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Abstract

Objective: This study aimed to investigate the success rate, complications, and success-related

factors of external cephalic version (ECV) of singleton breech pregnancies after 37 gestational

weeks without anesthesia.

Methods: We studied 40 singleton breech pregnancies in women who underwent ECV without

anesthesia after 37 gestational weeks from October 2018 to March 2020. On the basis of success

of ECV, the women were divided into two groups of the successful group and the failed group.

Various factors were analyzed to determine those that affect the success of ECV.

Results: Of the 40 attempts of ECV, 24 (60.0%) were successful and 16 (40.0%) failed. With

regard to success-related factors, parity was significantly different between the two groups, with

more multiparous women in the successful group than in the failed group. However, none of the

other factors were significantly different between the groups. Fetal outcome was good in all of

the cases. Ultimately, 3 cesarean sections were performed in the successful group and 16 were

performed in the failed group.

Conclusions: ECV of breech presentation after the 37th week of pregnancy without anesthesia

is an effective and relatively safe alternative, and can effectively reduce the cesarean section rate.
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Introduction

The breech position is a common abnormal

fetal position in the clinic, accounting for

3% to 5% of the total number of births.1

Breech presentation may lead to difficulty

in delivering the fetal head. During delivery

in the breech position, premature rupture of
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the membranes, prolapse of the umbilical
cord, and prolongation of the labor process
can easily occur. Even perinatal death is
closely related to the breech position.2

In 2006, the American College of
Obstetrics and Gynecologists suggested
that cesarean deliveries are preferred over
vaginal breech deliveries.3 The breech posi-
tion accounts for approximately 13% of
causes of cesarean section.4 External
cephalic version (ECV) is a technique used
to convert the fetus from breech presenta-
tion to head presentation through the
mother’s abdominal wall during full-term
or near full-term pregnancies. To promote
natural childbirth and reduce the rate of
cesarean section, our hospital began to per-
form ECV without anesthesia in 2018. This
study aimed to determine the success rate,
involved factors, complications, and safety
of women undergoing ECV without anes-
thesia in our hospital to provide a reference
for clinical application of ECV.

Materials and methods

Patients and clinical data

We performed a retrospective study by
reviewing clinical records of ECV per-
formed from October 2018 to March 2020
in Wenzhou People’s Hospital. This study
included healthy pregnant women with sin-
gleton breech presentations at 37 to 41 ges-
tational weeks. Exclusion criteria were as
follows: multiple pregnancies, the umbilical
cord wrapped around the fetal neck more
than two times before birth, premature rup-
ture of the membranes, an amniotic fluid
index (AFI) <8 cm, placenta previa, prena-
tal hemorrhage, preeclampsia, intrauterine
growth restriction, fetal distress, uterine
malformations, pelvic malformations and
stenosis, a history of placental abruption,
scarred uterus, severe comorbidities and
complications, no intention of vaginal
delivery, and any contraindication for

vaginal delivery. All women had a detailed
ultrasound examination before the ECV
procedure. Data were collected from the
departmental database, including maternal
age, maternal height, maternal weight, ges-
tational age at delivery, parity, placental
location, AFI, fetal biparietal diameter,
umbilical cord around the fetal neck, deliv-
ery mode, fetal birth weight, and the Apgar
score.

All of the women were informed of the
risks associated with ECV and signed an
informed consent from. This study was
approved by the ethics committee of
Wenzhou People’s Hospital (ID: 2020-297).

Procedures

All ECV operations were performed by
experienced obstetricians. All of the preg-
nant women were willing to undergo
ECV. We performed a routine blood test,
coagulation function test, and non-stress
test before the operation. ECV attempts
are carried out in the labor room with a
bedside ultrasound machine and an emer-
gency cesarean section operating room.
Before the operation, B-ultrasound con-
firmed the fetal position again. The preg-
nant woman emptied her bladder before
the procedure. A venous channel was estab-
lished and infusion of terbutaline (0.25mg/
1mL) for slow intravenous injection was
provided, and then ECV began. The obste-
trician stood on the right side of the preg-
nant woman. A forward roll of the fetus
was usually initially attempted. First, the
fetal buttocks were dislodged from the
pelvis. The fetal head and buttocks were
then grasped with both hands, and the
fetus was slowly rotated by pushing
upwards and simultaneously guiding the
head downwards. The two hands of the
obstetrician were in synchrony with each
other. The rotation was gentle, avoided
force, and continued intermittently until
the fetus turned to the head position.
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After the procedure, success or lack of suc-

cess was verified by ultrasound. The fetal

heart rate was monitored during the opera-

tion. If the forward roll was unsuccessful, a

backward flip was attempted. The maxi-

mum number of attempts allowed was

three. If fetal heart rate deceleration

occurred, the procedure was stopped imme-

diately, and intrauterine resuscitation meas-

ures, such as changing posture, oxygen

inhalation, and accelerated infusion, were

taken. If the fetal heart rate did not recover,

an emergency cesarean section was

performed.
After ECV was successful, an abdominal

belt was used to fix the fetal position.

