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Comparative study of episiotomy angles achieved by cutting
with straight Mayo scissors and the EPISCISSORS-60 in a birth
simulation model
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Abstract
Introduction and hypothesis We compared the clinician’s
ability to cut episiotomies at the recommended 60° angle with
traditional straight Mayo scissors compared with patented
fixed-angle episiotomy scissors EPISCISSORS-60® in a sim-
ulated setting using mounted incision pads. The hypothesis
was that fixed-angle episiotomies would achieve a more ac-
curate cutting angle of 60°.
Methods Angles were cut on episiotomy incision pads in a
mounted birth model simulating crowning: 110 midwives
and doctors cut an 60° episiotomy with Mayo scissors and
then EPISCISSORS-60. Angles were measured with protrac-
tors. Average angles were calculated and the one-tailed paired
t test was used to compare groups.
Results Mean angle was 45° with Mayo scissors [SD = 9,
95% confidence interval (CI) = 43.3–46.7, interquartile range
(IQR) 38–50] and 60° with the EPISCISSORS-60 (SD = 3,
95% CI = 59.3–60.7, IQR = 58–60). Two-thirds of cuts with
Mayo scissors were below 50°.
Conclusions In a simulated setting the majority of operators
are unable to cut an episiotomy at the recommended 60° angle
withMayo scissors. The EPISCISSORS-60 cut an episiotomy
a statistically significant 15° wider than regular Mayo scissors
and achieved the recommended 60° in the vast majority of
cases. If these findings translate into real life situations, then
cutting episiotomies at 60° is expected to make a valuable

contribution in reducing third- and fourth-degree tears in both
spontaneous and operative vaginal deliveries. Variability in
mediolateral episiotomies should be reduced by use of fixed-
angle scissors or through validated health professional training
programmes to improve visual accuracy.
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Introduction

Obstetric anal sphincter injuries (OASIS), a serious complica-
tion of childbirth, are the leading cause of anal incontinence in
women and are reported 6.1% of first vaginal births, with their
incidence tripling between 2000 and 2012 [1]). OASIS has
huge implications on women’s quality of life (QoL) and
carries an enormous financial burden. The main consequence
is faecal incontinence. In a recent study, 9% of women report-
ed faecal incontinence at 24 weeks postpartum [2], and it may
affect up to 25–30% of women in the year following delivery
[3, 4]. In addition, OASIS has significant emotional and psy-
chological consequences [5] and causes postpartum sexual
dysfunction [6] and ongoing perineal pain [7]. Financial costs
are associated with secondary repair, long-term care and in-
crease caesarean section rate in future pregnancies. In addi-
tion, in their report of 10 years of claims, the National Health
Service Litigation Authority (2012) cites OASIS as being the
fourth largest cause of faecal incontinence in women [8].
These consequences are present when OASIS is recognised
and a primary repair is performed, thus putting the onus on
prevention rather than recognition and treatment.

In their guideline for managing third- and fourth-degree
tears , the Royal College of Obstetr ic ians and
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Gynaecologists (RCOG) lists the following risk factors for
OASIS: Asian ethnicity, nulliparity, birthweight greater
than 4 kg, shoulder dystocia, occipitoposterior position,
prolonged second stage of labour and instrumental deliv-
ery [9]. Most of these factors are fixed and, other than
limiting the duration of the second stage of labour, not
amenable to change. The search for effective strategies
to reduce OASIS has therefore intensified in recent years,
and one possible strategy could be an increased role for
episiotomies. Although their role in OASIS prevention has
been controversial and is not routinely recommended,
Gurol-Urganci et al. [1] found that episiotomy was protec-
tive for OASIS. The possible reasons for the existing con-
troversy are twofold. Firstly, there are two main types of
episiotomy: mediolateral, as favoured in Europe, with an
OASIS risk of 2%; and the midline episiotomy, as
favoured in the USA, with an OASIS risk between 12
and 20% [10, 11]. Secondly, for mediolateral episiotomies
to be effective, they must be cut at an appropriate angle.
Kalis et al. [12] found that an episiotomy angle <45°
increases the risk of OASIS. and Stedenfeldt et al.
(2012) [13] reported that >60° fails to relieve pressure
on the perineum and increases OASIS risk. Eogan et al.
(2006) [14] found that if the post-suturing angle was 25°,
the incidence of OASIS was 10%. The incidence de-
creased by 50% for every 6° the episiotomy was cut away
from the midline and achieved a minimum incidence of
0.5% at a postsuturing angle of 43°.

