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Abstract
Introduction and hypothesis Obstetric anal sphincter injuries
(OASIs) are the leading cause of anal incontinence in women.
Modification of various risk factors and anatomical consider-
ations have been reported to reduce the rate of OASI.
Methods A PubMed search (1989–2014) of studies and sys-
tematic reviews on risk factors for OASI.
Results Perineal distension (stretching) of 170 % in the trans-
verse direction and 40 % in the vertical direction occurs at
crowning, leading to significant differences (15–30°) between
episiotomy incision angles and suture angles. Episiotomies
incised at 60° achieve suture angles of 43–50°; those incised
at 40° result in a suture angle of 22°. Episiotomies with suture
angles too acute (<30°) and too lateral (>60°) are associated
with an increased risk of OASI. Suture angles of 40–60° are in
the safe zone. Clinicians are poor at correctly estimating epi-
siotomy angles on paper and in patients. Sutured episiotomies
originating 10 mm away from the midline are associated with
a lower rate of OASIs. Compared to spontaneous tears,

episiotomies appear to be associated with a reduction in OASI
risk by 40–50 %, whereas shorter perineal lengths, perineal
oedema and instrumental deliveries are associated with a
higher risk. Instrumental deliveries with mediolateral episiot-
omies are associated with a significantly lower OASI risk.
Other preventative measures include warm perineal com-
presses and controlled delivery of the head.
Conclusions Relieving pressure on the central posterior peri-
neum by an episiotomy and/or controlled delivery of the head
should be important considerations in reducing the risk of
OASI. Episiotomies should be performed 60° from the mid-
line. Prospective studies should evaluate elective episiotomies
in women with a short perineal length and application of
standardised digital perineal support.

Keywords Anal incontinence . Episiotomy . Obstetric anal
sphincter injuries . Third and fourth degree perineal tears .
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Introduction

Obstetric anal sphincter injuries (OASIs) are the leading cause
of anal incontinence (AI) in women. A meta-analysis of 717
patients, found that 30 % of women were symptomatic 1 year
after OASI [1]. A 25-year prospective follow-up study of
women with OASI revealed persistent AI in 40 % [2]. The
probability of longer-term AI and urgency has been reported
to be 53 % to 80 % [3, 4]. The incidence of OASI in first
vaginal births is 5.9 % in England [5], and the corresponding
figure for the whole of the UK is 6.1 % (range 0–15 %) [6].

There are modifiable risk factors for OASI including length
of the second stage, occipitoposterior position [7–11], use of
oxytocin and epidural analgesia, which do not have credible
alternatives. Common intervention choices made in the
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second stage of labour such as the decision to allow sponta-
neous tears versus performing an episiotomy, the geometric
characteristics of the episiotomy performed, and the choice of
instrument for operative vaginal deliveries are to an extent
modifiable and can be critical factors in the causation of OA-
SIs. For instance, there is growing evidence to suggest that the
chance of sustaining an OASI is 40–50 % higher in women
who have a spontaneous perineal tear during their first vaginal
birth rather than an episiotomy [5, 12]. However, there still
remains considerable morbidity due to episiotomies that are
either too acute (≤30°) [13, 14] or too lateral (≥60°) [15], or
originate too close to the midline [15].

Manual perineal protection has also been the subject of con-
siderable interest in the prevention of OASIs [16–19]. There are
two components of manual perineal protection. The first is slow
controlled delivery of the head aiming to prevent a speed-driven
precipitous ‘explosive’ tearing of the perineum when the
‘strain’ in the tissues exceeds their ‘stiffness’. Indeed, slow
stretching of the perineum has been advocated as a protective
factor [20]. The second component is the application of fingers
on the posterior perineum at crowning in a manner that dissi-
pates or relieves pressure on its central part, where the stress is
maximal, and which if it tears, would most likely result in a
direct breach of the anal sphincters. There could be interindi-
vidual variations to this technique, and the true contribution of
this technique to the prevention of OASI would be difficult to
quantify, unless pressure measurements of actual perineal
stretching or deformation are available [21, 22].

