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Abstract

Purpose To evaluate the impact of a selective use of episiotomy combined with Couder’s maneuver on the incidence of
perineal tears in spontaneous term deliveries.

Methods A comparative, retrospective, mono-centric study in a university maternity unit was designed and included all
primiparous women who delivered spontaneously after 37 weeks of gestation in cephalic presentation. Two cohorts were
studied, before and after the practice of Couder’s maneuver. In the first cohort, the > OSE cohort’’ only selective episiotomies
were performed from January 2009 to December 2010. In the second cohort, from January 2016 to December 2017, the
’SEC cohort’’ selective episiotomies combined with Couder’s maneuver were performed by midwives and obstetricians.
The primary outcome was the type of perineal tears, according to the Royal College of Obstetricians and Gynaecologists
(RCOG) classification.

Results A total of 2081 patients were included: 909 patients in the OSE cohort and 1172 patients in the SEC cohort. Couder’s
maneuver was performed in 59% of the SEC cohort. In the SEC cohort, there were an increase in the number of intact per-
inea (55% versus 63%, p <0.001), a decrease in second-degree perineal tears (18% versus 11%, p <0.001) and a decrease
in labia minora tears (48% versus 37%, p <0.001). The rate of obstetrical anal sphincter injuries was less than 1% in both
cohorts (0.3% versus 0.5%, p=0.7).

Conclusion A selective use of episiotomy combined with Couder’s maneuver could reduce the incidence of perineal tears,
particularly second-degree perineal tears, without increasing the rate of obstetrical anal sphincter injuries.

Keywords Episiotomy - Active delivery of the anterior arm - Couder’s maneuver - Obstetrical anal sphincter injury -
Perineal tear

Introduction

The prevention of perineal tears and obstetric anal sphincter
injuries (OASIS) is a priority for midwives and obstetricians
during vaginal deliveries. According to Willer et al., 85% of
Electronic supplementary material The online version of this Yaglnal (.iehverles. are accompanied by perlnejal leSIOI,ls caus-
article (https://doi.org/10.1007/s00404-020-05572-9) contains ing pelvic floor disorder that can lead to medico-social-psy-
supplementary material, which is available to authorized users. chological repercussions [1, 2]. The levator ani muscle, the
main component of the pelvic floor, is damaged in 13-36%
of patients during vaginal delivery [3, 4]. Muscle damage
of the perineal floor increases the risk of genital prolapse,
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perform an episiotomy can increase the number of occur-
rences of first- and second-degree perineal tears [8, 9]. To
prevent muscle damage during fetal head release, several
obstetrical maneuvers may be performed during the release
of the fetal head and fetal shoulders. Ritgen’s maneuver [2]
releases the fetal head in a progressive and controlled man-
ner. However, it does not prevent severe perineal lesions
[10]. During Couder’s maneuver, the operator assists the
release of the anterior fetal arm when the deltoid impres-
sion appears under the symphysis. This maneuver reduces
the diameter from the bi-acromial diameter to the acromio-
thoracic diameter. The shoulder-releasing axis is reduced
by almost three centimeters [3, 11]. The solicitation of the
posterior perineum during the release of fetal shoulders is
thus significantly reduced (Fig. 1). In the literature, no study
has studied the impact of performing Couder’s maneuver
and the use of selective episiotomies on the perineum.

The main objective of this study was to compare the
impact of a selective episiotomy policy combined with
Couder’s maneuver on the incidence of perineal tears in
spontaneous vaginal term deliveries in primiparous women.

Methods

This study is a comparative retrospective study conducted
in a university maternity unit that compares two independ-
ent cohorts of nulliparous patients undergoing spontaneous

Fig. 1 Reduction of the
diameter from the bi-acromial
diameter into acromiothoracic
diameter, leading to a 30 mm
decrease [3, 11]

vaginal deliveries with a selective episiotomy policy before
and after the introduction of the Couder’s maneuver: *’Selec-
tive episiotomy without Couder’s maneuver’’ cohort (Only
Selective Episiotomy i.e. OSE cohort) from 1 January 2009
to 31 December 2010 and *’Selective episiotomy combined
with a Couder’s maneuver’’ cohort (i.e. SEC cohort) from 1
January 2016 to 31 December 2017.

