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Abstract
Introduction and hypothesis Our objective was to assess epi-
siotomy technique used in Israeli hospitals, to determine fac-
tors influencing incision parameters, and to review relevant
up-to-date professional literature.
Methods Using anonymous questionnaires, a survey was con-
ducted among obstetricians and midwives in the four public
hospitals in northern Israel over a 1-year period commencing
in October 2013. In addition to demographic and professional
data, the accoucheurs were asked to describe the technique
they usually use to perform an episiotomy (length, angle,
and distance of initiation point from midperineum).
Results Overall, 84 obstetricians and 32 midwives participat-
ed in the survey. Only 37.6 % reported performing a
mediolateral episiotomy, while the rest described the lateral
type, placing the initiation point at an average distance of
2.45±0.88 cm from the fourchette. Compared with midwives,
obstetricians reported performing a significantly longer episi-
otomy (3.53±1.01 vs. 2.73±0.81 cm, p=0.0002).
Conclusions According to our study and relevant literature
review, the technique of episiotomy varies significantly be-
tween health professionals and is not uniformly congruent
with international practice guidelines. In part, this is derived
from unclear literature evidence and lack of consensus defini-
tion for proper technique of this procedure by the national

guidelines. Thus, further higher-quality research, uniform pro-
tocols, and educational programs are needed to guide episiot-
omy practice.
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Introduction

Episiotomy is one of the most prevalent surgical interventions
in the delivery room, ranging in frequency from about 10 %
and up to 75 % [1–3]. The three main parameters can be used
to characterize this incision are length, angle to the vertical
axis, and distance of initiation point from midperineum. Since
median episiotomy commences at midperineum and con-
tinues downwards at 90°, the incision can vary only by its
length. Mediolateral episiotomy incision, beginning at
midperineum and directed laterally and downward, may also
vary by its angle. Lateral episiotomy, commencing laterally to
midline, can differ between obstetricians in the definition of its
length, angle, and incision initiation point [4].

Despite the commonness of this procedure, the accepted
national guidelines provide no flawless definition for tech-
nique. The American College of Obstetricians and Gynecolo-
gists (ACOG) notes that mediolateral episiotomy is an inci-
sion at least 45° from the midline [5]. Similarly, the Royal
College of Obstetricians and Gynecologists (RCOG) recom-
mends mediolateral episiotomy performance originating at the
vaginal fourchette with a 45–60° angle [6]. The guidelines do
not mention the length of mediolateral or median incisions or
refer to lateral type. These inconsistencies lead to differences
in episiotomy performance between personal obstetrical mem-
bers. For instance, it has been shown that physicians perform
longer and higher-angled episiotomies compared with
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midwives [7, 8]. These differences are important not only for
statistical description purposes but mainly because of their
potential effect on delivery outcomes. Decreased angle of
mediolateral episiotomy has been linked to a higher risk of
obstetric anal sphincter injuries (OASIS) [9], while longer and
deeper episiotomies located further from the midperineum
have been shown to reduce this risk in spontaneous vaginal
deliveries [10] as well as in vacuum-assisted extraction [11].

Episiotomy type reported in Israel is mainly mediolateral,
but no assessment of this procedure’s performance has yet
been done in our country. Thus, the objectives of our study
were to describe the technique of episiotomy performance in
four Israeli hospitals, to evaluate possible factors influencing
the incision parameters, and to review the relevant profession-
al literature regarding this important issue.

Methods

This cross-sectional survey of midwives and obstetricians at-
tending birth was conducted using an anonymous question-
naire at the obstetrics and gynecology departments of four
public northern Israeli medical centers from October 2013 to
September 2014. These hospitals contribute to approximately
14,000 deliveries annually (Carmel Medical Center, about 3,
000 deliveries per year; Rambam Health Care Campus, 5,000
deliveries; Bnai Zion Medical Center, 3,000 deliveries; Ba-
ruch PadehMedical Center, Poriya, 3,000 deliveries). Average
[± standard deviation (SD)] episiotomy rates in these medical
centers are 13.8±5.4 %, with a 7.7±3.0 % operative vaginal
delivery rate, 19.8±3.3 % cesarean delivery rate, and 0.6±
0.3 % OASIS rate. In Israel, the majority of normal vaginal
deliveries are managed by midwives only, while obstetricians
usually intervene in cases of complicated labor, such as fetal
distress or operative vaginal deliveries. There are no formal
guidelines for episiotomy performance, and the procedure is
used according to the clinical judgment of the accoucheur
attending the delivery.