We present a review of recent data, including studies of
techniques used to prevent OASI in which measurements
were taken and for which descriptions are provided in the
articles. A PubMed search of articles between 1989 and
2014 was performed including the MeSH search words, epi-
siotomy, perineal tears, perineal length (PL), obstetric anal
sphincter injury, third and fourth degree tears, perineum, for-
ceps, vacuum, instrumental births, length of second stage,
occipitoposterior position, oxytocin and epidural analgesia.

Anatomical and tissue factors

Perineal length

The measurement of perineal body length as described in the
Pelvic Organ Prolapse Quantification system (POP-Q) is from
the posterior fourchette to the midpoint of the anal canal. The
International Continence Society (ICS) describes a perineal
body length of <30 mm (nonpregnant state) as being associated
with weakness of the anatomical support of the pelvic organs
[23]. Associations between short PL and pelvic organ prolapse
and pelvic floor dysfunction have also been highlighted [24, 25].

PL has been studied and its association with OASI evalu-
ated by many investigators. Table 1 shows the studies involv-
ing PL measurements antenatally, and in the first and/or sec-
ond stage of labour. The average PL is 39 mm (range 37–
41 mm) in the late antenatal period or first stage of labour

Table 1 Perineal length and obstetric outcomes

Reference No. of women Perineal length during
first stage/antenatally (mm)

Perineal length during
crowning (mm)

Comments

[90] 212 (primigravidae) 46±9 (first stage) – PL <40 mm associated with higher rate of episiotomy,
spontaneous perineal tears, operative vaginal delivery;
15 % of women had PL <40 mm

[26] 133 39±7 (first stage) – 40 % of women with PL <25mm had OASI vs. 5 %;
PL <35 mm associated with higher rate of operative
vaginal delivery; 26 % of women had PL <35 mm;
5 % had PL <25 mm

[27] 114 (spontaneous
vaginal delivery)

41±7 (first stage) – 20 % of women had PL <35 mm; women with short PL
more likely to tear

[32] – 40±10 62±12 55 % PL increase from first stage to crowning;
women with PL <40 mm more likely to tear

[34] – – – 30 % of women with OASI had PL <30 mm vs. 0.5 %
(midline episiotomy)

[31] 429 39±8 (first stage) 60±9 53 % PL increase from first stage to crowning; Chinese
women

[28] 1,000 37 (first stage) – Strong correlation between short PL and OASI

[33] 142 – 64±12 Anal dilatation 25 mm

[29] 200 39±6 (first stage) – No differences between ethnic groups

[30] 119 35 (antenatally) – 14 % of women had PL <30 mm; 40 % of women with
OASI had PL <30 mm vs. 11 %

OASI obstetric anal sphincter injuries, PL perineal length
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[26–31] and PL has increased by 50–60 % at crowning to
60 mm [31–33].

Patients with PL ≤25 mm (measured during the first stage)
had a significantly greater risk of OASI (40 % vs. 5.6 %, p=
0.004) [26]. A recent study using 3D endoanal ultrasound
showed a similar OASI rate of 40 % in women with a PL of
<30mmmeasured at 35–37weeks versus 11% in those with a
longer PL [30].

Aytan et al. [34] compared the characteristics of midline
and mediolateral episiotomies (with a 45° incision) in a cohort
of 400 women undergoing spontaneous delivery. The inci-
dence of OASI was three times higher in women who
underwent a midline episiotomy than in those with a
mediolateral episiotomy. The incidence of OASI was as high
as 30 % in women who underwent a midline episiotomy with
PL <30 mm compared to 0.5 % in women with PL >30 mm.
With midline episiotomies, the length of the cut and the PL
were significantly associated with OASI. If the PL was
<30 mm or if the cut was >30 mm (after suturing), then a
direct breach of the anal sphincter muscles was more likely.
A receiver operating characteristic curve did not reveal an
association between mediolateral episiotomy and PL.