Electronic fetal monitoring was performed

for 20 to 40 minutes to observe the fetal

heart rate and contractions. If fetal heart

monitoring was normal and the pregnant

woman was in a healthy condition, she

was discharged. All of the pregnant

women were followed up to delivery after

ECV. The delivery mode and maternal and

neonatal outcomes were recorded.

Statistical analysis

Measurement data are shown as mean �
standard deviation. We compared data,

such as maternal age, maternal height,

maternal weight, gestational age at delivery,

fetal biparietal diameter, AFI, and fetal

birth weight, between the ECV success

and failure groups using the independent-

sample t-test. Enumeration data are

expressed as cases/percentage. Comparison

of these data, such as parity, umbilical cord

around the fetal neck, and placental loca-

tion, between the two groups was made

using the v2 test. A value of P< 0.05 was

considered to have a statistically significant

difference. The data were analyzed by

SPSS version 24.0 software (IBM Corp.,

Armonk, NY, USA).

Results

There were 563 cases of breech singleton
pregnancies after 37 gestational weeks
from October 2018 to March 2020 in our
hospital, and 40 ECV attempts were per-
formed (Figure 1). Of these ECV attempts,
24 (60.0%) were successful and 16 (40.0%)
failed. These women were divided into the
successful group and the failed group. With
regard to success-related factors, the differ-
ence in parity between the two groups was
significant (P< 0.01), with more multipa-
rous women in the successful group than
in the failed group. The 40 cases included
19 nulliparous and 21 multiparous women.
There was no significant difference in any
of the other factors between the groups
(Table 1).

Of the 24 pregnant women who suc-
ceeded in ECV, 20 (83.3%) had normal
vaginal births, 3 (12.5%) had deliveries by
cesarean section, and 1 (1.2%) had a deliv-
ery by forceps because of fetal distress. The
reasons for cesarean sections in these
women were facial presentation (n¼ 1)
and fetal distress (n¼ 2). All of the 16
women who failed to have ECV performed
were delivered by cesarean section.

One of the pregnant women failed to
have ECV in the afternoon. This pregnant
woman had mild lower abdominal pain
symptoms after the procedure and the
non-stress test was normal. B-ultrasound
suggested mild placental abruption at
night. Emergency cesarean section was per-
formed at this time. In one woman, fetal
bradycardia lasting longer than 10minutes
occurred during the procedure, and there
was no improvement in intrauterine recov-
ery after oxygen inhalation and a change in
posture. Emergency cesarean delivery was
performed because of the fetal distress.
The Apgar scores of the two neonates
were both 10. No cases of neonatal asphyx-
ia occurred. No adverse complications
occurred during ECV.
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Table 1. Analysis of factors affecting the success rate of external cephalic version.

Factor

Successful group

(n¼ 24)

Failed group

(n¼ 16) t/v2 P value

Maternal age (years) 29.67� 4.39 28.88� 4.66 0.55(1) 0.59

Maternal height (cm) 160.38� 4.10 155.72� 25.18 0.89(1) 0.38

Maternal weight (kg) 63.92� 13.66 62.66� 9.55 0.32(1) 0.75

Gestational age (weeks) 37.71� 0.86 37.50� 0.73 0.80(1) 0.43

Fetal BPD (mm) 92.50� 4.69 90.25� 4.25 1.63(1) 0.11

AFI (mm) 134.79� 33.44 126.25� 29.24 0.83(1) 0.41

Fetal birth weight (kg) 3.35� 0.42 3.26� 0.32 0.71(1) 0.48

Parity

Nullipara, n (%) 6 (25.0) 13 (81.3) 12.18(2) <0.01

Multipara, n (%) 18 (75.0) 3 (18.8)

Umbilical cord around the fetal neck, n (%)

Yes 8 (33.3) 3 (18.85) 1.02(2) 0.31

No 16 (66.7) 13 (81.3)

Placental location, n (%)

Anterior placenta 7 (29.2) 5 (31.3) 0.87(2) 0.35

Non-anterior placenta 17 (70.8) 11 (68.8)

(1)Analyzed by the t-test; (2)analyzed by the v2 test.
BPD, biparietal diameter; AFI, amniotic fluid index.

