted
ECV procedure was independently associated with the frequency of composite perinatal
morbidity and mortality. Variables that significantly differed by exposure (p<0.05) in the
bivariable analyses were included in the multivariable logistic regression equations.

To account for women who were not documented to have a non-vertex presentation at 37
weeks but still delivered a vertex fetus after spontaneous version at term, a sensitivity
analysis was done to ensure that any observed difference in the frequency of composite
perinatal morbidity and mortality was not attributable to the exclusion of these women from
the main analysis. This was performed using estimates of the prevalence of breech
presentation by gestational age reported in the literature (14-16). We used the highest
reported spontaneous version rate of 3.2% in a population-based study by Hickok et al (16)
to calculate the number of additional women to be included in the expectant management
group. We assumed that none of the women who experienced spontaneous version would
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deliver a neonate with a composite perinatal morbidity and mortality outcome. This
assumption biases away from the null. Furthermore, as we anticipated that cord gases may
not be obtained for all cases and to account for bias that such missing data may introduce,
another sensitivity analysis was done after multiple imputation was used (17, 18).

All hypotheses tests were two-tailed and p<0.05 was used to define statistical significance.
All statistical analyses were performed using Stata version 14.2 (StataCorp, College
Stations, TX). Approval for this study was obtained from the Northwestern University
Institutional Review Board with a waiver of informed consent prior to its initiation.

Of the 4117 women who met eligibility criteria during the study period, 1263 (30.7%)
attempted ECV and 2854 (69.3%) were expectantly managed (Figure 1). Among women
who attempted ECV, 1,206 (95.5%) women received neuraxial analgesia and 1,198 (94.9%)
women received terbutaline for uterine relaxation prior to their procedure.

Women who attempted ECV were more likely to be non-Hispanic white and multiparous,
and had a lower mean BMI at delivery compared to women who did not undergo an ECV
attempt (Table 1). Women who attempted ECV delivered at a slightly earlier gestational age.
Of women who attempted ECV, 23 (1.8%) underwent cesarean at the time of their ECV for
the indication of “non-reassuring fetal status.” An additional 816 (64.6%) ultimately
underwent cesarean at a later time for a variety of indications (Table 2). Still, women who
did not attempt ECV were more likely to deliver by cesarean for any indication (99.2% vs.
66.4%, p<0.001). Additionally, although the distribution of the primary indication for
cesarean birth differed between the two groups, fetal malpresentation was still the most
common indication in both groups.

In bivariable analyses, there were no significant differences between the two groups in the
frequencies of the composite perinatal morbidity and mortality outcome or its individual
components. There were also no significant differences in the secondary outcomes of NICU
admission and neonatal anemia (Table 3).

Outcomes were similar in the sensitivity analysis that included an additional estimated 94
women who may have had an unknown malpresentation at 37 weeks and thus did not
undergo ECV attempt, but delivered a vertex neonate after experiencing spontaneous version
at term. Specifically, the composite perinatal morbidity and mortality outcome did not
significantly differ between those who underwent ECV attempt and those who did not (2.9%
vs. 2.5%, p = 0.46. Similarly, after multiple imputation of missing data in the umbilical
artery gases (24% missing), the composite perinatal morbidity and mortality outcome did
not significantly differ between those who underwent ECV attempt and those who did not (p
= 0.65).

Multivariate logistic regression were performed in which nulliparity, race and ethnicity, and
BMI at delivery were included as independent variables and the primary composite outcome
was the dependent variable. After adjusting for these potential confounders, ECV attempt
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showed no significant association with the composite perinatal morbidity and mortality
outcome (Table 4).
DISCUSSION

In this observational study, fewer than one third of eligible women underwent an ECV
attempt for fetal malpresentation at term. Of those who did undergo an ECV attempt, 40%
experienced a successful version at the time of their procedure, 79% of whom ultimately
delivered vaginally. Of those who did not undergo an ECV attempt and had persistent non-
vertex fetal presentation at time of delivery, fewer than 1% delivered vaginally. The
composite perinatal morbidity and mortality outcome and secondary outcomes of NICU
admission and neonatal anemia did not differ significantly between those delivered after an
ECV attempt and those delivered without an ECV attempt. The absolute frequencies of
adverse perinatal outcomes were low in both groups, and there was no evidence of an
association between an ECV attempt at term and the risk of adverse perinatal outcomes even
after adjusting for potential confounders.

Our findings are consistent with previous studies. In a systematic review by Collaris et al
(19), transient pathologic cardiotocography patterns, vaginal bleeding, placental abruption,
cord complications, emergency cesarean, and fetal death were reported among women who
underwent ECV. However, the absolute rates of these outcomes were low, the complications
reported from the included studies were heterogeneous and poorly defined, and adverse
outcomes were only assessed among women who underwent an ECV attempt without any
comparison group. Similarly, in a systematic review and meta-analysis by Grootscholten et
al (10), the pooled complication rate after ECV was 6.1%, but only 0.24% for serious
complications. This review also only included studies of women who underwent an ECV
attempt, and compared outcomes between those who had a successful ECV versus those
who had a failure. However this comparison does not inform the clinical decision of whether
or not to attempt an ECV. Our study expands upon prior findings by evaluating more
detailed and clinically significant perinatal outcomes, and comparing these outcomes after
an ECV attempt with the more appropriate comparison group of women with a non-vertex
presentation who did not undergo an ECV attempt (i.e., ‘expectant management’ group).