It is noteworthy that 14–20 % of women have been report-
ed to have a short PL of <30 mm [26, 27, 30] (measured in the
late third trimester or first stage of labour, with no significant
differences in values) and this is a group that is at higher risk
of OASI. Interventions to reduce the risk of OASI will need to
take this group into account. It has been suggested that these
women would benefit from a prophylactic mediolateral episi-
otomy [32], but prospective studies are lacking.

Perineal deformation/distension

Kalis et al. were the first to report data on the difference be-
tween the incision angle and suture angle of the episiotomy
[35, 36]. A 40° premarked episiotomy results in a postdelivery
suture angle of 22°, while a 60° premarked episiotomy results
in a suture angle of 45°. This suggests a significant degree of
perineal deformation during birth. Similar degrees of perineal
distension have also been observed on the opposite side of the
episiotomy (intact side of the perineum), ruling out an effect of

the episiotomy itself. This degree of perineal distension has
been observed evenwhen performing episiotomies at 60° with
the Episcissors-60™ (Medinvent Ltd., Romsey, UK) in instru-
mental deliveries (43°) [37] and spontaneous deliveries (50°)
[38]. Table 2 summarises studies in which the incision and
suture angles of episiotomies were measured.

The biomechanics of birth have been studied by clinical
observat ion [33, 35, 36] , MRI studies [39] and
stereophotogrammetry [21]. The anal orifice has been found
to dilate to 25 mm in the anteroposterior and transverse diam-
eters during crowning, implying a circular dilatation [33].
Lien et al. [39] found a 2.5-fold to 3-fold increase in different
parts of the levator muscle dimensions during birth. The larg-
est stretch ratios of 300 % occurred in the medial-most part of
the pubococcygeus due to the location of its origins near the
midline. It was uncertain whether the stretch would be trans-
mitted to the caudal perineal body, which could be a passive
structure. Stereophotogrammetry of the perineum has shown a
maximum stretching of 177 % in the transverse diameter, and
43 % in the anteroposterior diameter [21].

Eliashiv et al. [40] suggested a perineal distension of 30°
from the first stage of labour to crowning. Perineal distension
was observed at 50–100 % in angular terms with no differ-
ences noted between nulliparous and parous women. Howev-
er, they did not record any postdelivery angles. No similar data
exist for the incision distance away from the midline. Howev-
er, the stereophotogrammetry data showed a transverse disten-
sion of 2.7-fold [21]. Lai et al. [31] found an interesting cor-
relation between the degree of perineal stretching and the de-
gree of tearing. They found that nulliparous women who
stretched less, sustained higher order tears, indicating a signif-
icantly higher degree of stiffness and lower perineal compli-
ance. Conversely, Walfisch et al. [32] found that excessive
stretching (>150 %) was associated with perineal tearing.

Perineal oedema

Perineal oedema due to prolonged labour and position of the
parturient may be a factor in determining the extent of the tear.
Samuelsson et al. [41] found an association between OASI
with perineal oedema and manual perineal protection. In their

Table 2 Episiotomy incision and suture angles

Reference No. of women Incision angle (degrees) Method of marking perineum Suture angle (degrees) Patient group

[35] 50 40 Gentian violet 20 (17–25) SVD; primiparous

[36] 60 60 Gentian violet 44 (±5) SVD; primiparous

[37] 17 60 Episcissors-60 43 (39–46) OVD; primiparous

[38] 25 60 Episcissors-60 50 (±2) SVD; mixed

[74] 165 60 Gentian violet 44 (±5) SVD; primiparous

165 40 Gentian violet 24 (±5) SVD; primiparous

SVD spontaneous vaginal delivery, OVD operative vaginal delivery
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prospective study of 2,883 women, Manual perineal protec-
tion was effective in nulliparous women in reducing the risk of
OASI by two-thirds. Severe perineal oedema increased the
risk of OASI sixfold in univariate analysis, but was no longer
significant in multivariate analysis.

