
����������
�������

Citation: Sánchez-Romero, J.;

López-Pérez, J.; Flores-Muñoz, A.B.;

Méndez-Martínez, M.J.; Araico-

Rodríguez, F.; Mendiola-Olivares, J.;

Blanco-Carnero, J.E.; Falcón-Araña,

L.; Nieto-Díaz, A.; Sánchez-Ferrer,

M.L. Sedation with Propofol plus

Paracetamol in External Cephalic

Version: An Observational Study. J.

Clin. Med. 2022, 11, 489. https://

doi.org/10.3390/jcm11030489

Academic Editor: Kassiani

Theodoraki

Received: 21 December 2021

Accepted: 17 January 2022

Published: 19 January 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Journal of

Clinical Medicine

Article

Sedation with Propofol plus Paracetamol in External Cephalic
Version: An Observational Study
Javier Sánchez-Romero 1,2,* , Jesús López-Pérez 3, Ana Belén Flores-Muñoz 3, María Josefa Méndez-Martínez 3,
Fernando Araico-Rodríguez 1,2, Jaime Mendiola-Olivares 4 , José Eliseo Blanco-Carnero 1,2, Luis Falcón-Araña 3,
Aníbal Nieto-Díaz 1,2 and María Luisa Sánchez-Ferrer 1,2

1 Department of Obstetrics and Gynecology, ‘Virgen de la Arrixaca’ University Hospital, 30120 Murcia, Spain;
araicos33@hotmail.com (F.A.-R.); eliblanco@um.es (J.E.B.-C.); anibal.nieto@um.es (A.N.-D.);
marisasanchez@um.es (M.L.S.-F.)

2 Department of Obstetrics and Gynecology, The University of Murcia, 30011 Murcia, Spain
3 Department of Anesthesiology, ‘Virgen de la Arrixaca’ University Hospital, 30120 Murcia, Spain;

jesuslpmed@gmail.com (J.L.-P.); anafloresmuz@gmail.com (A.B.F.-M.);
mariajose.mendez11@gmail.com (M.J.M.-M.); falconable@gmail.com (L.F.-A.)

4 Division of Preventive Medicine and Public Health, School of Medicine and Biomedical Research,
Institute of Murcia (IMIB-Arrixaca-UMU), University of Murcia, 30120 Murcia, Spain; jaime.mendiola@um.es

* Correspondence: javier.sanchez14@um.es; Tel.: +34-692-573-895

Abstract: Although the influence of neuraxial anesthesia or sedation with remifentanil in external
cephalic version (ECV) is widely known, ECV results using propofol have not been previously
analyzed. This study aimed to evaluate ECV outcomes when propofol was used. An observational
analysis of ECV was performed between 1 January 2018 and 31 December 2020. ECV was accom-
plished with tocolysis and propofol. One hundred and thirty-one pregnant women were recruited.
The propofol mean dose was 156.1 mg (SD 6.1). A cephalic presentation was achieved in 61.1%
(80/131) of the pregnant women. In total, 56.7% (38/67) of pregnant women with cephalic presenta-
tion at labor had a spontaneous delivery, 26.9% (18/67) had an operative delivery, and an intrapartum
urgent cesarean section was performed in 16.4% (11/67). In total, 46 pregnant women (35.9%) were
scheduled for an elective cesarean section due to non-cephalic presentation. The emergency cesarean
section rate during the following 24 h was 10.7% (14/131). A major ECV complication arose in
15 cases (11.5%). ECV outcomes when propofol was used seems to be similar to those with other
anesthetic adjunct, so sedation with propofol could be an adequate option for ECV. More studies are
needed to compare its effectiveness with neuraxial techniques.

Keywords: propofol; ECV; sedation; breech

1. Introduction

Breech presentation affects 3–4% of singleton term pregnancies [1,2]. External cephalic
version (ECV) is a procedure for modifying the fetal position and achieving a cephalic
presentation. The objective of the ECV is to offer an opportunity for cephalic delivery to
occur which, as widely known, is safer than breech vaginal delivery or cesarean section [1].
The use of an external cephalic version in breech presentation, according to the WHO [2],
certainly reduces the incidence of cesarean section, which is of special interest in those units
where vaginal breech delivery is not a common practice.