The questionnaires were designed following guidance by
an experienced epidemiologist. They were distributed during
conventional departmental meetings and filled out by all pre-
senting medical personnel, which constituted 65 % of total
obstetric personnel. The questionnaire included the following
questions: caregiver’s age, gender, and profession (midwife or
obstetrician), duration (in years) of delivery room experience,
and the main source of information regarding episiotomy tech-
nique (midwife/medicine studies, senior colleagues, profes-
sional literature, personal experience). The technique of episi-
otomy performance was evaluated by three parameters: ap-
proximate incision length in centimeters, cutting angle (by
selection of one of the four categories: 0–20°, 20–40°, 40–
60° or >60°), and incision initiation point (distance in centi-
meters from the midline of the fourchette).

Data was analyzed using SPSS software (SPSS Inc., Chi-
cago, IL, USA). Continuous variables were presented as mean
± SD and compared using Student’s t test. Proportions were
calculated for the remaining responses, as appropriate, and
compared using Fisher’s exact test. To alleviate data interpre-
tation and presentation, the cutting angle was divided into two
groups (<40° vs. >40°), and the main source of information
regarding episiotomy indications was presented as subjective
vs. objective sources (subjective including personal experi-
ence and knowledge attained from senior colleagues, while
objective was defined as midwife/medicine studies and pro-
fessional literature). Subgroup analysis was performed for ob-
stetricians vs. midwives, males vs. females, ≤15 years’ vs.
>15 years’ professional experience, and subjective vs. objec-
tive main source of information regarding episiotomy indica-
tions; p<0.05 was considered statistically significant for all
comparisons.

Articles included in literature review were identified by
searches of PubMed, the Cochrane Collaboration, and the
Google search engine. Search terms and keywords were epi-
siotomy AND (angle OR length OR lateral OR median OR
midline OR mediolateral OR technique OR parameters). In
addition, reference lists of the relevant articles were screened
to ensure maximal literature coverage. No language or time
restrictions were applied.

Results

A total of 117 questionnaires from the four hospitals were
analyzed (72.4 % obstetricians and 27.6 % midwives). Char-
acteristics of respondents including subgroup analysis are pre-
sented in Table 1. Of note, the main source of information
regarding epis iotomy technique was subject ive ,
encompassing 26 (22.6 %) respondents basing their attitude
on the experience of senior colleagues and 51 (44.3 %) on
their personal experience. Only 14 (12.2%) respondents relied
on professional literature, and 24 (20.9 %) based their knowl-
edge on midwife/medicine studies. Compared with midwives,
doctors yielded a significantly higher proportion of male par-
ticipants (60.5 % vs. 0 %, respectively, p<0.0001) and of
subjective rather than objective sources of education regarding
episiotomy indications (73.1 % vs. 53.1 %, respectively, p=
0.047). Less experienced accoucheurs (≤15 years of profes-
sional experience) were younger (p<0.0001) and demonstrat-
ed higher proportions of objective educational sources
(41.5 % vs. 27.3 %, respectively, p=0.027).

Table 2 shows parameters of episiotomy technique includ-
ing subgroup analysis. According to the results, obstetricians
reported performing significantly longer episiotomies com-
pared with midwives (p=0.0002). In addition, 90.9 % of ac-
coucheurs with fewer than 15 years of professional experience
performed the episiotomy >40°, compared with 64 % of their
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more experienced colleagues (p=0.0005). Mediolateral episi-
otomy was performed in 37.6 % of cases, and in 93.5 % of
cases, the incision angle was >40°, a significantly higher rate
compared with lateral episiotomy (75.3 %, p=0.023). None of
the other examined factors (gender, profession, duration of
professional experience, or type of experience acquisition)
exhibited a significant influence on incision parameters.