Impact of race/ethnicity on OASI

Short PL and ‘low resistance to tearing’ or low perineal com-
pliance [20] could be factors that predispose certain racial/
ethnic groups to OASIs. Handa et al. [42] analysed data from
two million vaginal deliveries in California and found an
OASI rate of nearly 6 %. Women of Indian descent (OR 2.5)
and Filipina women (OR 1.5) were at higher risk of OASI.
Other studies have found Oriental races to be at higher risk of
OASI [20, 43, 44]. Hopkins et al. [44] compared the rates of
perineal lacerations (second, third and fourth degrees) and
vaginal and cervical lacerations. Although they found women
of Chinese and Filipina descent to have significantly more
perineal tears, they found no such differences between vaginal
and cervical lacerations. Tsai et al. [29] and Lai et al. [31]
found no difference in PL between women of different ethnic
backgrounds. There may be other factors such as fetal weight
and head circumference that contribute to a higher rate of
severe perineal lacerations between women of certain ethnic-
ities living in their native countries compared to those who
become westernised. Howard et al. [45] found a lower rate of
perineal laceration in black women compared to white women
(10 % vs. 20 %, p=0.003, adjusted OR 2.1) and hypothesised
that differences in connective tissue collagen content might be
responsible.

Modifiable second stage interventions

Length of second stage of labour

Whilst a longer second stage of labour has been generally found
to be associated with a higher OASI risk [9, 46–49], no such
association has been found for spontaneous deliveries [50]. A
6 % increase in OASI risk per 15 min in the second stage of
labour before instrumental delivery has been found. Attempts to
modify the duration of the second stage to prevent sphincter
injuries are unlikely to be beneficial and may be detrimental
[50]. A prolonged second stage may also be responsible for
increased perineal oedema, which is an independent risk factor
for OASI [41]. A randomised trial found no difference between
early and delayed pushing in the second stage [51].

Oxytocin use in labour

Whilst some authors have found no association [52], oxytocin
augmentation has been found to be associated with a higher

risk of OASI in women giving birth spontaneously to infants
weighing <4 kg [53]. However, there are no credible alterna-
tives to oxytocin for labour augmentation.

Epidural analgesia

Whilst some authors have found a reduction in the rate of
OASI with epidural analgesia [53–55], others have found no
difference [12, 41]. Roos et al. [56] found that epidural anal-
gesia was the only independent factor that predicted OASI.
There may not be credible alternatives to epidural analgesia
for sustained and safe pain relief, and it may not strictly be a
modifiable factor.

Episiotomy use and characteristics

The protection of the perineum by episiotomy in deliv-
ery at term seems a paradox. How is it possible by in-
cising the perineum to protect it from injury?… Incision
of the perineum or vulvar outlet at childbirth is our only
prophylactic of merit against irreparable pelvic-floor in-
jury. Martin, 1921 [57]

The above statement reflects the historic nature of the de-
bate about the merits of performing episiotomy. Enlarging the
birth passage in the face of a rigid, unyielding perineum is the
most obvious indication for an episiotomy. It has also been
suggested as a means of relieving perineal pressure, and
preventing pelvic floor relaxation associatedwith spontaneous
perineal tears, which occur in a majority of first vaginal births
[57]. A mediolateral episiotomy is designed to avoid injuring
the perineal body (a level three injury), the support of the
pelvic viscera [58], the insertion raphe of the decussating fi-
bres of the transverse perinei, the bulbocavernosus, and the
anal sphincter complex. It also aims to avoid damaging the
levator ani muscle (more likely to be encountered with a
horizontal/lateral cut). Indeed, some studies have shown a
protective effect in reducing the incidence of uterovaginal
prolapse [59–63].

