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Abstract
Introduction and hypothesis The objective of this trial was to
evaluate whether avoiding episiotomy can decrease the risk of
advanced perineal tears.
Material and methods In this randomized (1:1) parallel-group
superiority trial, primiparous women underwent randomiza-
tion into standard care (155 cases) vs. no episiotomy (154
cases) groups. The primary endpoint was the incidence of
advanced (3rd- and 4th-degree) perineal tears. Secondary out-
comes included perineal integrity, suturing characteristics,
second-stage duration, incidence of postpartum hemorrhage,
neonatal variables, and various postpartum symptoms 2 days
and 2 months after delivery.
Results At prespecified 1-year interim analysis, the groups did
not differ in terms of baseline demographic and obstetric char-
acteristics. Six advanced perineal tears (3.9%) were diagnosed
in the standard care group vs. two in no episiotomy group
(1.3%), yielding a calculated odds ratio (OR) of 0.33 [95%
confidence interval (CI) 0.06–1.65). Unexpectedly, rates of
episiotomy performance also did not significantly vary be-
tween groups: 26.5% (41 cases) vs. 21.4% (33 cases), respec-
tively, p = 0.35. No significant differences were noted in any
secondary outcomes.

Conclusions No difference in the rates of advanced perineal
tears was found between groups; however, the main limitation
of our study was unexpectedly high rates of episiotomy in the
nonepisiotomy group. Thus, the main conclusion is that inves-
tigator monitoring and education should be continuously prac-
ticed throughout the trial duration, stressing the importance of
adherence to the protocol.

Keywords Episiotomy . Obstetric anal sphincter injury

Introduction

Episiotomy is one of the most prevalent surgical interventions
at the delivery room, ranging in frequency from <10 to 75% of
vaginal births [1, 2]. Presumed benefits of this procedure in-
clude preventing advanced (3rd- and 4th-degree) perineal
tears by using lateral or mediolateral incision types, easier
suturing, decreased postpartum pelvic organ injury, and facil-
itation of labor in cases of fetal distress or shoulder dystocia
[3]. However, cumulative evidence over recent decades
strongly indicates the lack of episiotomy efficiency.
Moreover, many studies indicate that episiotomy may exacer-
bate maternal morbidity in terms of postpartum bleeding and
pain, urinary incontinence, and risk for severe perineal tears
[4–6]. In 2009, Cochrane Collaboration meta-analysis of ran-
domized controlled trials demonstrated that compared with
routine episiotomy use, selective episiotomy significantly de-
creases the risk of advanced perineal tears [relative risk (RR)
0.67} and overall need for perineal suturing (RR 0.71) [7].
Later systematic reviews demonstrated no solid evidence for
performing episiotomy in classical indications of vacuum ex-
traction or for preventing shoulder dystocia [8, 9]. One of the
most common reasons for performing an episiotomy is the
indistinct indication of imminent tear [3]. Indeed, anal
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sphincter injury is one of the most devastating obstetric com-
plications; however, the decision to perform episiotomy for
preventing advanced tear is mostly based on previous experi-
ence of the attending obstetrician, such as characteristic peri-
neal parameters, with lack of any scientific evidence
supporting this management.

In accordance with Cochrane Collaboration meta-analysis,
we hypothesized that avoiding episiotomy, compared with
selective episiotomy use, may be related to decreased risk of
advanced perineal tears, with no notable effect on other ob-
stetric complications. Thus, the objective of our study was to
compare maternal and neonatal outcomes between deliveries
in which episiotomy was avoided and selective episiotomy
during delivery. We here present results of a 1-year interim
analysis.

Material and methods

This randomized (1:1) parallel-group superiority trial com-
menced on 31 May 2015 in Bnai-Zion Medical Center,
Haifa, Israel. Trial design was established following consulta-
tions with certified epidemiologist with an extensive experi-
ence in clinical trials, in accordance with the Consolidated
Standards of Reporting Trials (CONSORT) Guidelines for
Reporting Parallel Group Randomized Trials [10]. The trial
was registered at ClinicalTrials.gov, number NCT02356237.
No changes to methods of determining outcomes were
introduced after trial commencement. The research protocol
was approved by the Institutional Review Board Ethics
Committee for Human Subjects (protocol number 125-
14BNZ, 18 January 2015), and all participants gave written
informed consent.

