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A B S T R A C T

Background. – Cesarean section is the most common surgical procedure performed in developed

countries. Its incidence is increasing to a worrisome extent. The 2003 French National Perinatal Survey

showed that the inflation in the overall cesarean rate was mainly due to an increase in the first cesarean

delivery rate.

Objective. – To evaluate a new tool: a checklist that intent to decrease the first cesarean delivery rate.

Study design. – Retrospective, observational, multi-center study. A new tool, a ‘‘First cesarean delivery’’

checklist was built according American and French guidelines. Women with full-term of pregnancy,

nulliparous or multiparous with a first caesarean delivery including arrest of labor, breech presentation

or suspected fetal macrosomia were included. The checklist was applied. Potentially preventable

cesareans were analyzed.

Results. – Among 571 first cesarean section, 178 were eligible to check list application. 147 charts were

analyzed in the study. 11.9% of first cesarean deliveries performed were potentially avoidable after

applying the checklist. This represented 6.6% of all cesareans.

Conclusion. – The checklist based on the recall of good practices could be an interesting tool to decrease

the first cesarean rate.
�C 2018 Elsevier Masson SAS. All rights reserved.
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Introduction

Cesarean section is the most common surgical procedure
performed in developed countries. Its incidence is increasing
worryingly [1]. An American study published showed that 50% of
the increase in the number of cesarean sections was due to the first
cesarean rate [2]. For Zhang et al., iterative cesareans after a uterine
scar contributed to 45.1% of scheduled cesareans and to 30.9% of all
cesareans performed in the United States between 2002 and 2008
[3]. In France, cesarean delivery rose from 10.9% in 1981 to 20.2% in
2016 [4]. The 2016 French National Perinatal Survey showed that
an increase in overall cesarean deliveries was mainly due to first
cesarean rate (71.5%) [5]. Although in certain obstetric situations,
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cesarean delivery is undoubtedly the only acceptable obstetric
outcome in terms of materno-fetal safety, other indications seem
to raise questions in terms of the benefit-risk balance. Indeed, a
cesarean section remains a surgical intervention that includes
short, medium and long-term risks [6].

Efforts are made worldwide to curb the cesarean section
rates. In France, in 2012, Guidelines on scheduled cesarean
section indications and in 2017 about normal delivery were
published [7,8]. In March 2014, the American Congress of
Obstetricians and Gynecologists (ACOG) issued recommenda-
tions to reduce the number of first cesareans, based on the
challenging practices and on remembering good practices [9]. In
Canada, in 2015, a team evaluates an interventional strategy to
reduce cesarean sections rate. This combined the recall of good
practices, the implementation of audits and biofeedback for the
obstetrical team. A significant reduction in the overall rate of
cesarean was thus demonstrated, in hospitals where the
‘‘interventional’’ training strategy was implemented [10]. A
French uni-centric study carried out at the University Hospital of
Grenoble in 2015 based on the same type of approach gave
similar results [11].
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Our objective was to evaluate the potential impact of a checklist
with the aim to decrease first cesarean delivery.

Materials and methods

This is a retrospective multi-center study. Our objective was to
analyze the impact of the ‘‘First cesarean delivery’’ checklist on the
first cesarean rate. The project was approved by the Research Ethics

Committee on Obstetrics and Gynecology (CEROG) in 2016, under the
notice number CEROG OBS 2016-08-30.

Patients

Women who underwent a first cesarean delivery between
November 1st 2014 and September 1st 2015 in the University
Hospital centers Nord and Conception in Marseille, France were
selected. Women with full-term of pregnancy (gestational age �37
weeks of gestation), nulliparous or multiparous with an exclusive
history of vaginal delivery and with an indication for a cesarean
section according to the checklist were eligible. Women matching
the checklist eligibility criteria and whose medical records were
searchable were included in the study for analysis, they gave their
reasoned and informed consent to be part of the study. The non-
inclusion criteria were: prematurity (gestational age <37 weeks of
gestation), multiple gestation, united and multi-scarred uterus,
history of uterine surgery with uterine cavity intrusion (e.g.
polymyomectomy), immediate emergencies or suspected
materno-fetal risks (retro placental hematoma, pre-eclampsia,
cord prolapse, metrorrhagia, placenta previa) and non-reassuring
fetal heart-rate (FHR) tracing according to CNGOF 2007 guidelines.

Study design

The checklist was based on the French recommendations and
American expert opinion and (Fig. 1). Data were collected
retrospectively from the maternity birth registers by one investi-
gator. The checklist was next applied to cesareans that meet the
eligibility and inclusion criteria. We then evaluated the first
cesareans that were potentially preventable after applying the
checklist. Suspected macrosomia was defined by a fetal estimated
ultrasound weight greater than 908 percentile according to Hadlock.

Outcomes

The primary outcome was the rate of potentially preventable
first cesareans after applying the checklist. The rate of potentially
preventable cesarean section was assimilate to the rate of non
conformity to check list with at least one missing criteria. A
cesarean was considered as potential preventable or avoidable if at
least one more criteria of the check list was not present (Fig. 1).