ECV is usually performed before the active labor period begins. Factors associated
with a higher ECV success rate include the following [3–6]: multiparity, a transverse
presentation, black race, posterior placenta, and amniotic fluid index higher than 10 cm.

Certain interventions may help in ECV [4,6,7] such as tocolysis or analgesia. Ritodrine
not only is considered a safe tocolytic agent but also improves the ECV success rate [8].
Other tocolytic agents studied in ECV are nifedipine [8], atosiban [7], nitroglycerine [9], or
other β-agonists [9].
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Regarding analgesia in ECV, some interventions have been analyzed such as sedation
or neuraxial anesthesia. The use of anesthetic adjunct for the procedure, as systemic opioids
or neuraxial anesthesia increases the rate of successful ECV by as much as 60% [10–13].
When neuraxial anesthesia and intravenous remifentanil in ECV were compared, no differ-
ences were found [10].

Propofol is a widely used agent in obstetric anesthetic management [14]. It has many
advantages over benzodiazepines and/or opioids, including rapid onset of action, short
half-life, and fast recovery [14]. To the best of our knowledge, ECV results using sedation
with propofol have not been previously analyzed, even though propofol is a common agent
used for non-obstetric cases.

The main objective of this study was to analyze ECV outcomes when propofol was
used as anesthetic adjunct for the procedure. As a secondary objective, we described the
delivery mode when propofol was used in ECV. We hypothesize that propofol must be a
safe agent for ECV that may reach an adequate maternal unconscious state with similar
results to other analgesic procedures published.

2. Materials and Methods

This is an observational study of ECV performed in ‘Virgen de la Arrixaca’ University
Clinical Hospital in Murcia (Spain) between 1 January 2018 and 31 December 2020 [15].
The ECV and obstetric outcomes of the patients in whom propofol was used were analyzed.
This center is the largest maternity department in Spain, with approximately 7000 births
per year. This manuscript adheres to the applicable STROBE guidelines. This study was
approved 30 April 2020 by the Clinical Research Committee of the ‘Virgen de la Arrixaca’
University Clinical Hospital (2020-5-6-HCUVA). Written informed consent was obtained
from all participants.

The ECV procedure was performed by the members of an ECV team. Each pro-
cedure was performed by two obstetricians of the Maternal-Fetal Unit in the obstetric
operating room with the presence of an anesthesiologist and a midwife. Obstetricians,
anesthesiologists, and midwives who are members of the ECV team were super-specialized
professionals and they had more than seven years of experience in ECV. Women were
recruited during the third-trimester obstetric evaluation at 36 weeks gestation.

ECV was offered to every pregnant woman with non-cephalic presentation and no
absolute contraindication for vaginal delivery. Women were excluded in cases of severe
pre-eclampsia, recent vaginal bleeding, confirmed rupture of membranes, and when an
absolute indication for cesarean section was identified (i.e., placenta previa).

In the consult, all pregnant women were asked about personal and obstetric history.
An ultrasound assessment for studying the fetal position, fetal biometry, amniotic fluid,
and placental position was performed in the consult.

If the woman was eligible and informed consent was obtained, ECV was performed
at 37 weeks gestation. All women were asked to fast for eight hours before the procedure.
Before ECV was performed, the anesthesiologist evaluated the pregnant women. The
women were asked to empty their bladders. Just before the procedure, 0.2 mg/min of
ritodrine was intravenously administered for 30 min [15].

In the operating room, maternal vital signs were monitored (heart rate, EKG, temper-
ature, noninvasive blood pressure, and oxygen saturation). The woman was positioned
in Trendelenburg (15◦). Paracetamol 1 g was intravenously administered as an analgesic
agent. Propofol was used as a sedative agent. During the procedure, there was continuous
feedback between obstetric and anesthesiologist teams.

With the objective of achieving an unconsciousness state, an initial dose of 50 mg of
propofol was administered as a bolus at the beginning of the procedure. Sedation was
maintained with additional boluses of 10 to 20 mg propofol were administered at intervals
of at least 20 to 30 s, as needed.

Two ECV attempts following the forward roll technique were performed by two
experienced obstetricians. Immediately after the procedure, fetal wellbeing was assessed
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with a continuous cardiotocograph register during the following four hours. Anti-D was
given to rhesus-negative women. Then, 24 h after the procedure, fetal well-being was
reassessed with continuous monitoring for 1 h. If any complication occurred immediately
after the procedure, an urgent cesarean section was performed.