Bnai-Zion Medical Center is one of the three major hospi-
tals in Haifa and performs ~ 3000 annual deliveries, with a
baseline episiotomy rate of 14.3%. Pregnant women were
recruited during labor, at scheduling for induction of labor,
or when attending for a routine follow-up examination during
third trimester of pregnancy and intending to give birth at the
participating hospital. Recruitment was performed by obstet-
ric personnel registered as investigators in the Institutional
Review Board Committee. We included women experiencing
their first vaginal delivery (including trial of labor after cesar-
ean section), with a singleton pregnancy of > 34 gestational
weeks, vertex presentation, with no absolute contraindications
for vaginal delivery. Parturients underwent randomization into
one of two groups:

1. Control group: in which the decision to perform episioto-
my was based on routine delivery care (i.e., at the discre-
tion of the attending caregiver).

2. Study group: in which no episiotomy was performed.
Deviation from protocol and episiotomy performance in

this group were allowed only at the discretion of the ob-
stetrician in charge of the delivery and only in cases of
unequivocal benefit to the fetus (mainly at times of sig-
nificant fetal distress).

Randomization sequencing was carried out using computer
software generating random numbers with a 1:1 allocation
using random block sizes of six. Details of the series were
unknown to any researcher enrolling and assessing partici-
pants or to the coordinator, and the allocation sequence was
concealed by sequentially numbered, opaque, and sealed en-
velopes. The appropriately numbered envelope was attached
to the participant’s portfolio during enrolment and opened
only during the second stage of labor.

Mediolateral or lateral episiotomy (according to the accept-
ed management in each medical center) was performed during
the crowning stage. The incision was cut at an angle of 45–60°
for 3–4 cm in length. Primary outcome was the incidence of
advanced (3rd- and 4th-degree) perineal tears diagnosed by an
attending midwife or obstetrician and confirmed by a senior
obstetrician immediately after delivery. Secondary outcome
measures were:

– 1st- and 2nd-degree perineal tears (episiotomy was con-
sidered as a 2nd-degree tear)

– Duration of the second stage
– Frequency of postpartum hemorrhage (defined as subjec-

tive evaluation > 500 ml or with hemodynamic instabili-
ty) during the first hour after the delivery

– Neonatal 1- and 5-min Apgar scores
– Cord blood pH at birth collected just after delivery (if

taken)
– Need for neonatal resuscitation from birth until 1 h after

delivery
– Frequency of admission to neonatal intensive care unit

(NICU)
– Shoulder dystocia (defined as a requirement of obstetrical

maneuvers for shoulder delivery, or an interval longer
than 60 s between delivery of the head to that of the
shoulders)

– Frequency and degree of perineal tears during vacuum
delivery

– Frequency of episiotomy
– Characteristics of suturing procedure (duration of sutur-

ing, number of suture packs used, subjective grading of
suturing difficulty, and need for extended suturing in the
operation room)

– Postpartum symptoms 2 days after delivery, including
perineal pain evaluation using 11 points (0–10) verbal
numeric scale (VNS), urinary retention (for > 6 h after
delivery/urinary catheter extraction), perineal infection,
perineal hematoma requiring surgical drainage, and
symptoms of urinary/anal incontinence
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– Evaluation via phone call 2 months after the delivery
using yes or no questions regarding symptoms of
urinary/anal incontinence, perineal complications (infec-
tion or dehiscence of perineal scar), timing of resumption
of sexual activity, perineal pain, and dyspareunia evalua-
tion using the 11-point (0–10) VNS

– Evaluation via phone call 1 year after delivery by using
questionnaires: the Pelvic Organ Prolapse/Urinary
Incontinence Sexual Function Questionnaire (PISQ-12)
[11] and the Pelvic Floor Distress Inventory-20 (PFDI-
20) [12]. This parameter was not included in this paper,
since the relevant data will be available for analysis in
June 2017.