The secondary outcomes were: indications for first cesarean
delivery, overall cesarean rate in general, overall cesarean rate
potentially preventable after applying the checklist, analysis of the
different missing check-list criteria according to the first cesarean
indications.

Statistical analysis

Quantitative data were expressed as an average with standard
deviation. Qualitative data were reported as numbers and
percentages. Statistical analysis was performed with the IBM SPSS
Statistics version 20 software.

Results

Among the study period 571 patients that underwent cesarean
section, 178 women with a first cesarean delivery were eligible for
the application of the checklist. Thirty-one medical charts could
not be analyzed.

One hundred and forty-seven women were therefore included
in the retrospective analysis (Fig. 2). Among them, 68 (46.2%) were
potentially preventable after applying the checklist. Among them
47 Cesarean with arrest of labor, 14 women with breech
presentation and for 7 patients with suspected fetal macrosomia.
Characteristics of the study population are shown in Table
1. Indications for first cesarean delivery are given in Table
2. The overall rate of caesarean section was 23.2% (1035/4467
deliveries). The first cesarean rate was 12.8% (571/4467). 55.2% of
the cesareans performed were first cesareans (571/1035).

Concerning our primary outcome, 11.9% of first cesarean
deliveries performed were potentially preventable after applying
the checklist (68/571). This represented 6.6% of all cesarean
sections (68/1035).

The description of non-conformity to check-list criteria
according to the cesarean indications can be found below (n = 68):

Arrest of labor (number = 47 patients)

- During first stage of labor and latency phase (cervical dilatation

<6 cm). Sixteen patients had at least a non-conformity to check-
list criterion. When the decision to perform a cesarean was
made, the mean cervical dilatation was 4.2 cm (� 1.04) and the
mean duration of arrest of labor was 3.76 h (� 1.69).

- During first stage of labor and active phase (cervical dilatation �
6 cm). Eleven patients had at least one non-conformity to check-
list criterion with an arrest of labor of less than 4 h. The mean
time of labor arrest when the decision to perform a cesarean has
been made was 2.75 h (� 0.88).

- In the second stage of labor: full cervical dilatation, with non-

engagement of the fetal head, 20 patients had an arrest of labor of
less than 3 h. The average delay of dilatation when cesarean
section was performed was 2.6 h (� 0.67). 6 additional patients
had at least one non-conformity criteria to check-list with no
manual rotation of the fetal occiput of a transverse or posterior
position or a misdiagnosis of o posterior position.

Breech presentation (n = 14 patients)

- For fourteen patients had at least one non-conformity criteria to
check-list and then cesarean section could possibly preventable.
External manoeuver version was not proposed to 7 patients and
refused by 7.

Suspected fetal macrosomia (n = 7 patients)

- Seven patients had at least one check-list criteria missing and
then avoidable. In the absence of associated diabetes, 4 patients
had a first cesarean even though the fetal weight estimate was
less than 5000 g. In the case of diabetes, 3 had a first cesarean
even though the fetal weight estimate was less than 4250 g.

Discussion

Our results show that 11.9% of first cesarean deliveries were
potentially preventable after applying the checklist (i.e. with at
least one non conformity criteria). This represented 6.6% of all
cesarean sections. This projection exercise is certainly question-
able and rough but it suggests the potential interest of this
checklist in clinical practice. Based on literature data, and for each
situation the potential rate of vaginal delivery, 38 patients out of



Fig. 1. First cesarean delivery checklist.
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Fig. 2. Flow chart of cesarean section among the study period including first cesarean section eligible to check list application.
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the 68 with at least one non conformity checklist criteria could
potentially have a vaginal delivery, i.e. more than half of the
patients (55.9%).

The main indication for a first cesarean delivery was non-
reassuring fetal-heart tracing, but this indication was not included
Table 1
Characteristics of the 147 patients included for the retrospective analysis. Values

are expressed as mean, standard deviations and in number and percentage.

Demographic data Numbers, percentages

Age 29.8 (� 6.9)

Gestity 2.3 (�1.8)

Parity 0.6 (�1.2)

Hypertension

Pre-existing < 20 weeks of gestation 1 (0.07%)

Gestational � 20 weeks of gestation 4 (2.7%)

Diabetes

Pre-existing 2 (1.4%)

Gestational 40 (27.2%)

Labor induction 23 (15.6%)

Dinoprostonea 15 (10.2%)

Oxytocinb 8 (5.4%)

Cesarean

Scheduled cesarean 22 (15%)

Emergency, out of labor 18 (12.2%)

Emergency, during labor 107 (72.8%)

a Dinoprostone (Propess, Ferring laboratory, 94250 Gentilly, France).
b Oxytocin (Syntocinon, Sigma-Tau laboratory, 92130 Issy-les-Moulineaux,

France).
in the check list. This was followed by arrest of labor. This group is
the main contributor to first cesarean section mainly potentially
avoidable according to our results. For active phase in the first
stage of labor, a prospective study of 542 women showed that
extending the minimum period of oxytocin treatment from 2 to at
least 4 h for active phase arrest in the first stage of labor allowed
92% of women to give birth vaginally without adversely affecting
the neonatal outcome [12].