All primiparous women who gave birth after 37 weeks of
amenorrhea, by spontaneous vaginal delivery of a singleton
fetus in a cephalic presentation were included. The exclu-
sion criteria were multiparous patients, premature deliver-
ies, breech presentations, caesarean sections or requiring
assistance with instrumentation, multiple pregnancies or
intrauterine fetal deaths.

Couder’s maneuver has been regularly performed in our
maternity unit since 2016 by obstetricians (senior and jun-
ior) and midwives. During the maneuver, the operator assists
the release of the anterior fetal arm when the deltoid impres-
sion appears under the symphysis. The objective is to reduce
the diameter from the bi-acromial diameter to the acromio-
thoracic diameter. The maneuver involves the insertion of
two fingers under the pubic symphysis, along the anterior
fetal humerus to the elbow using the hand whose palmar
side faces the ventral side of the fetus. Then, the operator
pushes the fetal arm behind the fetus’s back, allowing the
forearm to bend. The fetal hand is then released under the
pubic symphysis, allowing the release of the anterior arm
[12]. (Supplementary Figures 1 to 3; Movie 1).
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Since the guidelines for clinical practice from the
French College of Gynaecologists and Obstetricians in
2005, a selective policy of episiotomy has been imple-
mented within our maternity unit. Episiotomy indica-
tions are rare. Episiotomies are only performed in case
of non-progression of a cephalic presentation which
fights against an extremely tonic perineum associated
with severe abnormalities of the fetal heart pattern. Epi-
siotomies are performed by making a mediolateral right
incision at an angle of 60° [6].

In this study, the primary outcome was the type of
perineal tears according to the Royal College of Obste-
tricians and Gynaecologists (RCOG) classification. The
secondary outcomes were neonatal issues and traumatic
lesions in newborns.

All information required to conduct this study was col-
lected from the institution’s records and electronic files
by a single investigator. Most of the data were collected
in birth reports, including whether a Couder’s maneuver
or an episiotomy was performed, the presence or absence
of a perineal lesion and the posterior perineal tears type
identified according to the classification described by
Sultan and adopted by the RCOG [13, 14]. We also took
into account anterior perineal tears: labia minora and
periurethral tears. For each patient, we collected her age
at the time of delivery, her body mass index at the begin-
ning of pregnancy and the total weight gain during preg-
nancy which were assessed when she entered the mater-
nity unit. The following comorbidities were recorded:
pre-existing hypertension or hypertension during preg-
nancy, gestational diabetes, preeclampsia and pregnancy
cholestasis. We identified the fetal head position. For
each newborn, the data were collected on the day of birth:
the gestational age, weight, head circumference, sex, pres-
ence or absence of trauma to the upper limbs (clavicular
or humerus fracture) and Apgar score at 5 min of life.

The various qualitative and quantitative data were col-
lected anonymously. The statistical study was carried out
using R software. Missing data were not replaced. Outli-
ers were replaced by empty values before the database
freeze. Qualitative data were compared using the Chi-
squared test. For small numbers, Fisher’s exact test was
applied. Student’s test was employed to compare quantita-
tive variables. The significance threshold was set at a p
value of less than 0.05.

Under French regulations, this study was exempt from
institutional review board approval because it was an
observational investigation using anonymized data from
medical records. In our centre, women are systematically
informed that obstetrical and neonatal data can be used
for the evaluation of medical practices and are explicitly
informed that they can sign an opposition form.

Results

Over the two periods studied, 10,325 births were recorded
(Fig. 2). In the first OSE cohort, 4606 births were recorded.
Of these, 909 spontaneous vaginal deliveries in primiparous
patients after 37 weeks of amenorrhea were analyzed, rep-
resenting 19% of the total deliveries during this period. The
episiotomy rate was 1.4% in this population. Couder’s maneu-
ver had not been performed in any of these deliveries. In the
second cohort, the SEC cohort, 5719 births were recorded. Of
these, 1172 patients were included, representing 20.5% of the
total number of births during this period, with the Couder’s
maneuver being performed in 59% of the deliveries. The epi-
siotomy rate in this second cohort was 0.4%.