A further important aspect is the difference between
the angle at which the episiotomy is cut during child-
birth and the angle of the episiotomy after suturing. As
the episiotomy is cut on a sphere when the fetal head is
crowning, there will be a difference between cutting and
suturing angles when the perineum recedes to a plane.
When the episiotomy is cut at 40°, the resulting sutur-
ing angle is 22°. To achieve a postsuturing angle of
45°, the episiotomy at time of crowning needs to be
angled at 60° [15]. This is also the recommendation in
the RCOG Green Top Guideline 29 for managing third-
and fourth-degree tears [15]. However, both doctors and
midwives are relatively inept at estimating and cutting
episiotomies at the desired angle. In model situations,
only 12–15% of clinicians are able to cut at the recom-
mended angle [16, 17] and in real life situation no mid-
wife and 22% of doctors are able to cut a true
mediolateral episiotomy [18].

It appears that true mediolateral episiotomies are protective
for OASIS but that only a minority of episiotomies are actu-
ally cut at the recommended angle, thus depressing the true
effect episiotomies could have on the incidence of the OASIS.
To reduce the human error in cutting episiotomies, a team led
by Professor Robert Freeman developed the EPISCISSORS-
60® (Medinvent Ltd, Romsey, Hampshire, UK).

Materials and methods

Materials

EPISCISSORS-60® are designed to achieve a true
mediolateral cut of 60° and differ from regular scissors in two
major ways. Firstly, they have a guide limb in the vertical angle
comprising a stiff but mobile spring with a blunt end to prevent
injury. When this guide limb is pointed towards the anus at
crowning, the scissors will cut at a fixed 60° angle. Secondly,
the scissors initiate the cut 5 mm away from the midline in the
vertical plane, and as Stedenfeldt et al. [13] demonstrated, for
each 4.5 mm an episiotomy is cut away from the midline,
OASIS reduces relatively by a further 56%. A recent study
shows that using EPICISSORS in in a real-life setting results
in a significant majority of episiotomies being cut between 40
and 60° and a significant reduction in OASIS in nulliparous
spontaneous vaginal deliveries [19] (Fig. 1).

To introduce these scissors into clinical practice, a practical
training programme was designed to provide all clinical staff
with a theoretical framework around OASIS and the practical
skills necessary to use the scissors. Clinical decision to per-
form an episiotomy in real life remained with the operators.
Two hospitals in the UK were awarded an innovation grant to
introduce this programme: Poole Hospital (Poole, UK) and
Hinchingbrooke Hospital (Huntington, UK). As part of this
training programme, a trial was carried out in which clinicians
were asked to cut a 60° episiotomy on a model mimicking a
perineum with a crowning head first using regular Mayo scis-
sors and then EPISCISSORS-60.

Methods

Two NHS consultant-led maternity units commenced
implementing the training programme called Strategy for
Prevention of OASIS using Practical Aids, Recording
Episiotomies and Clinicians Training (SUPPORT) and intro-
duced the EPISCISSORS-60 into clinical practice. All clinical

Fig. 1 Episcissors-60
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operators using episiotomies in their practices were enrolled in
the SUPPORT programme and included all midwifes, student
midwifes, obstetric consultants and obstetric trainees working
in the department. The training programme covered a summa-
ry of the scientific literature on perineal body length, nature of
perineal distension from the first stage of labour to crowning,
risk factors for OASIS, relationship of episiotomy angles with
OASIS, recent advances in manual perineal protection, and
comparison of OASIS rates in spontaneous tears and episiot-
omies. All participants were invited to measure perineal body
lengths and to cut episiotomies on the training model at the
conclusion of the session. The training model was adapted
from Silf et al. [8] using the Keele and Staffs episiotomy
trainer, Limbs and Things (UK). Incision pads were mounted
using Velcro strips to the episiotomy trainer with the foetal
head in situ. The mounted model was placed in the standing
position. It was designed to simulate the distended perineum
at crowning with 7 cm of the foetal head seen. Clinicians were
encouraged to cut as per their normal practice. Most clinicians
inserted one to two fingers of the nondominant hand between
the foetal head and perineum while inserting the scissors
blades. The were instructed to first cut an episiotomy at 60°
with a straight Mayo scissors and then with EPISCISSORS-
60. The model was positioned as per the individual clinician’s
choice, i.e. at eye level or on a table. Angles were measured
with transparent protractors and recorded. A 2° margin of
error was regarded as inherent and acceptable in manual mea-
surements. Both instructor and clinician were required to
agree on recorded angles, which were noted on a paper data
collection form. Means, medians, standard deviations (SD),
95% confidence intervals (CI) and interquartile ranges (IQR)
were calculated. Difference in means was calculated using the
one-tailed paired-sample t test. The study was approved by the
local research and development department; as it involved a
simulated setting, no ethical approval was required.