Statistical analysis

Initial sample size calculation was performed by a certified
statistician with an extensive experience in clinical trials.
Based on the assumption that the worldwide rate of ad-
vanced perineal tears in the control group is 1.6% (accord-
ing to the latest data reported at the annual Israeli Maternal
and Fetal Medicine Society meeting in November 2014), we
calculated a sample size of 14,842 patients to give 80%
power, with a two-sided type 1 error of 5% for detecting a
0.67% reduction of RR between study and control groups
(based on the above-mentioned Cochrane Collaboration
analysis demonstrating RR of 0.67 with selective vs. routine
episiotomy use) [7]. To recruit this number of patients, at
least a 4-year inclusion period was anticipated. A year after
trial initiation, an interim analysis was planned to calculate
the up-to-date rate of advanced perineal tears.We planned to
recalculate the sample size based on this rate. In case of
statistically significant difference in the primary outcome
measure (i.e., advanced perineal tears) with a confidence
level of 0.003, discontinuation of the trial was to be consid-
ered due to demonstrated efficacy. Otherwise, the trial was
planned to be continued, with required confidence level at
the final statistical calculations of 0.049.

Our primary analysis was conducted using an intent-to-
treat approach, and all participating women were included
in the primary outcome analysis, including those who
underwent episiotomy in the nonepisiotomy protocol.
Categorical variables arepresented as numbers with per-
centages and were compared with the χ2 test using
Fisher’s exact significance levels. Dichotomous data (with
focus on advanced perineal tears) were extracted in 2 × 2
tables, and odds ratios (OR) with 95% confidence inter-
vals (CI) were calculated. Continuous data are presented
as mean ± standard deviation (SD) and analyzed using
Student’s t tests. Ordinal variables arereported as median
(25–75 percentile) and analyzed using Wilcoxon Mann–
Whitney U test. In addition, as a noticeable rate of

deviations from protocol was seen, we performed per-
protocol analysis to examine the robustness of our prima-
ry estimates. Furthermore, subgroup analysis was per-
formed for spontaneous vaginal births and vacuum extrac-
tion deliveries. Secondary outcome analysis was per-
formed likewise. As the groups were comparable in terms
of demographic and obstetric characteristics, logistic re-
gression analyses were not performed.

Results

Between 31 May 2015 and 30 May 2016 (predefined period
of the interim analysis), we randomly assigned 311 women for
allocation into the no episiotomy or standard care group (Fig.
1). One patient in each group asked to be excluded before the
allocation and were not included in the analysis.

Baseline demographic and clinical characteristics for each
group are presented in Table 1. The groups did not differ in
terms of maternal demographic and obstetric factors. In sub-
group analysis for spontaneous vaginal birth and vacuum ex-
tractions (Supplementary Table 1), higher rates of oxytocin
use in no episiotomy vacuum deliveries (87.9 vs. 53.8%,
p = 0.0069) was noted.

The two main groups did not differ in terms of delivery
outcomes (Fig. 1). Unexpectedly, episiotomy rates also
did not significantly vary: 21.4% (33 cases) in no episiot-
omy vs. 26.5% (41 cases) in standard care (p = 0.35).
Indications for the 33 episiotomy procedures in women
allocated to no episiotomy care were fetal distress in ten
cases, preventing advanced perineal tear in nine, vacuum
delivery in seven, shortening second stage of labor in
three, preventing shoulder dystocia due to macrosomic
fetus in two, and one case excused by no room in perine-
um. Primary intention-to-treat analysis involved all pa-
tients randomly assigned, eliminating the two who asked
to be excluded before allocation (Table 2). Compared with
selective episiotomy, calculated OR for advanced perineal
tears in the no episiotomy group was 0.33 (95% CI 0.06–
1.65). In addition, per-protocol analysis was performed
for 286 patients, excluding the 23 cases considered a de-
viation of protocol (all cases of episiotomy performed in
the no episiotomy group, excluding the indication of fetal
distress). According to per-protocol analysis, the no epi-
siotomy group was associated with an OR of 0.19 (95%
CI 0.02–1.60), compared with selective episiotomy
approach.

No significant difference was noted in secondary out-
comes related to perineal integrity or suturing characteris-
tics (Table 3, Supplementary Tables 2 and 3). One excep-
tion was lower rates of episiotomy and a higher propor-
tion of spontaneous perineal tears in the no episiotomy
group by per-protocol analysis, with no effect on the rates
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of intact perineum or total rates of perineal tears by
grades. A notable finding was higher rate of spontaneous
anterior tears in no episiotomy vacuum deliveries: five of
16 (31.3%) vs. none of ten tears in the control group
(p = 0.0488).