The maternal characteristics of the two cohorts were com-
parable (Table 1). There were no statistically significant dif-
ferences between the two groups. Obstetrical characteristics
and delivery modalities were comparable (Table 2). There was
no significant difference between the two cohorts in terms in
fetal head position (occiput posterior delivery: 1.4% versus
1.3%, p=0.5). It remains unknown in seven cases, because
they were home births.

There was a statistically significant increase in the preva-
lence of intact perineum (55.4% in the OSE cohort versus
63.3% in the SEC cohort, p <0.001) and a significant decrease
in the rate of second degree perineal tears (18.4% in the OSE
cohort versus 10.6% in the SEC cohort, p <0.001) (Table 3).
However, there was no statistically significant difference in
the rate of first-degree perineal tears (25.9% in the OSE cohort
versus 25.6% in the SEC cohort, p=0.9) and in the rate of
third-degree perineal tears (0.3% versus 0.5%, p=0.7). There
was no fourth-degree perineal tear. For anterior perineal tears,
there was a statistically significant reduction in labia minora
tears between the two groups (48.5% in the OSE cohort versus
36.65% in the SEC cohort, p <0.001), but there was no sig-
nificant difference in terms of periurethral tears (1.9% in both
cohorts, p=1). Episiotomy rates in the OSE and SEC cohorts
were 1.4% and 0.4%, respectively (p=0.017).

For upper limb trauma in newborns, the clavicular fractures
rate was 0.55% in the OSE cohort and 0.17% in the SEC cohort
(p=0.2) (Table 4). No humeral fracture was diagnosed in both
cohorts. Few newborns had an APGAR score of less than 7
at 5 min of life in either the selective episiotomy cohort alone
(0.4%) and the selective episiotomy cohort associated with
the Couder’s maneuver (0.3%), with no statistically significant
difference (p=0.7).
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Total deliveries over both periods
(n=10325)

« OSE » cohort
January 2009 — December 2010
n=4606 (44,6%)

« SEC » cohort
January 2016 — December 2017
n=5719 (55,4%)

Exclusion n=3697 (80,3%) :
- Multiparity (n=2543)
- In utero fetal death (n= 45)
- Delivery < 37 WA (n=271)
- Non cephalic presentation (n=75)

- Instrumental delivery (n=517)
- Ceasarean (n=234)
- Multiple pregnancy (n=12)

Exclusion n=4547 (79,5%) :
- Multiparity (n=3 169)
- In utero fetal death (n=36)
- Delivery < 37 WA (n=344)
- Non cephalic presentation (n=120)

- Instrumental delivery (n=606)
- Ceasarean (n=267)

- Multiple pregnancy (n=>5)

Spontaneous VD (primiparous > 37 WA)
n=909 (19,7%)

Spontaneous VD (primiparous > 37 WA)
n=1172 (20,5%)

Fig.2 Flowchart. n number of cases; OSE only selective episiotomy without Couder’s maneuver; SEC selective episiotomy combined with
Couder’s maneuver; VD vaginal delivery;>37WA: after 37 weeks of amenorrhea

Table 1 Comparison of maternal characteristics between OSE and
SEC cohorts

OSE cohort SEC cohort p-value

Maternal age (years) 27.6+5.1 278+50 02

BMI before pregnancy (kg/m?)  22.9+5.6 23.1+49 0.3

Weight gain during pregnancy  13.7+5.8  13.9+6.0 0.6
(kg)

Comorbidities 0.3
Gestational diabetes 51 (6) 49 (4)
Pre-existing hypertension 4(0.4) 4(0.3)
Preeclampsia 7 (0.8) 16 (1.4)
Pregnancy cholestasis 3(0.3) 5(0.4)

The results are expressed as an average + standard deviation or as the
number of cases (percentage)

OSE only selective episiotomy without Couder’s maneuver; SEC
selective episiotomy combined with Couder’s maneuver; BMI body
mass index