Results

The training programme was addended by 110 doctors and
midwives. Distribution of professional experience is given in
Table 1. Clinicians achieved an average angle of 45° when

asked to cut at 60° with straight scissors (SD = 9, 95% CI =
43.3–46.7, IQR 38–50): five (4.7%) were able to cut between
58 and 62° and 14% between a wider clinical range of 55–65°
(inclusive). There was no statistically significant relationship
between level of experience and ability to cut a true
mediolateral episiotomy with Mayo scissors. The average an-
gle achieved with the EPISCISSORS-60 was 60° (SD = 3,
95% CI = 59.3–60.7, IQR = 58–60)., demonstrating a statisti-
cally significant 15° difference where the EPISCISSORS-60
showed a consistent episiotomy angle of 60° (p = 0.0001).
Detailed results are given in Table 2. responses in shown in
both tables do not add up to 110, as some participants did not
mention their professional status and some did not return their
angle measurements as requested on the data collection forms.

Discussion

In a birth simulation model, despite being prompted to cut at
60°, two thirds of clinicians cut <50° (30–50°) using straight
scissors. In real-life situations, these episiotomies would result
in suture angles of 0–35° based on perineal distension data of
15–30°. This would place them at clinically significantly
higher risk of OASIS. In contrast, EPISCISSORS-60 episiot-
omies were cut consistently around the 60° angle. In real life,
these would result in a postsuturing angle of ∼45° and should
in theory result in a significantly reduced OASIS rate. We did
not measure the distance from posterior fourchette or episiot-
omy length, as these factors are influenced by the stretchiness
of the foam and are therefore not reliable measurements in a
model situation. In addition, we did not analyse episiotomy
angle data by professions, as there is no evidence that visual
accuracy is inherently superior in any one professional group.

In addition, an important aim of this study was for clini-
cians to discover for themselves the difference in accurately
achieving the intended episiotomy angle with each type of
scissors. We recognise that this is an unavoidable weakness
in this study but not to the extent where it would invalidate
results.

Our results are important, as there appears to be abundant
emphasis on suturing episiotomies in the general training of
clinicians but very little attention to cutting them at the correct
angle in the first place. This study also demonstrates that

Table 1 Professional status of participants

No. (%)

Midwife > 10 years’ experience 39 (35.5)

Midwife 5–10 years’ experience 24 (21.8)

Midwife < 5 years’ experience 19 (17.3)

Student midwife 14 (12.7)

Consultant obstetrician 05 (4.5)

Obstetric trainee 07 (6.4)

Table 2 Cut angles with Mayo scissors and EPISCISSORS-60 in a
simulated environment

Angle range Mayo scissors n (%) EPISCISSORS-60 n (%)

30–39 29 (27.6%) 0 (0%)

40–49 42 (40%) 3 (2.8%)

50–59 25 (23.8%) 30 (28.6%)

60–70 9 (8.6%) 72 (68.6%)
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clinicians, when using regular Mayo scissors and eyeballing
the angle, are generally unable to cut the episiotomy at a clin-
ically beneficial angle. The limitation of this study is that it
was done in a simulated environment, and although recent
studies have shown a reduction in third- and fourth-degree
tears when using EPISCISSORS in real life, further research
is needed.

Conclusion

EPISCISSORS-60 allow clinicians to consistently cut episiot-
omies at 60°, the angle at which the risk of OASIS is signif-
icantly reduced. In view of the increasing OASIS rate and all
its implications for QoL, healthcare finance and litigation, this
could be an important weapon in the arsenal to bring this rate
down. It is, of course, vital to demonstrate that using the
EPISCISSORS-60 will indeed result in a lower OASIS rate.
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