Figure 1. CONSORT flow chart.
ECV, external cephalic version.
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Discussion

Clinical significance of ECV

ECV refers to performing a series of oper-
ations on the abdomen of a pregnant
woman where the fetus is rotated from
breech presentation to head presentation.
ECV is one of the most effective clinical
interventions in breech pregnancies.5,6 In
2015, a previous study reported 2396
women with breech presentation.7 A total
of 550 of these women who were allocated
to a vaginal delivery protocol and 1060 who
were allocated to have planned caesarean
section (67%) were delivered by cesarean
section. In our study, the success rate of
ECV was 60%, the cesarean section rate
after successful ECV was only 12.5%, and
the overall cesarean section rate was 50%.
Our results suggest that ECV effectively
reduces the rate of cesarean section.

Advantages of ECV without anesthesia

Traditional ECV is performed by anesthesi-
ologists with epidural anesthesia. Our hos-
pital performs ECV without anesthesia.
Only one intravenous injection of terbuta-
line is provided by the nurse before per-
forming ECV, and only one to two
obstetricians need to complete the opera-
tion. This greatly reduces the risk and com-
plications of anesthesia, and also reduces
the cost.

Timing of ECV

A breeched fetus may still automatically
switch to the head position before full
term, but most fetuses are in breech before
32 weeks of gestation.8 After comprehen-
sive assessment, the best time to recom-
mend ECV has been extended to 37
weeks.9,10 The possibility of spontaneous
reversal of the fetal position after 37
weeks is small. Failure of ECV or compli-
cations can be terminated by emergency

cesarean section to avoid the risk of prema-

ture delivery and reduce neonatal complica-

tions. At present, there is no clear limit on

the upper limit of ECV for gestational

weeks. However, as the gestational weeks

increase, fetal weight increases, and the

amount of amniotic fluid volume decreases.

This increases the difficulty of implement-

ing ECV and the success rate is affected.

Therefore, the upper limit of ECV is gener-

ally recommended to be 39 gestational

weeks.11 With full-term ECV, the fetus has

already matured. If the above-mentioned

complications occur, cesarean section can

be performed in time without adverse

effects on the mother and child.

Safety of ECV

Melo et al.12 showed that the incidence of

ECV was < 1%, the incidence of emergen-

cy cesarean section was 0.5%, and the total

incidence of complications from ECV was

only 3% to 4%. These findings indicate that

ECV is safe. Only 2 (5.0%) of 40 pregnant

women undergoing ECV in our hospital

experienced mild complications (1 mild pla-

cental abruption and 1 fetal distress), which

required emergency cesarean section. The

operating room has an emergency cesarean

section process, which greatly reduces the

risk. To date, we have not experienced any

serious maternal or fetal complications.

However, because of the small number of

cases included in this study, safety aspects

need to be followed up, with many cases

required for validation.

Factors affecting the success of ECV

The effectiveness of breech reversal has

been recognized worldwide, but obstetri-

cians are still searching for which factors

predict the success of external inversions.

However, the factors that can predict the

success of external reversal are inconsistent

in various studies. A prospective, controlled
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study of 500 breech pregnancies showed
that the success rate of external reversal sur-
gery for multiparous women was 3.74 times
that of nulliparous women (95% confidence
interval: 2.37–5.9).13 The success rate of a
posterior wall placenta was 2.85 times that
of an anterior wall placenta (95% confi-
dence interval: 1.87–4.36), and the success
rate of a posterior placenta was 2.85 times
that of an anterior placenta (95% confi-
dence interval: 1.87–4.36). In another
meta-analysis, the following factors were
identified as increasing the success rate of
external inversions: multipara, complete
breech position, posterior wall placenta,
AFI of �10 cm, and maternal weight
< 65 kg.14 Other studies showed that indi-
cators, such as ethnicity, maternal age,
parity, body mass index, week of gestation,
fetal birth weight, breech position, placental
location, and AFI, with the exception of
birth order, were not significant factors
for ECV.15 In our study, we also found
that ECV was more successful in multiparas
than in nulliparas. Because of the limitation
of the number of cases in this study, other
factors, such as the AFI, fetal biparietal
diameter, placental location, and height
and weight of pregnant women were not
significantly different between the two
groups. Additional studies with large
sample sizes are required to further investi-
gate factors affecting ECV.

Conclusions

For pregnant women with a singleton
breech position, an attempt of ECV without
anesthesia can reduce the cesarean section
rate, resulting in a relatively safe and effec-
tive operation. In medical institutions that
have appropriate facilities for emergency
cesarean section, after full evaluation, we
recommend selecting suitable pregnant
women to have ECV performed by well-
trained obstetricians to ensure the safety
of mothers and children.
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