However, given that mediolateral episiotomies (as defined
by a postdelivery angle of >30°) are not truly mediolateral or
‘non-median’ [13], there seems little to differentiate them
from episiotomies that are intended to be midline or ‘median’
[64]. Indeed, mediolateral episiotomies have not been shown
to be protective, and a case series of primiparous women in a
centre that practises restrictive mediolateral episiotomy
showed a 24 % incidence of OASI [13], similar to the 20 %
described in a centre that practises restrictive midline episiot-
omies [64]. Therefore, previous studies, including randomised
controlled trials, showing no beneficial effects of mediolateral
episiotomy need to be questioned, as the angle of the episiot-
omy was not controlled for.
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Routine versus restrictive

A Cochrane review [65] compared routine episiotomy (75 %)
with restrictive episiotomy (28 %) and found a lower rate of
OASI in the restrictive group. The authors were unable to
comment on the choice of midline versus mediolateral types,
nor did they differentiate between the use of episiotomy in
operative vaginal deliveries and spontaneous vaginal deliver-
ies. In view of the significantly higher incidence of OASI
without episiotomies, the National Institute for Health and
Care Excellence (NICE) recommends that episiotomies
should be performed for instrumental deliveries [66].

To eliminate the impact of confounders such as the indica-
tion for the episiotomy, Raisanen et al. [67] reported on a
matched pair analysis of nearly 64,000 vaginal births. Sub-
jects were matched for baseline OASI risk factors including
age, birth weight, instrumental delivery, length of second
stage, and parity. They found that episiotomy reduced the
odds ratio of OASI by 23 % in first vaginal births, while it
increased it in subsequent vaginal births by 63 %. They con-
cluded that many indications for episiotomy are also risk fac-
tors for OASI, and benefits or harms of episiotomy noted in
observational studies were due to the indications for its use,
rather than a treatment effect.

Angle of the episiotomy

Historically, episiotomies have been classed as midline or
mediolateral by stated intent. While some authors have de-
fined mediolateral episiotomies as those at 60° at the time of
cutting [68, 69], others have suggested an angle of >30° from
the midline as the criterion [70]. The problem with these

definitions is that there was no accurate way of measuring
these angles. Table 3 shows all studies concerning OASIs
where episiotomy angles were measured. There is evidence
that episiotomies angled too close to the midline are at higher
risk of causing OASI. The incidence of OASI in units that
practise midline episiotomies is 7–20 % [19, 64, 71, 72]. In
a quasirandomised trial, Coats et al. [73] found that 24 % of
midline episiotomies in primiparous women were associated
with OASIs in contrast to 2 % of mediolateral episiotomies.
With mediolateral episiotomies, the absolute risk of OASI is
10 % with a suture angle of 25°. This risk reduces by 50% for
every 6° the episiotomy is angled away from the midline, and
reduces to 0.5 % with a 45° suture angle [13–15]. However, if
the episiotomy angle becomes nearly horizontal (90°), the
pressure on the perineum is not relieved and the incidence of
OASI increases ninefold [15].

The current NICE recommendation is to cut an episiotomy
at 45–60° lateral to the midline. However, it has been shown
that a 40° episiotomy results in a suture angle of 22–24° [35,
74]. Based on this work and other perineal distension data
[36–38, 74], it would be reasonable to infer that a 45° episi-
otomy will result in a suture angle of <30°, and therefore
increase the risk of OASI. An episiotomy cut at 60° has been
shown to result in a suture angle of 43° in a series of instru-
mental deliveries [37], 45° in a combined series of spontane-
ous and instrumental births [36] and 50° in spontaneous births
[38]. A recent randomised study in Egypt in nulliparous wom-
en found OASI in 2.4 % of those who had an episiotomy cut at
60° versus 5.5 % in those who had an episiotomy cut at 40° to
the midline, although the difference is not statistically signif-
icant because the study was underpowered [74]. In view of the
current evidence, the guidelines of the Royal College of

Table 3 Episiotomy angle and OASIs

Reference No. of women Design Suture angle (degrees) OASIs (%)

[13] 98 Prospective,
observational

Mean 26 (±13) 24

Mean 37 (±16) 0

[14] 100 Retrospective
case cohort

25 10

45 0.5

[15] 74 Retrospective
case-cohort

15–60 12 (n=?)