Discussion and review of the literature

The first description of perineal incision was published in
1741 by Ould [12]. He suggested Ban incision made towards
the anus^ in cases of extraordinary constriction of the external
vaginal orifice, endangering the fetus by contraction of uterine
cervix over the child’s neck. Presently, seven episiotomy types
have been mentioned in the literature [4], the most commonly
described and investigated being mediolateral and median.
Lateral incision, commencing 1–2 cm from the midline and
continuing toward the ischial tuberosity, is reported in several
European countries. Although this type is rarely mentioned in
the professional literature, its use appears to be surprisingly
frequent [4]. In addition, many physicians perform incisions
commencing some distance frommidline and erroneously de-
fine this type as mediolateral [13]. In the first study relating to
episiotomy trigonometric parameters, published in 2005 by
Tincello et al., 50 physicians and 78 midwives were asked to
depict on a two-dimensional drawing of the optimal
mediolateral episiotomy they would make [14]. The results
showed that about one third of respondents began the episiot-
omy laterally to the midline. Our study demonstrated that
although the accepted episiotomy method in Israel is
mediolateral, about two thirds of accouchers perform a lateral

episiotomy. This finding by itself highlights the need for con-
tinuing education on the subject.

Obviously, the recommended episiotomy type should be
the one associated with the lowest rates of delivery complica-
tions. It is well demonstrated and agreed upon by national
guidelines that median episiotomy increases the risk of obstet-
ric anal sphincter injuries (OASIS) [5]. However, very few
studies had analyzed the consequences of mediolateral vs.
lateral episiotomy (in fact, exploring the issue of incision-
point location). A retrospective case–control trial by
Stedenfeldt et al. compared episiotomy characteristics in 37
OASIS cases to 37 control deliveries. All participants were
primiparous delivered during the previous 1–8 years [15].
These authors reported that increasing the distance from the
posterior fourchette to the incision point of the episiotomy by
4.5 mm decreased OASIS risk by 56 % [odds ratio (OR) 0.44,
95 % confidence interval (CI) 0.23–0.86]. Fodstad et al. pro-
spectively evaluated episiotomy characteristics 0–3 days after
delivery in 300 participating women. The authors found that
lateral episiotomies were neither associated with more perine-
al pain the first postpartum day nor with more blood loss
compared with the mediolateral episiotomy techniques. How-
ever, mean incision-point distance tomidline was significantly
shorter among the 12 OASIS cases compared with women
without OASIS (4.5 vs. 10.5 mm, respectively, p=0.002)
[7]. In a 3-month follow-up of 179 deliveries, the authors
found no difference in perineal pain perception, dyspareunia,
intercourse resumption, or perineal wound infection rates be-
tween mediolateral and lateral episiotomy types [16]. The au-
thors noted that a lateral incision point was related to higher
triggering of pain when walking (p=0.037), but there was no
significant difference between incision-point location for any
other perineal pain-triggering situations. Only one random-
ized study exploring this issue has been published: Karbanova

Table 1 Characteristics of respondents

Total Profession Experience duration Information source**

Obstetricians Midwives ≤15 years >15 years Subjective Objective
n=117 n=84 n=32 n=66 n=48 n=77 n=38

Age 44.4±13 43.9±14.3 46.1±7.9 37.1±8.4* 55.6±11.0* 46.9±13.3* 39.1±11.0*

Gender*** 65/44 32/49* 32/0* 42/23* 20/26* 40/37* 34/14*

Experience duration 14.5±12 14±12.8 16.1±9.3 5.9±6.3* 26.2±6.8* 16.3±12.6* 11.0±9.9*