@ Springer

Table 2 Comparison of obstetrical characteristics between OSE and
SEC cohorts

OSE cohort SEC cohort p-value
Fetal head position 0.5
Anterior 885 (97.4) 1145 (97.7)
OA 882 (97.03) 1135 (96.8)
LOA 1(0.1) 4(0.3)
ROA 2(0.2) 6 (0.5)
Posterior 17 (1.9) 16 (1.35)
opP 13 (1.4) 15 (1.3)
LOP 2(0.2) 0
ROP 2(0.2) 1 (0.08)
Unknown 7 (0.8) 11 (0.9)
Couder’s maneuver 0 692 (59) <0.0001
Episiotomy 13(1.4) 5(0.4) 0.017

The results are expressed as the number of cases (percentage)

OSE only selective episiotomy without Couder’s maneuver; SEC
selective episiotomy combined with Couder’s maneuver; OA occiput
anterior; LOA left occiput anterior; ROA right occiput anterior; OP
occiput posterior; LOP left occiput posterior; ROP right occiput pos-
terior
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Table 3 Comparison of perineal tears between OSE and SEC cohorts

OSE cohort SEC cohort p-value

Intact perineum 504 (55.4) 742 (63.3) <0.0001
Posterior perineal tears

1st degree 235 (25.8) 300 (25.6) 0.9

2nd degree 167 (18.4) 124 (10.6) <0.0001

3th degree 3(0.3) 6 (0.5) 0.7

4th degree 0 0
Anterior perineal tears

Labia minora 441 (48.5) 453 (36.6) <0.0001

Periurethral 17 (1.9) 22 (1.9) 1

The results are expressed as the number of cases (percentage) OSE:
Only Selective Episiotomy without Couder’s maneuver; SEC selec-
tive episiotomy combined with Couder’s maneuver

Table 4 Comparison of neonatal characteristics between OSE and
SEC cohorts

OSE cohort  SEC cohort  p-value

Gestational age (WA) 40+1.2 40+1.2 0.8
Mean birth weight (g) 3215+414  3199+415 04
Cranial circumference (cm) 33.4+1.5 33.6+1.4 0.06
Apgar score <7 (5 min) 4(0.4) 4(0.3) 0.7
Trauma

Clavicle fracture 5(0.5) 2(0.2) 0.2

Other fractures 0 0
Sex 0.5

Male 438 (48) 581 (50)

Female 471 (52) 591 (50)

The results are expressed as an average + standard deviation or as the
number of cases (percentage)

OSE only selective episiotomy without Couder’s maneuver; SEC
selective episiotomy combined with Couder’s maneuver; WA week of
amenorrhea; g gramme; cm centimeter

Discussion

This study performed before/after the introduction of a
perineal protection policy illustrates the benefit of using
the Couder’s maneuver combined with a selective use of
episiotomy in protecting and preventing perineal tears
during spontaneous term vaginal deliveries in nulliparous
women. The Couder’s maneuver is not well described in
the current literature.

The present study follows the practice study conducted
in our center by Eckman et al. in 2007 which reported no
increase in the rate of severe perineal tears with an epi-
siotomy rate of 3.4% [7]. Subsequently, in 2013, Mottet
et al. demonstrated, in a prospective comparative study in
199 nulliparous patients, a significant decrease in the rate

of second-degree perineal tears due to the use of Coud-
er’s maneuver [3]. In our series, Couder’s maneuver was
performed in more than half of the deliveries (59%) in
the OSE cohort. We have been teaching this maneuver
since 2016 to all midwives and obstetricians. The period
2009-2010 was chosen for the first cohort rather than the
year preceding the SEC cohort to avoid any bias related
to the progressive implementation of Couder’s maneuver.
We observed a new distribution of perineal tears related
to this change in practices acquired for almost 3 years: a
significant decrease by 8% in the rate of second-degree
perineal tears accompanied by an increase by 8% in the
number of intact perinea. These results can be explained
by a decrease in the distension of the posterior perineum
during the fetal head release as well as during the shoulder
release. During a vaginal delivery, the release of the fetal
head is the riskiest period for the perineum with a very
important musculotendinous stretch, which can be multi-
plied by a factor of three [6].