<15, >60 38 (n=?)

Mean 43 (±29), IQR 25–55 Mean 43 (±19), IQR 26–51

[19] 300 Prospective,
observational

<25 (n=20) 15 (n=3)

25–60 (n=38) 7.8 (n=3)

All angles, 3–10 mm away
from midline (n=77)

7.8 (n=6)

[74] 330 Prospective, randomised 24 (n=165) 5.5 (n=9) 40° incision angle

44 (n=165) 2.4 (n=4) 60° incision angle

[75] 72 Matched case cohort <20 32 Measured 12 weeks
postpartum>20 4
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Obstetricians and Gynaecologists (UK) recommend a 60° epi-
siotomy at crowning (RCOG, in press).

Current practice of performing non-median episiotomies

Andrews et al. [13] found that no midwives and only 22 % of
doctors were performing mediolateral episiotomies resulting
in a suture angle of 40–60°. The mean angle achieved by
midwives was 20° and that by doctors was 27°. Only one-
third of episiotomies were ≥40°. In a study of 300 episiot-
omies, Fodstad et al. found considerable variation in the angle
and distance from the midline [19]: 7 % were median/midline
(suture angles <25°), 13 % were mediolateral (25–60° and
distance from posterior fourchette ≤3 mm), 36 % were de-
scribed as ‘nonclassifiable’, and 44 % were lateral (25–60°
and sutured episiotomy >10 mm away from posterior
fourchette). However this may be a reflection of the difficulty
in perceiving the size and angle of an episiotomy. There seems
to be difficulty in visually estimating angles even in ex-vivo
settings. Tincello et al. [70] found only one-third of clinicians
were able to draw an episiotomy of ≥40° on paper. A recent
study using a simulation model found that only 13 % of mid-
wives and 7 % doctors were able to perform an accurate
mediolateral episiotomy [76]. When asked to cut an episioto-
my at 60° with straightMayo scissors on a perineum drawn on
paper, only 15 % of doctors were able to cut an angle in the
range 58–62°, and 36 % in the range 55–65° [77], and 44 %
underestimated the angle (<55°) and 18 % overestimated the
angle (>65°). In another study, Naidu et al. found a poor cor-
relation between actual and perceived length of the index fin-
ger and anal sphincter in simulation models [78].

Episiotomy (or more accurately ‘perineotomy’) per se will
relieve pressure on the central posterior perineum as long as it
is not started too lateral and has a postdelivery suture angle of
>60° [15]. If it is too close to the midline (<30° postdelivery
suture angle), then there is a likelihood of direct physical in-
jury to the anal sphincters of about 10 % [14]. There might
also be an association between OASI and the length and depth
of the episiotomy. Based on current evidence, it would appear
that an episiotomy suture angle of 40–60° would place it with-
in the safe zone. However, it should be appreciated that peri-
neal distension/stretching at crowning makes it difficult to
estimate the required incision angle.

Origination point of episiotomy

A lateral episiotomy is defined as an incision that begins in the
vaginal introitus 1–2 cm lateral to the midline and is directed
downwards towards the ischial tuberosity [15, 19]. The risk of
OASI has been shown to reduce by 56 % for every 4.5 mm
away from the midline [15]. In another study, nearly all the
women with OASI had an episiotomy within 10 mm of the
midline [19]. Safe distances of 9 mm [15] and 10.5 mm [19]

from the posterior fourchette have been suggested to reduce
the risk of OASI.

Length and depth of episiotomy

Perineal pressure on the central posterior perineum may be
relieved only by episiotomies of a certain length and depth.
Stedenfeldt et al. [15] found that the rate of OASI is lower for
sutured episiotomies longer than 17 mm with a depth of
>16 mm. The risk reduces by 75 % for every 5.5-mm increase
in length of the episiotomy.