Obstetricians / Midwives 84/32 – – 48/17 35/13 60/17 23/15

Information source (subjective/objective) 77/38 60/22* 17/15* 38/27* 37/10* – –

One respondent did not mention his profession, three did not refer to their professional experience duration, four did not note their gender, and two did not
report the main source of information about episiotomy indications

Continuous and categorical variables are presented as means ± standard deviations or as proportions, respectively

*Statistical significance (p<0.05)

**Information source regarding episiotomy use: subjective, defined as knowledge based on personal experience and information attained from senior
colleagues; objective, defined as knowledge based on midwife/medicine studies and professional literature

***Number of women/number of men
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et al. compared perineal outcomes in 390 women with
mediolateral episiotomy (directed at an angle of at least 60°)
and 400 women with lateral (incision beginning 1–2 cm lat-
erally from the midline and directed toward the ischial tuber-
osity) [17]. The researchers failed to show any difference in
the incidence or extent of vaginal and perineal trauma and
reported that mediolateral episiotomy was associated with
shorter repair times, less suturing material, and shorter dis-
tances from the anus.

Angle of incision has been the most investigated trigono-
metric episiotomy parameter. Of note, below we discuss the
noticeable variation in this angle in accordancewith the timing
of its measurement—whether at incision, during suturing, or
after delivery; readers will notice the varying definitions used
by different studies. Regarding episiotomy parameters,
Tincello et al. reviewed the commonly used obstetric text-
books and concluded that the recommended incision angle
for mediolateral episiotomywas 40–60°. However, these stan-
dard texts provided no evidence to support this practice [14].
The incision angle is the only parameter mentioned by the
accepted national guidelines, which state that mediolateral
episiotomy angle should be Bof at least 45°^. More recent
articles, including an excellent review by Kalis and Tincello
et al., elevated the recommended incision angle to Bat least 60°
from the midline^ [4], while an angle of 40° had become the
optimal postsuturing cutoff [8]. Specialized and angled episi-
otomy scissors were recently introduced with the aim of main-
taining the supposedly optimal 60° cutting angle [18, 19].

Indeed, the majority of responders in our study who report-
ed using mediolateral episiotomy depicted an incision angle
>40°. However, as shown by Wong et al., subjective angle
assessments are inaccurate and may be higher than the actual
angle used. These investigators asked 100 accoucheurs to de-
scribe the angle at which they would cut a mediolateral episi-
otomy and to depict this on a pictorial representation of the
perineum [20]. Midwives depicted episiotomies 8° closer to
the midline (37.6° vs. 44.9°, p=0.013) than they described.

According to our study, duration of obstetric experience
can affect the preferred incision angle, as more than one third
of senior obstetricians with professional experience >15 years
perform an acute-angled episiotomy (i.e., <40°), compared
with only 10 % of their less experienced colleagues. One
possible explanation could be the greater reliance of senior
accoucheurs on their subjective experience rather than on ev-
idence found in professional literature. This fact highlights the
need for continuing education on this subject.

Our study is by no means the first to illustrate potential
differences in episiotomy angle between different health pro-
fessionals. The study by Tincello et al., using a pictorial ques-
tionnaire, demonstrated that more midwives use an episioto-
my angled 30° or less, compared with obstetricians (23 % vs.
2 %, a statistically significant difference) [14]. The first clin-
ical study aimed to objectively demonstrate genuineT
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differences in episiotomy technique between obstetricians and
midwives was published at 2005 by Andrews et al. [8]. Their
prospective cohort study evaluated episiotomy characteristics
in 241 deliveries immediately after suturing and demonstrated
that obstetricians performed episiotomies that were signifi-
cantly more obtuse from the midline than did midwives [me-
dian angle 27° (range 0–73.7) vs. 20.1° (range 12.8–38.7),
respectively, p=0.047]. Using a standard obstetric textbook
definition of mediolateral episiotomy as incision of at least
40° from the midline, the authors showed that none of the
episiotomies performed by midwives and only 22 % per-
formed by obstetricians were actually mediolateral.