From an anatomical point of view, the study led by Chan-
tarasorn et al. showed an increase in mobility of the perineal
body and the anorectal junction during vaginal deliveries
[15]. During expulsion, the levator ani muscle can be dam-
aged, and nerve damage often occurs [4]. Willer et al. found
that this type of perineal trauma occurs in 80% of primipa-
rous women [1]. It can cause many symptoms, such as anal
or urinary incontinence, dyspareunia, and pelvic pain, and
sometimes a significant impact on quality of life [1].

To protect the perineum and reduce the risk of obstetri-
cal anal sphincter injuries, the French College of Gynae-
cologists and Obstetricians recommends manual control of
the delivery of the cephalic presentation with a posterior
perineal support [6]. In our maternity unit, the expulsion of
the fetal head is progressive and manually controlled [16].
It is possible that delivery of the posterior shoulder could
aggravate perineal tears or lead to an appearance of a per-
ineal tear on a weakened perineum by fetal head release.
For this reason, we teach and perform Couder’s maneuver,
which reduces the diameter from the bi-acromial diameter
to the acromio-thoracic diameter [3]. The tension on the
posterior perineum is then reduced during shoulder release.
Thus, Couder’s maneuver could reduce the impact of the
shoulder delivery on the perineal body and on the levator
ani muscle. In our study, the combination of a selective epi-
siotomy policy and Couder’s maneuver could reduce the rate
of second-degree perineal tears by a factor of 1.3.

Various techniques to protect the perineum during fetal
expulsion have been reported in the literature, including
in Cochrane reviews [2]. According to Aasheim, Ritgen’s
maneuver can reduce the number of first-degree perineal
tears (RR=0.32 IC at 95%[0.14; 0.69]) but it can induce
an increase in the rate of second-degree perineal tears
(RR=3.251C 95%[1.73; 6.09]) [2]. During this maneuver,
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the fetal chin is lift anteriorly using fingers of one hand
placed between the anus and the coccyx whereas the other
hand controls the pace of the expulsion of the fetal.

Moreover, the study on perineal hyaluronic acid injection
during the second stage of labor did not show any efficacy
to reduce perineal trauma [17]. The prospective study con-
ducted by Mottet et al. in 199 primiparous women was the
first study to show a significant decrease in second-degree
perineal tears: 8.9% of patients in the "Couder’s maneuver"
group had second-degree perineal tears, and 29.6% in the
control group had perineal tears (p <0.001) [3].

In our study, the episiotomy rate was significantly lower
in the SEC cohort than in the OSE cohort (1.43% versus
0.43%, respectively in the OSE and SEC cohorts with
p=0.017). In addition, the episiotomy rate, which was
initially very low in our center according to the study by
Eckman study (3.4% in 2007) is currently less than 1% [7].
This decreasing rate shows an improvement of our practices.
Also, it may be due to the emergence of a new generation of
midwives and obstetricians trained to perform episiotomies
only when necessary.

Also, our study found a significant increase in the rate
of intact perineum (55.4% in the OSE group compared to
62.4% in the SEC group, p <0.001). Considering the dis-
crepancy between the two groups, the combination of Coud-
er’s maneuver with a selective use of episiotomies may have
reduced the rate of second-degree perineal tears, increasing
the number of intact perinea in primiparous patients during
vaginal deliveries.

Various studies in the literature have reported an increase
in the rate of intact perineum when an episiotomy was used
restrictively. Ginod et al. found a significant decrease in
the rate of second-degree perineal tears (13.5% in the non-
episiotomy cohort versus 20.5% in the episiotomy cohort,
p<0.001) and a significant increase in the rate of first degree
perineal lesions (42.1% in the non-episiotomy cohort ver-
sus 17.6% in the episiotomy cohort, p <0.001). Moreover,
the study did not show any increase in the number of the
third- or fourth-degree perineal tears (0.73% and 0.14%,
respectively, in the cohort without episiotomy versus 0.66
and 0.14%, respectively, in the cohort with episiotomies) [9].
Based on a meta-analysis conducted by Qian et al., selec-
tive episiotomies reduced the number of severe perineal
lesions by 30% in 5977 patients who had vaginal deliveries
whatever the parity [18]. In our study, there was no signifi-
cant difference in the rate of first- and third-degree perineal
tears (0.33% in the first cohort versus 0.51% in the second,
p=0.7). No fourth-degree perineal lesions were identified.
Our low rate of episiotomy and third- and fourth-degree per-
ineal tears may suggest the existence of unknown OASIS.
In case of clinical doubt after vaginal delivery, a bi-manual
perineal exam is performed. The use of ultrasound to iden-
tify an unknown OASIS after vaginal delivery is performed
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at a distance from birth if the patient reports functional signs
suggesting this hypothesis. However, interest regarding this
procedure in current practice remains limited. Indeed, only
5.6% of unknown OASIS are diagnosed by immediate post-
partum ultrasound [19].