ECV is considered successful when a cephalic presentation is achieved. Clinically
relevant hypotension was considered if systolic blood pressure (SBP) was below 90 mmHg
or the fall of at least 20% of SBP [16].

Maternal hypotension is a common adverse consequence of both neuraxial analgesia
and sedation. Maternal hypotension may be associated with non-reassuring fetal heart rate
(FHR) pattern, maternal discomfort, nausea, and vomiting.

A major complication after ECV was considered when any non-reassuring FHR pattern
(i.e., bradycardia longer than 8 min), major vaginal bleeding, maternal instability, or any
critical emergency arose during the 24 h after ECV.

Clinical data were recorded prospectively on all referrals. Anesthesia data were
recorded retrospectively from the anesthetic register. Data on pregnancy outcomes were
collected from hospital obstetric and neonatal records. Continuous variables were assessed
for normality with the Shapiro–Wilk test. Data analysis was performed using SPSS ver-
sion 25.0 (SPSS Inc., Chicago, IL, USA) and R version 3.6.2 (https://www.r-project.org/,
accessed on 4 February 2021).

3. Results

Although 242 pregnant women underwent ECV during this period, propofol was used
in 131 cases. The characteristics of pregnant women who underwent ECV with propofol
are shown in Table 1. The mean age was 32.1 years (SD 0.4). In total, 68.7% of the women
were nulliparous. Only four pregnant women (3.1%) had a previous cesarean section. The
mean estimated fetal weight at the third trimester was 2754.4 g (SD 29). The mean maternal
BMI was 27.8 Kg/m2 (SD 0.4).

Table 1. Characteristics and obstetrics outcomes of the pregnant women who underwent external
cephalic version (ECV).

Variable Mean/Frequency, % ±SD/Count

Maternal Age, years 32.1 ±0.4
Gestational Age at ECV, weeks 37.3 ±0.04

Nulliparity 68.7 90
Previous Cesarean Section 3.1 4

Maternal BMI, Kg/m2 27.5 ±0.4
BMI < 25, Kg/m2 30.8 36

BMI 25–30, Kg/m2 40.2 47
BMI 30–35, Kg/m2 21.4 25
BMI > 35, Kg/m2 7.7 9

Estimated Fetal Weight before ECV, g 2754.4 ±29
Placental position

Anterior 56.6 73
Posterior 34.9 45
Fundus 3.1 4

Lateral Wall 5.4 7
Amniotic Fluid Pocket, mm 50.3 ±1.4

Fetal position
Breech 95.4 125

Transverse lie 4.6 6
ECV Success 61.1 80

ECV was performed at 37.3 weeks gestation (SD 0.04) on average. The mean propofol
dose was 156.1 mg (SD 6.1). Premedication drugs (atropine, midazolam, or fentanyl) were
used in 48 cases (36.9). Although 24 pregnant women (18.3%) suffered hypotension during

https://www.r-project.org/
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the procedure, just one required vasoactive drugs (0.8%). Thirteen pregnant women (9.9%)
experienced nausea and vomiting and they were administered antiemetic drugs (ranitidine
and metoclopramide).

ECV was successful in 80 pregnant women (61.1%). In nulliparous women, a cephalic
presentation was achieved after ECV in 48 (53.3%). In multiparous women, ECV was
successful in 32 (78.0%).

3.1. Delivery Outcomes

Data of delivery were not available for three pregnant women who gave birth in other
hospitals. After ECV, the delivery occurred at 38.5 weeks gestation (SD 0.5) on average
(Table 2).

Table 2. Delivery outcomes after ECV.

Variable Mean/Frequency, % ±SD/Count

Gestational Age at Birth, weeks 38.5 ±0.5
Spontaneous Delivery 56.7 1 38

Operative Delivery 26.9 1 18
Urgent Cesarean Section 16.4 1 11
Elective Cesarean Section 35.9 46

Cesarean Section during the following 24 h of ECV 11.5 15
Newborn Weight, g 3251.5 ±37.7

APGAR Score at 1’ < 7 2.5 2
APGAR Score at 5’ < 7 1.3 1

ECV Major Complications 11.5 15
1 Relative frequency of pregnant women with successful ECV.