The importance of episiotomy angle lies in its possible
effect on advanced perineal tears and other delivery compli-
cations. The first study aiming to determine the impact of
episiotomy angle on anal sphincter injury was published in
2006 by Eogan et al. [21]. Their case–control study involved
100 primiparous women undergoing episiotomy within the
previous 3 months, including 54 deliveries with third-degree
perineal tears and 46 controls. Mean angle of episiotomymea-
sured significantly smaller in OASIS cases (30°; 95 % CI 28–
32°) than in controls (38°; 95% CI 35–41°; p <0.001), and the
association of episiotomy angle with risk of OASIS remained
significant after adjustment for birthweight and mode of de-
livery. A prospective study published during the same year by
Andrews et al. [9] included 241 primiparous women, with
anal sphincter injuries diagnosed in 59 (25 %) deliveries. As
opposed to the study by Eogan et al., episiotomy characteris-
tics were measured in the lithotomy position immediately after
suturing. Episiotomies angled closer to the midline were asso-
ciated with advanced perineal tears (26° vs 37°, p=0.01).
However, a logistic regression containing three categories
(no episiotomy, episiotomy<40° or >40°) and adjusted for
delivery mode did not yield statistical significance. In their
case–control trial of 74 patients, examined several years after
the delivery, Stedenfeldt et al. reported a U-shaped association
between scar episiotomy angle and OASIS, with increased
risk conferred by an angle of either <15° or >60° [15]. A
matched case–control analysis of 72 operative vaginal deliv-
eries by Gonzalez-Díaz et al. compared trigonometric charac-
teristics of mediolateral episiotomy (measured at 8–12 weeks
postpartum) in 36 primiparous women with OASIS and 36
control cases [11]. The authors showed that the risk of third-
degree tear decreased substantially from 32.82 % in women
with an angle of episiotomy <20° to 3.95 % in women with
episiotomies >20°. Finally, the single randomized trial com-
pared OASIS and short-term pain rates in 165 primiparous
women who had the episiotomy made at an angle of 60° to
the midline and 165 women with incision angle of 40° [22].
The study found no statistically significant difference in OA-
SIS rates; however, a mediolateral episiotomy angled at 60°
was associated with significantly higher rates of moderate/
severe episiotomy-related postpartum pain.

In summary, the only available prospective study involving
241 women and evaluating episiotomy characteristics imme-
diately after suturing did not demonstrate a significant rela-
tionship between episiotomy angle and OASIS. These results
are supported by results of a single randomized trial. Three
smaller case–control studies (100, 74, and 72 women, respec-
tively), assessing episiotomy angle several weeks to years
after delivery, have shown a significant association between
more acute incision angle and OASIS. The findings should be
interpreted cautiously due to inconsistent results, relatively
low number of participants, and the fact that measurement of
episiotomy angle after suturing cannot adequately represent
the original incision angle. Kalis et al. prospectively examined
50 nulliparous women with episiotomy performed at a 40°
angle to the midline [23]. The authors demonstrated that epi-
siotomy angle at the time of repair was significantly lower
than the incision angle—a decrease of 15° in cases in which
episiotomywas performed during head crowning and by 10%
when it done before crowning (i.e., in cases of fetal distress).
The same first author published an additional article in 2011,
prospectively describing episiotomy characteristics in 60 pri-
miparous women [24]. This time, the cut was at 60° during
crowning, and the results demonstrated that the median sutur-
ing angle of these episiotomies decreased to 45° (p<0.001). In
the 46 women attending follow-up at 6 months postpartum,
median scar angle was 48°. Of note, no anal sphincter injury
was detected in the study group.

It is worth mentioning that, as opposed to mediolateral
episiotomy, no studies have been published referring to the
angle of a lateral incision. This lack of evidence may explain
the significantly lower rates of >40° angle in respondents who
reported using lateral episiotomy compared with mediolateral
incision (75.3 % vs. 93.5 %). It is tempting to assume that
these episiotomy methods do not differ in their effect on de-
livery complications and can be used interchangeably. How-
ever, as lateral episiotomy appears to be used much more
frequently than previously thought, well-designed random-
ized trials are urgently needed to evaluate the importance of
lateral incision angle.