The only two additional secondary outcomes yielding sta-
tistical significance were shorter second stage in the no episi-
otomy group and lower rates of urinary retention 2 days after
delivery in nonepisiotomy vacuum deliveries by per-protocol
analysis (Table 4, Supplementary Table 4). No significant
findings were demonstrated in other secondary outcomes.

Discussion

Several randomized controlled trials have explored the role of
episiotomy during vaginal delivery [7]. Similarly to our study,
most focused on advanced perineal tears as primary outcome.
This parameter was chosen, since grades 3 and 4 perineal tears
comprise one of the most severe obstetric complications, po-
tentially leading to disabling urinary and anal symptoms [13,
14]. However, the protocol used in former investigations dif-
fered from that used in our study, as most studies compared
outcomes of routine episiotomy (a prevailing practice at that

Table 1 Patient baseline characteristics

Overall results

No episiotomy group (n = 154) Standard care group (n = 155) No episiotomy per protocol (n = 131)

Age (years) 28.7 ± 4.1 28.3 ± 4.6 28.8 ± 4.2

Height (cm) 164.0 ± 6.3 162.9 ± 6.3 164.0 ± 6.2

Weight (kg) 74.1 ± 13.4 74.5 ± 13.6 74.0 ± 13.5

BMI (kg/m2) 27.5 ± 4.6 28.1 ± 4.8 27.4 ± 4.7

TOLAC n (%) 11 (7.1) 6 (3.9) 9 (6.9)

Gestational age (weeks) 39.5 ± 1.2 39.8 ± 1.2 39.4 ± 1.3

Antenatal perineal massage 31 (20.1) 34 (21.9) 27 (20.6)

Antenatal use of epi (no) 2 (1.3) 2 (1.3) 2 (1.5)

Perineal length (cm) 110 cases 105 cases 91 cases

< 2 cm 7 7 4

~ 3 cm 63 50 53

~ 4 cm 34 32 28

> 5 cm 6 6 6

Induction of labor 44 (28.6) 56 (36.1) 41 (31.3)

Epidural analgesia 146 (94.8) 142 (91.6) 123 (93.9)

Oxytocin use 101 (65.6) 90 (58.1) 82 (62.6)

Active phase length (h) 10.4 ± 29.9 6.4 ± 18.5 11.4 ± 32.5

Birth weight (g) 3228.4 ± 451.7 3285.8 ± 413.6 3210.7 ± 449.6

Data are mean ± standard deviation for continuous variables and number (%) for categorical variables

BMI body mass index, TOLAC trial of labor after cesarean section

311 pa�ents underwent randomiza�on

155 were assigned to "No
episiotomy" group

156 were assigned to
"Usual care" group

1 asked to
be excluded

1 asked to
be excluded

154 were included in
inten�on to treat analysis

155 were included in
inten�on to treat analysis

34 (22.1%)
Cesarean
Deliveries

33 (21.4%)
Vacuum
Deliveries

87 (56.5%)
Spontaneous

Vaginal Deliveries

36 (23.2%)
Cesarean
Deliveries

26 (16.8%)
Vacuum
Deliveries

93 (60.0%)
Spontaneous

Vaginal Deliveries

33 (21.4%) Episiotomies 41 (26.5%) Episiotomies

Fig. 1 Patient assignment
diagram
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time) to selective episiotomy use. The definition of routine
varied from performing an episiotomy on all women to its
use at the discretion of the attending obstetric personnel.
Selective episiotomy was restricted mostly to cases of fetal
distress and imminent perineal tear.