An elective scheduled cesarean section due to non-cephalic presentation occurred in
46 pregnant women (35.9%). An urgent cesarean section during the first 24 h after ECV
was required in 15 (11.5%) women.

Finally, after a successful ECV, a spontaneous delivery was achieved in 38 women
(56.7%). Eighteen pregnant women (26.9%) required an operative delivery, and an intra-
partum urgent cesarean section was performed in 11 women (16.4%).

3.2. Complications

A major complication arose in 15 pregnant women (11.5%) (Table 3). Two newborns
were admitted to neonatal care unit, and one was admitted to neonatal ICU. Neither of
these three cases was related directly to ECV.

Table 3. ECV complications. FHR: fetal heart rate.

Variable Frequency, % Count

Non-Reassuring FHR Pattern 4.6 6
Major Vaginal Bleeding 4.6 6
Minor Vaginal Bleeding 3.8 5

Uterine Contractions 2.3 3
Cord Prolapse 1.5 2

Premature Rupture of Membranes 0.8 1
Maternal Bronchoaspiration 0.8 1

One pregnancy had an operative delivery at 38 + 1 weeks of gestation, two weeks
after ECV. During the labor, fetal bradycardia required an operative delivery. The newborn
APGAR score at the first and fifth minutes of life were 5/9, the fetal cord pH was 7.11
(arterial) and 7.21 (venous). The newborn was admitted to neonatal unit care. In the
second case, an urgent cesarean section was performed for a non-reassuring fetal heart rate
pattern at 37 + 6 weeks of gestation (5 days after ECV). The newborn APGAR score was
3/5, the fetal cord as 7.08 (arterial) and 7.12 (venous). The newborn was admitted to the
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neonatal ICU. The last case was a pregnancy with a spontaneous delivery at 40 + 3 weeks
of gestation (3 weeks after ECV). A shoulder dystocia occurred during the delivery. The
newborn weighed 4120 g, the APGAR score was 5/8, fetal cord pH was 7.05 (arterial) and
7.12 (venous). The newborn was admitted to neonatal unit care.

One woman suffered bronchoaspiration. The bronchoaspiration occurred just af-
ter ending the ECV. The woman was admitted to the maternal unit care with antibiotic
treatment. Although a cephalic presentation was achieved; finally, a cesarean section
was performed due to the bronchoaspiration after seven days with treatment. A female
was born with APGAR 9/10, vein cord pH = 7.32. The woman and her newborn were
discharged with no sequelae.

4. Discussion

In this study, ECV was performed with tocolysis with ritodrine, sedation with propofol
and analgesia with paracetamol. This is the first published study in which propofol is
considered as a sedative agent in ECV.

ECV is a safe and effective procedure for achieving a cephalic presentation. The ECV
success rate in this study was 61.1%. The success rate reported was higher than those
published without analgesia (49.0%) [3], with systemic opioids (51.7%) [17], and similar
to epidural analgesia (58.4%) [12]. Burgos et al. [17] advised that although remifentanil
did not increase the ECV success rate, the pain related to the procedure was markedly
reduced. To the best of our knowledge, no report using propofol has been published.
Magro-Malosso et al. [12] found that spinal or epidural analgesia increased the ECV success
rate (RR 1.54 95%CI 1.22–2.63) compared with systemic opioids. Probably, sedation with
propofol may achieve an adequate maternal unconsciousness that facilitate the maneuver.

In nulliparous women, cephalic presentation in this study was achieved after ECV in
51.5%, which is a higher rate than those found in the bibliography (40%) [3]. Equally, in
multiparous women, ECV in this study was successful in 74.0%, and it was higher than
those found in other reports (64%) [3]. This difference may be due to the use of propofol,
the use of ritodrine as a tocolytic agent just before the procedure, the gestational age at
which ECV was performed, and the obstetrician experience.

Propofol is a non-teratogenic [18] anesthetic agent appropriated for short-duration sur-
gical procedures [19]. Maternal hypotension is a common adverse effect of propofol [20]. In
our study, although clinically relevant hypotension occurred in 18.3%, any non-reassuring
fetal heart rate pattern was registered. Propofol was supposed to raise neonatal sedation
and depression [21], but no differences were reported in APGAR score and neurological
and adaptative capacity scores when propofol (2 mg/kg) and other techniques, such as
spinal anesthesia or barbiturates, were compared [22–24]. In our study, the propofol mean
dose was 156.1 mg, which approximately corresponded with 1.5–2.0 mg/kg.