Hofmeyr et al (4) performed a Cochrane review of four randomized trials of 1308 women,
comparing women who underwent an ECV attempt to those who were eligible for but did
not undergo ECV. They found no statistical differences in Apgar scores, umbilical vein pH
<7.20, neonatal admissions, or perinatal death. However, these were secondary outcomes in
these studies (the primary outcome was mode of delivery), and aside from perinatal death
(assessed among all 1308 deliveries), the other neonatal outcomes were assessed only in
smaller subsets (428 neonates for Apgar score, 52 neonates for umbilical vein pH <7.20, and
368 neonates for neonatal admission). Our study, though it is observational, augments their
findings by focusing primarily on more comprehensive perinatal outcomes among a larger
number of women.

Limitations of our analysis should be noted. First, the 40% success rate of ECV observed in
our study is on the lower end of the aggregate range reported in the literature (10). In
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addition, only 31% of the study cohort underwent an ECV attempt. Thus generalizability to
other sites, particularly those with differing ECV protocols, is not assured. Second, the
absolute risks of adverse perinatal outcomes are low. Even so, although our a priori sample
size estimates were not met, the actual outcome rate was higher than expected; based on the
2.5% rate that was actually observed, the study had 80% power to detect a minimum relative
risk between the groups in the composite perinatal morbidity and mortality of 1.7. Third,
given the observational nature of the study, there is possible selection bias as women who
were thought to be better candidates may have been more likely to undergo ECV attempt.
This is reflected in the baseline characteristics in which women who underwent ECV
attempt were more likely to be multiparous and of non-Hispanic white race, and had a lower
mean BMI at delivery compared to those who underwent expectant management. While
these potential confounders were accounted for in multivariable regression analysis, the
potential for unmeasured confounding remains.

In conclusion, an ECV attempt at term is not associated with increased perinatal morbidity
or mortality compared to expectant management. Moreover, even though success can be
difficult to predict reliably, an ECV attempt does result in a significantly reduced chance of
cesarean birth when compared to expectant management. As such, these data support the
existing recommendations that an ECV attempt should be encouraged when fetal
malpresentation exists at term.
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Table 1

Characteristics of women who attempted an external cephalic version procedure compared to those who did

not (expectant management)

Characteristic ECV attempted (n=1263) ECV not attempted ‘Expectant management’ (n=2854)  p-value
Age (y) 32.7+4.8 32448 0.13
Nulliparous 713 (56.4) 2185 (76.6) <0.001
Race and ethnicity 0.02

Non-Hispanic White 756 (59.9) 1684 (59.0)

Non-Hispanic Black 62 (4.9) 211 (7.4)

Hispanic 179 (14.2) 354 (12.4)

Asian 55 (4.3) 148 (5.2)

Other or unknown 211 (16.7) 457 (16.0)
BMI at delivery (kg/m?) (n=3653) 29.3+5.1 30.1+5.4 <0.001
Chronic hypertension 18 (1.4) 41 (1.4) 0.98
Pre-gestational diabetes 7(0.5) 12 (0.4) 0.56
Gestational diabetes 64 (5.1) 130 (4.6) 0.47

Data are presented as mean + standard deviation or n (%)

ECV, external cephalic version; BMI, body mass index
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Obstetric outcomes of women who attempted an external cephalic version procedure compared to those who

did not (expectant management)

Characteristic ECV attempted (n=1263) ECV not attempted ‘Expectant management’ (n=2854) p-value
Gestational age at delivery (w) 38.9+1.1 39.0£1.0 0.01
Cesarean delivery 839 (66.4) 2832 (99.2) <0.001
Indication for cesarean delivery* <0.001
Malpresentation 713 (84.6) 2722 (96.1) <0.001
Non-reassuring fetal status 64 (7.6) 100 (3.5) <0.001
Labor dystocia or failed induction 57 (6.7) 0 (0) <0.001
Failed forceps or vacuum attempt 3(0.4) 0(0) 0.001
Cord prolapse 6 (0.7) 10 (0.3) 0.16

Data are presented as mean + standard deviation or n (%)

ECV, external cephalic version

*
Indication for cesarean delivery data are based on 839 women who underwent cesarean in the ECV attempted group and 2832 women who

underwent cesarean in the ECV not-attempted group
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Perinatal morbidity and mortality among the offspring of women who attempted an external cephalic version

procedure and those who did not (expectant management)

Outcome ECV attempted (n=1263) ECV not attempted ‘Expectant management’ p-value
(n=2854)

Composite perinatal morbidity 36 (2.9) 70 (2.5) 0.46
Stillbirth 1(0.1) 2(0.1) 0.92
Neonatal death within 72h after birth 0 0 NA
Apgar score <5 at 5 minutes 5(0.4) 8(0.3) 0.54
Umbilical artery pH <7.08 17 (1.8) 26 (1.2) 0.14
Umbilical artery base deficit 212 mmol/L * 30(33) 57(26) 0.29
Neonatal therapeutic hypothermia 2(0.2) 4(0.1) 0.89

NICU admission 46 (3.6) 93 (3.3 0.53

Neonatal anemia 20 (1.6) 35(1.2) 0.36

Data are presented as n (%)

ECV, external cephalic version; NA, not applicable; NICU, neonatal intensive care unit

*
Umbilical artery data are based on 919 neonates in the ECV attempted group and 2205 neonates in the ECV not-attempted group
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Table 4
Unadjusted and Adjusted Odds Ratios with External Cephalic Version Attempt as the Referent Group

Outcome Crude OR (95% CI) Adjusted* OR (95% CI)

Composite perinatal morbidity 1.17 (0.78-1.75) 1.02 (0.66-1.60)

OR, odds ratio; Cl, confidence interval

*
Adjusted for parity, race and ethnicity, and body mass index at delivery.
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