At the current time, various recommendations are available for
the length of the second stage of labor [8,9]. The optimal duration
depends more on the obstetrical team habits than a parameter that
has been the subject of a precise methodology. In France, it was
previously generally admitted that this time should not exceed 2 h.
Although recent studies have suggested a longer tolerance in the
absence of non-reassuring fetal heart-rate tracing, this 2 h
dilatation rule is still widely applied. American recommendations
are in favor of a minimum delay of 3 h in the nulliparous women
and 2 h in multiparous women [9]. Rouse et al. showed in a
retrospective series of 4126 patients that the vaginal delivery rate
was 55% beyond 3 h of arrest of labor [13].

The diagnosis of fetal head engagement in the maternal pelvis is
sometimes difficult. This remains a subjective diagnosis, relying on
operator experience and has a high error rate. Dupuis et al. find an
error rate of 12% in the diagnosis of fetal head engagement, equally
distributed between false positives and false negatives [14]. The
‘‘engagement ultrasound’’ seems to be a mandatory tool during the
second stage of labor but its impact on cesarean section rate should



Table 2
Overall indications for the first cesarean delivery. Values are expressed in numbers

and percentage. In grey, the cesarean section eligible to Check List application.

aHELLP syndrome: hemolysis elevated liver enzymes low platelet count syndrome.
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be evaluate. Manual rotation of the fetal occiput could be an
additional tool to reduce the first cesarean rate for posterior or
transverse positions of the head. In the presence of this fetal head
positions and in the case of successful manual rotation during the
second stage of labor, the rate of cesarean would be between 0 and
9% depending on the author [15–17]. This attitude implies a precise
knowledge of the position of the fetal head during labor with an
error risk between 20 and 26.6%, regardless of the operator’s
experience [18].

For breech presentations, the ACOG recommends a control of
the presentation at 36 weeks of gestation and encourages the
attempt to external cephalic version with an average success rate
of about 50% according to the authors [19–21]. The ACOG does not
mention the possibility of vaginal delivery in the case of external
cephalic version failure. The CNGOF allows vaginal delivery of
breech presentations if defined conditions are met. In France, the
success rate of vaginal delivery attempts on a fetus in a breech
presentation is between 65% (according the Franco-Belgian
PREMODA study) and 70% (according to the French AUDIPOG
sentinel network) [22,23].

The ACOG and the HAS, CNGOF guidelines are in agreement
concerning the first cesarean delivery for suspected fetal macros-
omia [7,24,25]. In the absence of gestational diabetes, they
recommends cesarean delivery if the fetal weight is greater than
5000 g. Despite these common Franco-American recommenda-
tions, in our study we found that this threshold was not followed in
practice.

The strengths of our study reside in the contribution of a new
tool, the checklist ‘‘First cesarean delivery’’ based on national,
international guidelines and expert opinions. The weak points are
firstly its retrospective design and the extrapolation of the vaginal
success rate from literature to our series. Indeed, although almost
half of the patients eligible for the checklist had at least one non
conformity criteria of the checklist, we cannot extrapolate the
final delivery outcome and conclude that all of these patients
would undergo vaginal delivery. Secondly some of the check list
items have a low level of recommendation such as ultrasound for
fetal position or engagement diagnosis and fetal rotation of
posterior positions. Our objective was to evaluate all the new
available tools and their further potential impacts on cesarean
section rate.

A prospective study should be therefore implemented. The
checklist item could be use in the evaluation of professional
practice as a health indicator.

Conclusion

Applying a checklist could to be an interesting tool in order to
decrease the first cesarean delivery rate. A prospective study is
now required to better analyze the impact of this checklist.

Conflict of interest

The authors report no conflict of interest.

References

[1] Brennan DJ, Robson MS, Murphy M, O’Herlihy C. Comparative analysis of
international cesarean delivery rates using 10-group classification identifies
significant variation in spontaneous labor. Am J Obstet Gynecol 2009;201(3).
308.e1–8.

[2] Barber EL, Lundsberg LS, Belanger K, Pettker CM, Funai EF, Illuzzi JL. Indications
contributing to the increasing cesarean delivery rate. Obstet Gynecol
2011;118(1):29–38.

[3] Zhang J, Troendle J, Reddy UM, Laughon SK, Branch DW, Burkman R. Contem-
porary cesarean delivery practice in the United States. Am J Obstet Gynecol
2010;203(4):326.e1–326.e10.

[4] Blondel B, Lelong N, Kermarrec M, Goffinet F. National Coordination Group of
the National Perinatal Surveys. Trends in perinatal health in France from
1995 to 2010. Results from the French National Perinatal Surveys. J Gynecol
Obstet Biol Reprod (Paris) 2012;41(4):e1–5.
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