Other studies, that have performed spinal techniques for analgesia, have reported a
lower ECV success rate [10–12]. However, two recent studies should be noted since the
ECV success rate when neuraxial anesthesia was performed was similar to this [13,25,26].
Although Weiniger et al. [25] reported an ECV success rate of 87.1% in pregnant women
receiving spinal analgesia, they excluded women with a previous cesarean section and
women with a BMI above 40 kg/m2. Khaw et al. [26] reported an ECV success rate of
52.0% in pregnant women receiving spinal analgesia and 40% in pregnant women receiving
intravenous remifentanil.

No more than two attempts were proposed to perform ECV in this protocol. The
National Society of Gynecology and Obstetrics recommends [27] no more than four attempts
with the objective to avoid abruptio placentae and fetal heart rate disturbance [28]. Since
the maneuver is facilitated by tocolysis and sedation, obstetricians might be induced to
apply smaller forces. Because of that, attempts in this study were limited to two in order to
be more cautious with the procedure.

The major ECV complications rate in this study was 11.5%. ECV complications
arose more than without analgesia (5.39%) [3]. Burgos et al. [17] reported a similar ECV
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complications rate (20.3%) when systemic opioids were used. Magro-Malosso et al. [12]
found fetal heart rate disturbances (transient bradycardia and other non-reassuring fetal
heart rate patterns) in 18.7%. Minor complications such as premature rupture of membranes,
minor vaginal bleeding, or symptomatic uterine contractions during the following 48 h,
were not considered in other reports. Non-reassuring fetal heart rate patterns occurred in
4.7% of the procedures; this rate is higher than without analgesia (0.9%) [3] but similar or
lower than systemic opioids or spinal analgesia (around 20%) [12,17]. An urgent cesarean
section rate during the first 24 h after ECV in this study was needed in 11.5% of the cases.
A lower urgent cesarean section during the first 24 h after ECV (1.6%) was reported when
spinal anesthesia or systemic opioids were used [12,17]. These differences may be explained
by tocolysis and sedation. Although both of them help the obstetricians to apply smaller
forces on the maternal abdomen, they can also induce maternal hypotension with clinical
consequences (CTG abnormalities or vaginal bleeding).

Even though a maternal bronchoaspiration was reported, it should be highlighted
that this was the only severe adverse event that occurred during the seven years for which
we have ECV records (more than 690 procedures). Notwithstanding that fasting is recom-
mended for at least eight hours before the procedure, delayed gastric emptying can occur
during pregnancy [29]. This case enhances the need for a toughly pre-anesthesia consult.

Some strengths should be highlighted. This study recruited a large number of pregnant
women. All the ECV procedures were performed by the same obstetricians, anesthesiolo-
gists, and midwives that constitute the ECV working group, with more than seven years of
experience in ECV. All the procedures were carried out in the operating room where an
urgent cesarean section can be rapidly performed. All of the professionals who composed
the ECV working group were trained to manage any complication that could arise and
have regularly continued training.

This research, however, is subject to several limitations. An important limitation of
our study is the nature of the study design. These results need to be confirmed in further
experiments. Another relevant limitation was the loss of information about anesthetic
procedure. Due to logistical issues, some data for anesthesia techniques (drug dose)
were unavailable for 89 women who were excluded from the analysis. No complications
arose in any of them, but the drug dose and blood pressure register were not available
for analysis for those women. Probably, if those patients had been included (n = 220),
the complications rate and cesarean section during 24 h after the procedure would have
decreased substantially (6.7% and 12.8%, respectively).

Another limitation of our study is that the maternal weight was measured at 12 weeks
gestation when the first trimester scan was performed. The weight modifications during
pregnancy were not taken into consideration.

5. Conclusions

The results of this study showed that the administration of propofol, facilitates ECV.
Studies comparing the effectiveness and safety of the different anesthetic adjunct, for ECV,
are urgently required.