Perineal protection

A Cochrane review of perineal protection techniques [16]
found no difference in the incidence of OASIs between
‘hands-on’ and ‘hands-off’ approaches, and no significant dif-
ference when the Ritgen manoeuvre was used. Warm perineal
compresses were beneficial in reducing the incidence of
OASI. Although the mechanism of action remains uncertain,
this approach may well reduce perineal oedema. A Cochrane
review of antenatal perineal massage [79] found no reduction
in the incidence of OASI.

Two studies have compared the impact of hands-on versus
hands-off approaches in time-series analyses [17, 18]. Laine
et al. [17] reported their findings from a single centre in Nor-
way. They reported OASI rates during two consecutive, 3-
year time periods. During the second period they introduced
an intervention programme consisting of the following: (a)
training on a pelvic delivery model, (b) hands on supervision
at delivery, (c) two accoucheurs at delivery during the training
phase, (d) slowing delivery of the head, asking the woman not
to push, applying perineal support with the thumb, first and
second fingers to reduce pressure on the middle part of the
posterior perineum, and (e) training in performing non-median
episiotomy away from the midline. No documentation of the
type of episiotomy was available, nor was the angle of the
sutured episiotomy recorded. The incidence of OASI declined
from 4 % to 1.9 % from the first to the second triennial period,
but it is difficult to weight the different components of the
intervention programme. The number of nulliparous women
who had an episiotomy during spontaneous delivery declined
from 24 % to 22 %. The incidence of OASI in this group
declined from 4 % to 2.2 %, a relative risk reduction of
45 %. However, the incidence of OASI in women who did
not have an episiotomy during spontaneous delivery also de-
clined from 5 % to 2.5 %, a relative risk reduction of 50 %. In
this group, there does not appear to have been any contribu-
tion of training in the different episiotomy technique. The
effect size of manual perineal protection could have been con-
tributory to a reduction in the OASI rate in both groups, or
alternatively, the presence of a second accoucheur could have
contributed qualitatively to better decision-making regarding
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episiotomies. Whether these data are applicable to countries
with lower episiotomy rates such as the UK needs to be
established. However, there is emerging evidence from a
study in the UK that manual perineal support may reduce
the risk of severe OASI [80].

In women having an instrumental delivery, the incidence of
episiotomy increased from 60% to 85% between the first and
second triennial period. The OASI rate reduced from 11.1 %
to 3.8 % in women with an episiotomy, either due to an in-
crease in the number of episiotomies or a change in the episi-
otomy technique. The incidence of OASI in women without
an episiotomy during instrumental delivery remained similar
at 12 % and 10.9 % in the two triennial periods, respectively
(p=0.064). This suggests that an increase in the number of
episiotomies or possibly a change in episiotomy technique
was contributory to the reduction in the rate of OASI. How-
ever, it would be difficult to quantify the effect size without
data on postdelivery episiotomy angles. In a study by the same
authors [19], conducted in the same institution during 2010–
2011 (after the second triennial period), the overall OASI rate
was 4 %. This study revealed a spectrum of episiotomy per-
formance. The incidence of OASI was 20 % (4/20) in midline
group, 10 % (4/38) in the mediolateral group, and 4 % in the
nonclassifiable group; OASI did not occur in the lateral group.
This study illustrates that despite training, clinicians find it
difficult to consistently get the angles and measurements right
at the time of cutting the episiotomy.

Fretheim et al. [18] reevaluated a five-hospital intervention
programme in Norway, which had previously shown a reduc-
tion in the rate of OASI from 4–5 % to 2 % following the
introduction of the hands-on technique. Their re-analysis
showed a 2 % absolute reduction in the rate of OASI. How-
ever, with a 10 % average increase in postintervention episi-
otomy rate to 25 %, they questioned whether hands-on deliv-
ery or episiotomy was responsible for the decreased OASI
rate.