The largest of these trials, published by an Argentine
Episiotomy Trial Collaborative Group in 1993, recruited
2606 women at first delivery [15]. The routine management
group comprised 1298 women, with an 82.6% episiotomy
rate. The remaining 1308 participants were the selective epi-
siotomy group, in which the procedure was performed in
30.1% of cases. Severe perineal trauma was uncommon in
both groups, slightly but nonsignificantly less frequent in the
selective episiotomy group (1.2 vs 1.5%). Anterior perineal
trauma was more common in the selective group, while pos-
terior perineal surgical repair, perineal pain, healing compli-
cations, and dehiscence were all less frequent. In 2009, the
Cochrane Collaboration meta-analysis was published, which
examined the role of episiotomy in vaginal birth [7]. This
review analyzed eight randomized controlled trials (including
the abovementioned trial), encompassing 5541 women. In the
routine episiotomy group, 75.2% of women underwent episi-
otomies versus 28.4% in the restrictive episiotomy group.
Compared with routine use, restrictive episiotomy resulted
in less severe perineal trauma (RR 0.67, 95% CI 0.49–0.91),
less suturing (RR 0.71, 95% CI 0.61–0.81), and fewer healing
complications (RR 0.69, 95% CI 0.56–0.85). Restrictive epi-
siotomy was associated with more anterior perineal trauma
(RR 1.84, 95% CI 1.61–2.10). There was no difference in
dyspareunia, urinary incontinence, or several pain measures.

Following such evidence, rates of episiotomy have dramat-
ically declined in most developed countries. Thus, the proto-
col of studies published several decades ago, comparing rou-
tine to selective episiotomy, might no longer be relevant.

Regardless, since even limited practice of episiotomy might
bear more complications than totally avoiding the procedure,
new trials should focus on the comparison between these two
practices. Several articles have been published in which the
study group was defined as no episiotomy, similarly to our
protocol [16–18]. However, those trials compared avoiding
episiotomy to a group in which episiotomy was performed
to all participants. We considered a such protocol quite uneth-
ical, since the majority of women obviously do not require
episiotomy.

In light of the above, we sought to establish a trial thor-
oughly examining maternal and fetal complications between
selective episiotomy practice and avoiding episiotomy. We
found only one randomized controlled trial meeting these
goals [19]. Published in 2017 by Amorim et al., the trial com-
pared two groups: never perform episiotomy vs. selective epi-
siotomy (i.e., in accordance with the healthcare professionals’
clinical judgment). Primary outcomes did not include ad-
vanced perineal tears but focused on numerous other vari-
ables, e.g., frequency of episiotomy, delivery duration, and
frequency of spontaneous lacerations; 115 women were
assigned to a nonepisiotomy protocol vs. 122 to selective epi-
siotomy. There was no difference between groups with respect
to maternal or perinatal outcomes, and episiotomy rate was
similar (two in each group; ~ 1.7%). We therefore believed
that a larger trial must be established focusing on advanced
perineal tears as a primary outcome.

To our best knowledge, our study is the first randomized
controlled trial comparing the effect of avoiding episiotomy
on the rates of advanced perineal tears to selective episiotomy
use, and no differences were found in advanced perineal tear
rates between groups. However, no broad generalizations can
be made based on our results, since the main limitation of our
study—which in fact prompted us to publish the interim

Table 2 Advanced perineal tears

No episiotomy group Standard care group OR (95% CI) P value

Intention-to-treat analysis

Overall results 2a/154 (1.3%) 6b/155 (3.9%) 0.33 (0.06–1.65) 0.1556

Vaginal deliveries 2a/120 (1.7%) 6b/119 (5.0%) 0.32 (0.06–1.61) 0.14706

Spontaneous vaginal deliveries 2a/87 (2.3%) 4c/93 (4.3%) 0.52 (0.09–2.93) 0.45326

Vacuum extraction deliveries 0/33 (0%) 2a/26 (7.7%) – 0.10524

Per-protocol analysis

Overall results 1/131 (0.8%) 6b/155 (3.9%) 0.19 (0.02–1.60) 0.09102

Vaginal deliveries 1/98 (1.02%) 6b/119 (5.0%) 0.19 (0.02–1.64) 0.09492

Spontaneous vaginal deliveries 1/75 (1.3%) 4c/93 (4.3%) 0.30 (0.03–2.75) 0.25848

Vacuum extraction deliveries 0/23 (0%) 2a/26 (7.7%) – 0.17384

OR` odds ratio, CI confidence interval
a One tear diagnosed following episiotomy performance
b Three tears diagnosed following episiotomy performance
c Two tears diagnosed following episiotomy performance
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results—was that the rates of episiotomy in the nonepisiotomy
group were almost similar to that in common practice. This
was a surprising finding, since we performed several meetings
with the destined investigators prior to trial commencement
that included presentations of available evidence regarding
episiotomy use, stressing that it has no definitely proven ben-
efits and might even increase the complication rate. Therefore,
a major concern was that episiotomy rates in the control group
(the common practice) might decrease following these meet-
ings, affecting the generalization of our conclusions. Thus, we
were surprised to that not only did episiotomy rates not decline
in the control group, inclusion of the participants in the
nonepisiotomy group barely influenced the decision of obste-
tricians and midwives to perform episiotomy.