Author Contributions: Conceptualization, F.A.-R., J.S.-R., and J.L.-P.; methodology, F.A.-R., J.E.B.-C.,
J.L.-P., and L.F.-A.; formal analysis, J.M.-O., M.L.S.-F., J.S.-R., and F.A.-R.; data curation, J.S.-R.,
J.L.-P., A.B.F.-M., and M.J.M.-M.; writing—original draft preparation, J.S.-R.; writing—review and
editing, J.L.-P., M.L.S.-F., F.A.-R., and J.M.-O.; supervision, J.M.-O., M.L.S.-F., and A.N.-D.; project
administration, J.E.B.-C. and J.S.-R. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Clinical Research Committee of ‘Virgen de la Arrixaca’
University Clinical Hospital (2020-5-6-HCUVA).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



J. Clin. Med. 2022, 11, 489 7 of 8

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy concerns.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hannah, M.E.; Hannah, W.J.; Hewson, S.A.; Hodnett, E.D.; Saigal, S.; Willan, A.R. Planned Caesarean Section versus Planned

Vaginal Birth for Breech Presentation at Term: A Randomised Multicentre Trial. Lancet 2000, 356, 1375–1383. [CrossRef]
2. Hindawi, I. Value and Pregnancy Outcome of External Cephalic Version. East. Mediterr. Health J. 2005, 11, 633–639. [PubMed]
3. Melo, P.; Georgiou, E.X.; Hedditch, A.; Ellaway, P.; Impey, L. External Cephalic Version at Term: A Cohort Study of 18 Years’

Experience. BJOG 2019, 126, 493–499. [CrossRef] [PubMed]
4. Isakov, O.; Reicher, L.; Lavie, A.; Yogev, Y.; Maslovitz, S. Prediction of Success in External Cephalic Version for Breech Presentation

at Term. Obstet. Gynecol. 2019, 133, 857–866. [CrossRef] [PubMed]
5. Grootscholten, K.; Kok, M.; Oei, S.G.; Mol, B.W.J.; van der Post, J.A. External Cephalic Version-Related Risks: A Meta-Analysis.

Obstet. Gynecol. 2008, 112, 1143–1151. [CrossRef] [PubMed]
6. Cillard, L.; Verhaeghe, C.; Spiers, A.; Madzou, S.; Descamps, P.; Legendre, G.; Corroenne, R. External Cephalic Version: Predictors

for Success. J. Gynecol. Obstet. Hum. Reprod. 2021, 50, 102165. [CrossRef]
7. Cluver, C.; Gyte, G.M.L.; Sinclair, M.; Dowswell, T.; Hofmeyr, G.J. Interventions for Helping to Turn Term Breech Babies to Head

First Presentation When Using External Cephalic Version. Cochrane Database Syst. Rev. 2015, 2, CD000184. [CrossRef]
8. Levin, G.; Ezra, Y.; Weill, Y.; Kabiri, D.; Pollack, R.N.; Rottenstreich, A. Nifedipine versus Ritodrine during External Cephalic

Version Procedure: A Case Control Study. J. Matern.-Fetal Neonatal Med. 2021, 34, 3008–3013. [CrossRef]
9. Katz, D.; Riley, K.; Kim, E.; Beilin, Y. Comparison of Nitroglycerin and Terbutaline for External Cephalic Version in Women Who

Received Neuraxial Anesthesia: A Retrospective Analysis. Anesth. Analg. 2020, 130, e58–e62. [CrossRef]
10. Sullivan, J.T.; Grobman, W.A.; Bauchat, J.R.; Scavone, B.M.; Grouper, S.; McCarthy, R.J.; Wong, C.A. A Randomized Controlled

Trial of the Effect of Combined Spinal-Epidural Analgesia on the Success of External Cephalic Version for Breech Presentation.
Int. J. Obstet. Anesth. 2009, 18, 328–334. [CrossRef]

11. Mancuso, K.M.; Yancey, M.K.; Murphy, J.A.; Markenson, G.R. Epidural Analgesia for Cephalic Version: A Randomized Trial.
Obstet. Gynecol. 2000, 95, 648–651. [CrossRef]

12. Magro-Malosso, E.R.; Saccone, G.; Di Tommaso, M.; Mele, M.; Berghella, V. Neuraxial Analgesia to Increase the Success Rate of
External Cephalic Version: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Am. J. Obstet. Gynecol.
2016, 215, 276–286. [CrossRef]