During anterior fetal shoulder release by Couder’s
maneuver, the anterior perineum is placed under tension,
and there is a high risk of labia minora tears. However, our
study showed a significant reduction in the rate of labia
minora tears (48.5% in the OSE cohort versus 36% in the
SEC cohort, p <0.0001). It seems that anterior perineum
tears are generated by the fetal head and not by Couder’s
maneuver. This result also takes into account our changing
practices regarding fetal head release. In the first cohort,
the OSE cohort, the cephalic pole release was performed
according to the Ritgen’s maneuver. Hanging the chin
increases the deflection around the pubic symphysis and the
anterior perineum. In the SEC cohort, fetal head release was
controlled with a posterior perineal support. The crowning
of the baby’s head was manually controlled to maintain the
flexion and the posterior perineum supported manually [16].

For newborns, no serious fractures have been described
since the implementation of the Couder’s maneuver. For
each delivery, there is a risk of a spontaneous clavicle frac-
ture [11]. In our study, the fractures were exclusively clavicle
fractures without a statistically significant difference in the
rate of the fractures between the two groups (0.55% in the
OSE cohort versus 0.17% in the SEC cohort, p =0.2). Frac-
tures do not seem to be linked to Couder’s maneuver. How-
ever, the risk of humeral fracture with the Couder’s maneu-
ver exists mainly in untrained teams. It seems essential to
benefit from complete training, whether through theoretical
teaching, video learning, and simulation training before sys-
tematically performing Couder’s maneuver [20].

The strengths of this study are its originality and its large
number of patients included in each cohort. To our knowl-
edge, no study in the literature accurately describes Couder’s
maneuver, and no work has reported any beneficial results
of the maneuver in preventing perineal tears. The main limi-
tation of this study are its monocentric and retrospective
aspects. Thus, the study population is limited to nulliparous
women giving birth after 37 weeks by vaginal delivery to
a child with a cephalic presentation. This population is a
low-risk population.

Instrument-assisted deliveries were voluntarily excluded
to eliminate a confusion of bias associated with the use of an
instrument, including vacuum extractors, forceps or spatulas.
Hulot et al. studied the impact of Couder’s maneuver dur-
ing vacuum-assisted vaginal delivery on perineal tears. They
showed a significant decrease in the rate of second-degree
perineal tears (42.4% in the vacuum-assisted without Coud-
er’s maneuver cohort versus 15% in the vacuum-assisted
combined with Couder’s maneuver cohort, p <0.001) and
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a significant increase in the rate of intact perineum (34.1%
versus 54.7%, p <0.001) [21].

Birthing professionals could underestimate perineal tears
evaluation either by simple ignorance or by concern for the
outcome. There may have a measurement bias.

Conclusion

The prevention of perineal tears should not be limited to
the control of the fetal head delivery. Shoulder delivery also
remains a situation with a risk of perineal tears. Our study,
which was conducted in line with the recommendations for
clinical practice from the French College of Gynaecologists
and Obstetricians, supports the interest of a selective policy
of episiotomies associated with the use of Couder’s maneu-
ver during vaginal deliveries. This evolution of practices
may lead to a significant reduction in the rate of second-
degree perineal tears by 8% and an increase in the rate of
intact perineum by 8%, without an increase of obstetrical
anal sphincter injuries. Couder’s maneuver should be taught
to all midwives to avoid, as much as possible, perineal mus-
cle tears responsible for urinary and anal incontinence, dys-
pareunia and pelvic pain, which may affect the quality of
life.
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