The phenomenon of noncompliance in episiotomy trials has
been previously described [20]. During 1988–1990, a random-
ized controlled trial was conducted allocating pregnant women
into two groups: try to avoid episiotomy (in which physicians

were to use episiotomy only for fetal indications or anticipated
severe tears) vs. control group (try to avoid a tear) [21].
Investigators noted that a third of physicians did not change
their practice of using episiotomy, as required by the study
protocol; instead, they used episiotomy ~ 90% of the time in
both arms. Following these results, the authors developed a
specific questionnaire for analyzing the original data according
to the attending physicians’ beliefs about episiotomy [20]. This
analysis demonstrated that physicians who viewed episiotomy
more favorably more often diagnosed fetal distress in appar-
ently normal labors and more often thought the perineum was
unable to distend enough or was about to tear severely. The
authors concluded that the noncompliant physicians were sim-
ply unable to change their behavior from their usual clinical
practice, although they thought they would be able to.

Similar issues were noted in our trial, once again highlight-
ing the difficulty of conducting trials designed to examine
deviation from accepted practice. In view of better

Table 3 Perineal outcomes

Overall results Spontaneous vaginal deliveries Vacuum extraction deliveries

No
episiotomy
group
(n = 154)a

Standard
care group
(n = 155)

No episiotomy
per protocol
(n = 131)a

No
episiotomy
group
(n = 87)a

Standard
care group
(n = 93)

No episiotomy
per protocol
(n = 75)a

No
episiotomy
group
(n = 33) a

Standard
care group
(n = 26)

No episiotomy
per protocol
(n = 23)a

Perineal outcomes

Intact
perineum

55 (35.7) 54 (34.8) 55 (42.0) 18 (20.7) 19 (20.4) 18 (24.0) 4 (12.1) 1 (3.8) 4 (17.4)

Episiotomy 33b (21.4) 41c (26.5) 10 (7.6)* 19 (21.8) 25 (26.9) 7 (9.3)** 13 (39.4) 15 (57.7) 3 (13.0)***

Episiotomy 23 23 6 14 14 5 9 9 1

Episiotomy
with perineal
tear

10b 18c 4 5 11 2 4 6 2

Spontaneous
perineal tear

66 (42.9) 60d (38.7) 66 (50.4) 50 (57.5) 49 (52.7) 50 (66.7) 16 (48.5) 10 (38.5) 16 (69.6)****

Perineal tear grading

Perineal tear
grade 1

21a (13.6) 21d (13.5) 21a (16.0) 17a (19.5) 17 (18.3) 17a (22.7) 4 (12.1) 3 (11.5) 4 (17.4)

Perineal tear
grade 2

74a,b (48.1) 74c (47.7) 52a (39.7) 48a (55.2) 53 (57.0) 37a (49.3) 25 (75.8) 20 (76.9) 15 (65.2)

Perineal tear
grade 3

2 (1.3) 6 (3.9) 1 (0.8) 2 (2.3) 4 (4.3) 1 (1.3) 0 2 (7.7) 0

Perineal tear
grade 4

0 0 0 0 0 0 0 0 0

Data are numbers (percentages)
aMissing grading information for two tears
b Episiotomy with perineal tear grade II in cesarean delivery (first began as vacuum delivery)
c Episiotomy with perineal tear grade I in cesarean delivery (first began as vacuum delivery)
d Spontaneous perineal tear grade 1 in cesarean delivery

* P < 0.0001 compared with standard care group

** P = 0.0052 compared with standard care group

*** P = 0.0025 compared with standard care group

**** P = 0.0451compared with standard care group
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understanding the resistance to changing existing habits, we
concluded that continuing investigator monitoring and educa-
tion is crucial throughout the trial. Weekly reminders during
staff meetings and periodic review and presentation of results
concerning episiotomy use will be conducted to remind inves-
tigators of the importance of strict adherence to protocol.