13. Hao, Q.; Hu, Y.; Zhang, L.; Ross, J.; Robishaw, S.; Noble, C.; Wu, X.; Zhang, X. A Systematic Review and Meta-Analysis of Clinical
Trials of Neuraxial, Intravenous, and Inhalational Anesthesia for External Cephalic Version. Anesth. Analg. 2020, 131, 1800–1811.
[CrossRef]

14. Odor, P.M.; Bampoe, S.; Moonesinghe, S.R.; Andrade, J.; Pandit, J.J.; Lucas, D.N.; Pan-London Perioperative Audit and Research
Network (PLAN), for the DREAMY Investigators Group; A’Court, A.; Abdel-Gadir, D.; Abdu, A.; et al. General Anaesthetic and
Airway Management Practice for Obstetric Surgery in England: A Prospective, Multicentre Observational Study. Anaesthesia
2021, 76, 460–471. [CrossRef]

15. Sánchez-Romero, J.; García-Soria, V.; Araico-Rodríguez, F.; Herrera-Giménez, J.; Blanco-Carnero, J.E.; Nieto-Díaz, A.; Sánchez-
Ferrer, M.L. External Cephalic Version: Is It an Effective and Safe Procedure? J. Vis. Exp. 2020, 160, e60636–e60657. [CrossRef]

16. KlÖHR, S.; Roth, R.; Hofmann, T.; Rossaint, R.; Heesen, M. Definitions of Hypotension after Spinal Anaesthesia for Caesarean
Section: Literature Search and Application to Parturients: Hypotension: Definitions and Incidences. Acta Anaesthesiol. Scand.
2010, 54, 909–921. [CrossRef] [PubMed]

17. Burgos, J.; Pijoan, J.I.; Osuna, C.; Cobos, P.; Rodriguez, L.; Centeno, M.D.M.; Serna, R.; Jimenez, A.; Garcia, E.; Fernandez-Llebrez,
L.; et al. Increased Pain Relief with Remifentanil Does Not Improve the Success Rate of External Cephalic Version: A Randomized
Controlled Trial. Acta Obstet. Gynecol. Scand. 2016, 95, 547–554. [CrossRef] [PubMed]

18. Alon, E.; Ball, R.H.; Gillie, M.H.; Parer, J.T.; Rosen, M.A.; Shnider, S.M. Effects of Propofol and Thiopental on Maternal and Fetal
Cardiovascular and Acid-Base Variables in the Pregnant Ewe. Anesthesiology 1993, 78, 562–576. [CrossRef] [PubMed]

19. Mongardon, N.; Servin, F.; Perrin, M.; Bedairia, E.; Retout, S.; Yazbeck, C.; Faucher, P.; Montravers, P.; Desmonts, J.-M.;
Guglielminotti, J. Predicted Propofol Effect-Site Concentration for Induction and Emergence of Anesthesia During Early Pregnancy.
Anest. Anal. 2009, 109, 90–95. [CrossRef]

20. Soares de Moura, R.; Silva, G.A.M.; Tano, T.; Resende, A.C. Effect of Propofol on Human Fetal Placental Circulation. Int. J. Obstet.
Anesth. 2010, 19, 71–76. [CrossRef] [PubMed]

21. Celleno, D.; Capogna, G.; Tomassetti, M.; Costantino, P.; Feo, G.D.; Nisini, R. Neurobehavioural Effects of Propofol on the
Neonatal Following Elective Caesarean Section. Br. J. Anaesth. 1989, 62, 649–654. [CrossRef]

22. Cheng, Y.J.; Wang, Y.P.; Fan, S.Z.; Liu, C.C. Intravenous Infusion of Low Dose Propofol for Conscious Sedation in Cesarean
Section before Spinal Anesthesia. Acta Anaesthesiol. Sin. 1997, 35, 79–84.