Instrumental deliveries

Two randomised trials showed a lower rate of OASI with
vacuum delivery than with forceps [81, 82]. A Cochrane re-
view [83] found that the incidence of OASI was significantly
higher with forceps than with vacuum delivery (RR 1.9, 1.5–
2.4), irrespective of whether an episiotomy had been per-
formed. Due to heterogeneity among the different studies, a
difference in outcomes between episiotomies and spontaneous
tears could not be established. However, the authors noted that
women who sustained an OASI were more likely to have a
forceps delivery following a failed ventouse delivery. Analy-
sis of Hospital Episode Statistics (HES) data from half of all
first vaginal births in England for the period April 2000 to
March 2012 showed that OASI rates were threefold to four-
fold higher with forceps delivery without episiotomy (22 %)

than with forceps delivery with episiotomy (6 %). A similar
threefold increase was seen for ventouse deliveries (2.3 % vs.
6.4 %) [5].

Analysis of data from the Danish National Registry for the
period 2000 to 2010 showed that mediolateral episiotomy is
protective against OASI in vacuum delivery (OR 0.60) [54].
Analysis of data from the New South Wales birth registry for
the period 2001 to 2009 showed a sixfold increased risk of
OASI in forceps delivery without episiotomy [84]. Similarly,
analysis of the Dutch National Registry showed that
mediolateral episiotomy is protective against OASI in both
vacuum delivery (OR 0.11) and forceps delivery (OR 0.08)
[85]. NICE recommends mediolateral episiotomy for instru-
mental births [66].

Sequential instrumental use of vacuum and forceps has
been shown to increase the risk of OASI 1.8-fold compared
with single instrument use [86]. This highlights the need to
choose the most appropriate instrument at first attempt and in
particular, the best type of cup for vacuum deliveries. If the
appropriately chosen instrument is applied correctly and fails,
caesarean section should be considered.

Conclusion

To reduce the risk of OASI, relieving pressure on the central
part of the posterior perineum by performing a safely angled
episiotomy at 60° when indicated, and slow controlled deliv-
ery of the head should be important considerations in vaginal
delivery. Application of digital perineal support to relieve per-
ineal pressure needs to be standardised, and is an area for
further research. Women with a short PL in the first stage of
labour (<30 mm) are more likely to sustain perineal tears in
general and are also at higher risk of sustaining OASI. Episi-
otomies performed in these women should be angled even
further away from themidline to avoid OASI. Further research
is needed to determine whether they would benefit from elec-
tive episiotomy.

Perineal distension leads to a 50 % increase in PL, a 170 %
increase in transverse length and a 50–100 % increase in an-
gular dimensions at crowning. This leads to a 15–30° differ-
ence between the incision angle and suture angle of the episi-
otomy and can make estimating the episiotomy angle, length
and depth difficult. An episiotomy will relieve perineal pres-
sure at crowning if it is not too lateral and not too short. The
ideal depth of the episiotomy is unknown but if it is inade-
quate, additional tears or episiotomy extension would be in-
evitable. The angle of the episiotomy is an important determi-
nant of OASI risk. Irrespective of the stated intention of the
accoucheur (i.e. midline or mediolateral), if the resultant epi-
siotomy suture angle is ≤30°, the incidence of OASIs can be as
high as 10–20 %. Episiotomies should be performed within
the safe zone of 40–60° (as measured after delivery). To
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achieve this, a 60° episiotomy should be performed. Steps
should be taken to reduce human error in performing incor-
rectly angled episiotomies, by either using special scissors
[37, 38] or other validated techniques.

As all randomised studies in the Cochrane review regard-
ing the liberal versus restrictive use of mediolateral episiot-
omies were not controlled for the angle of episiotomy, the data
need to be interpreted with caution, and further studies need to
be performed with standardised angles of episiotomy. It is also
important that doctors and midwives undergo a training pro-
gramme to detect OASIs [87], as there is considerable evi-
dence that these injuries have been underdiagnosed [88, 89].
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