Compared with episiotomy angle, length has been investi-
gated far less frequently. According to our results, the accou-
cheur’s profession can affect this parameter as well, as obste-
tricians perform significantly longer incisions than do mid-
wives (3.53±1 vs. 2.73±0.81, respectively). In Israel, as in
many other countries, midwives generally assist uncomplicat-
ed vaginal birth, while obstetricians are responsible in cases of
operative vaginal delivery. This fact may influence the accou-
cheur’s episiotomymethod. Similar results have been reported
by several other studies. For instance, Tincello et al., using a
pictorial questionnaire, show that median episiotomy length
drawn by obstetricians was 16 mm (8–31) compared with
14 mm (5–22) for midwives (p=0.002) [14]. A study by van
Dillen et al., prospectively evaluating 420 deliveries with
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episiotomy, shows that mean episiotomy length was 38.9±
8.4 mm, with no difference between obstetricians and mid-
wives [25]. An interesting fact worth noting is the varying
length of episiotomy between all these trials.

Several studies examined the clinical importance of epi-
siotomy length. Fodstad et al. prospectively evaluated inci-
sion characteristics 0–3 days after delivery in 300 participat-
ing women and found no difference in perineal pain percep-
tion related to episiotomy length [7]. However, when ana-
lyzing episiotomy length as a continuous variable, the au-
thors found a borderline significant p value of 0.06 for the
relationship between this variable and postpartum blood
loss. At 3 months postpartum follow-up of 179 deliveries,
no association was shown between episiotomy length and
perineal pain perception or intercourse resumption [16]. Ac-
cording to a retrospective case–control trial of 74 women by
Stedenfeldt et al., a 75 % reduced risk (OR 0.25, 95 % CI
0.10–0.61) of obstetric anal injuries was found for each 5.5-
mm increase in episiotomy length [15]. However, the pro-
spective examination of 241 primiparous women by An-
drews et al. and the case–control trial of 72 operative vaginal
deliveries by Gonzalez-Díaz et al. demonstrated no signifi-
cant association between episiotomy length and OASIS [9,
11]. No randomized controlled trials are as yet reported ex-
amining this important issue.

The value of our study is in being the first to describe in
detail the episiotomy technique in several Israeli hospitals (a
country with one of the lowest reported rates of OASIS world-
wide) and in exploring the up-to-date literature evidence for
optimal incision characteristics. The drawbacks of this study
are its limited number of respondents, especially from the
midwife sector, and the inability to ensure that respondents
are representative of the general obstetric health providers in
Israel. An additional problem, as with any survey-based re-
search, lies in respondents’ subjective evaluation. Finally, our
questionnaire did not assess additional episiotomy parameters,
such as timing, incision depth, and distance from the anal
orifice. These factors could also have clinical importance.
For example, Stedenfeldt et al. demonstrated a 70% decreased
risk of OASIS for each 5.5-mm increase in episiotomy depth
(OR 0.30; 95 % CI 0.14–0.66) [15]. Gonzalez et al. showed
that mean episiotomy depth and distance between incision and
anus were shorter in OASIS cases (11.96 and 13.39 mm) than
in the control group (16.23 and 17.6 mm) [11]. Future ran-
domized controlled trials should strive to examine these pa-
rameters as well.

Besides the continuing research, education of obstetric per-
sonnel and supervised episiotomy training are important.
Wong et al. showed that obstetricians, after being supervised
for at least ten mediolateral episiotomies, performed incisions
that were in keeping with the angle they described, whereas
those with less experience depicted episiotomies that were
significantly more acute [20].

In conclusion, the optimal technique for performing an
episiotomy varies significantly between health professionals
and is not uniformly congruent with international practice
guidelines. In part, this is derived from unclear literature evi-
dence and lack of consensus definition by national guidelines
regarding the most appropriate technique. Thus, further
higher-quality research, uniform protocols, and educational
programs are needed to guide episiotomy practice.
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