23. Gin, T.; O’Meara, M.E.; Kan, A.F.; Leung, R.K.W.; Tan, P.; Yau, G. Plasma Catecholamines and Neonatal Condition after Induction
of Anaesthesia with Propofol or Thiopentone at Caesarean Section. Br. J. Anaesth. 1993, 70, 311–316. [CrossRef] [PubMed]

http://doi.org/10.1016/S0140-6736(00)02840-3
http://www.ncbi.nlm.nih.gov/pubmed/16700378
http://doi.org/10.1111/1471-0528.15475
http://www.ncbi.nlm.nih.gov/pubmed/30223309
http://doi.org/10.1097/AOG.0000000000003196
http://www.ncbi.nlm.nih.gov/pubmed/30969207
http://doi.org/10.1097/AOG.0b013e31818b4ade
http://www.ncbi.nlm.nih.gov/pubmed/18978117
http://doi.org/10.1016/j.jogoh.2021.102165
http://doi.org/10.1002/14651858.CD000184.pub4
http://doi.org/10.1080/14767058.2019.1677589
http://doi.org/10.1213/ANE.0000000000004155
http://doi.org/10.1016/j.ijoa.2009.02.006
http://doi.org/10.1097/00006250-200005000-00003
http://doi.org/10.1016/j.ajog.2016.04.036
http://doi.org/10.1213/ANE.0000000000004795
http://doi.org/10.1111/anae.15250
http://doi.org/10.3791/60636
http://doi.org/10.1111/j.1399-6576.2010.02239.x
http://www.ncbi.nlm.nih.gov/pubmed/20455872
http://doi.org/10.1111/aogs.12859
http://www.ncbi.nlm.nih.gov/pubmed/26830687
http://doi.org/10.1097/00000542-199303000-00020
http://www.ncbi.nlm.nih.gov/pubmed/8457055
http://doi.org/10.1213/ane.0b013e3181a1a700
http://doi.org/10.1016/j.ijoa.2009.01.019
http://www.ncbi.nlm.nih.gov/pubmed/19945846
http://doi.org/10.1093/bja/62.6.649
http://doi.org/10.1093/bja/70.3.311
http://www.ncbi.nlm.nih.gov/pubmed/8471376


J. Clin. Med. 2022, 11, 489 8 of 8

24. Abboud, T.K.; Zhu, J.; Richardson, M.; Silva, E.P.D.; Donovan, M. Intravenous Propofol vs Thiamylal-Isoflurane for Caesarean
Section, Comparative Maternal and Neonatal Effects. Acta Anaesthesiol. Scand. 1995, 39, 205–209. [CrossRef] [PubMed]

25. Weiniger, C.F.; Ginosar, Y.; Elchalal, U.; Sela, H.Y.; Weissman, C.; Ezra, Y. Randomized Controlled Trial of External Cephalic
Version in Term Multiparae with or without Spinal Analgesia. Br. J. Anaesth. 2010, 104, 613–618. [CrossRef] [PubMed]

26. Khaw, K.S.; Lee, S.W.Y.; Ngan Kee, W.D.; Law, L.W.; Lau, T.K.; Ng, F.F.; Leung, T.Y. Randomized Trial of Anaesthetic Interventions
in External Cephalic Version for Breech Presentation. Br. J. Anaesth. 2015, 114, 944–950. [CrossRef] [PubMed]

27. Sociedad Española de Ginecologia y Obstetricia (SEGO) External cephalic version (updated March 2014). Prog. Obstet. Ginecol.
2015, 58, 337–340. [CrossRef]

28. Skupski, D.W.; Ghidini, A. External Cephalic Version: Some Tricks of the Trade. Birth 2016, 43, 189–192. [CrossRef]
29. Simpson, K.H.; Stakes, A.F.; Miller, M. Pregnancy Delays Paracetamol Absorption and Gastric Emptying in Patients Undergoing

Surgery. Br. J. Anaesth. 1988, 60, 24–27. [CrossRef]

http://doi.org/10.1111/j.1399-6576.1995.tb04044.x
http://www.ncbi.nlm.nih.gov/pubmed/7793188
http://doi.org/10.1093/bja/aeq053
http://www.ncbi.nlm.nih.gov/pubmed/20338954
http://doi.org/10.1093/bja/aev107
http://www.ncbi.nlm.nih.gov/pubmed/25962611
http://doi.org/10.1016/j.pog.2014.11.007
http://doi.org/10.1111/birt.12242
http://doi.org/10.1093/bja/60.1.24

	Introduction 
	Materials and Methods 
	Results 
	Delivery Outcomes 
	Complications 

	Discussion 
	Conclusions 
	References