Our study has several important qualities. It was meticu-
lously planned according to the CONSORT guidelines follow-
ing several discussions with an experienced epidemiologist.
Significant fetal distress was chosen as a single criterion for
deviation from protocol. During deliveries seriously endan-
gering fetal well-being, any maneuver was allowed, even if
unproven and potentially harmful to the mother. However, as

fetal heart rate decelerations are much more frequent than
monitor pointing at true fetal distress, we were concerned this
statement would allow some accoucheurs to perform episiot-
omy sparingly and state that fetal distress was involved. Thus,
we conditioned protocol deviation only at the discretion of the
obstetrician in charge of the delivery and only in cases of
unequivocal benefit to the fetus.

Our study assessed women planning their first vaginal de-
livery. This decision was based on the fact that both episioto-
my and the frequency of advanced perineal tears are more
frequent in such parturients than in multiparous women [22,
23] and the fact that recruiting both primiparous and multipa-
rous women might compromise the quality of results, since by

Table 4 Secondary outcomes
Overall results

No episiotomy
group (n = 154)

Standard care
group (n = 155)

No episiotomy per
protocol (n = 131)

Second-stage duration (min) 97.9 ± 75.5 112.8 ± 84.6 91.8 ± 73.2a

Postpartum hemorrhage 5 (3.2) 4 (2.6) 5 (3.8)

Neonatal outcomes

1-min Apgar 9 (9–9) 9 (9–9) 9 (9–9)

5-min Apgar 10 (10–10) 10 (10–10) 10 (10–10)

Cord blood pH 7.24 ± 0.1, 55 cases 7.25 ± 0.1, 51 cases 7.24 ± 0.1, 49 cases

Shoulder dystocia 0 1 (0.6) 0

Neonatal complicationsb 0 2 (1.3) 0

Postpartum symptoms 2 days after delivery

Satisfaction from delivery 9 (7–10) 9 (7–10) 9 (7–10)

Perineal pain (VNS) 3.5 (1–6) 4 (2–7) 3 (0.5–6)

Urinary retention 6 (3.9) 12 (7.7) 4 (3.1)

Perineal infection 3 (1.9) 2 (1.3) 3 (2.1)

Perineal hematoma 1 (0.6) 0 1 (0.8)

Need for analgesia 104/150 (69.3) 104/152 (68.4) 86/127 (67.7)

Urinary incontinence 12/150 (8.0) 15/151 (9.9) 10/127 (7.9)

Anal incontinence 9/150 (6.0) 10/151 (6.6) 6/127 (4.7)

Phone-call evaluation 2 months after delivery

Perineal pain 0 (0–0) 0 (0–1) 0 (0–0)

Perineal recovery

Easy 54/117 (46.2) 53/118 (44.9) 48/96 (50.0)

Moderate 46/117 (39.3) 41/118 (34.7) 34/96 (35.4)

Difficult 17/117 (14.5) 24/118 (20.3) 14/96 (14.6)

Perineal infection 2/109 (1.8) 4/110 (3.6) 1/88 (1.1)

Resumption of sexual activity (weeks) 4.0 ± 2.9 3.8 ± 2.8 4.2 ± 2.9

Dyspareunia 0 (0–5) 0 (0–4.75) 0 (0–5)

Urinary incontinence 3/139 (2.2) 7/142 (4.9) 3/118 (2.5)

Anal incontinence 0/139 (0.0) 0/142 (0.0) 0/118 (0.0)

Data are mean ± standard deviation for continuous variables, median (25th–75th percentile) for ordinal variables,
and number (percentage) for categorical variables

VNS verbal numeric scale
aP = 0.027 (compared with standard care group)
b Need for neonatal resuscitation or admission to neonatal intensive care unit
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chance the ratio might significantly differ between groups,
making conclusions less generalizable [18].

An additional finding of our trial was the unexpectedly
high percentage of vacuum deliveries, allowing us to better
analyze the outcomes of avoiding episiotomy in this specific
group. Vacuum delivery has long constituted an indication for
episiotomy [3]; however, a recent review reported that episi-
otomy in vacuum delivery does not appear to be of benefit and
might even increase maternal morbidity [8]. In our trial, epi-
siotomy was performed in 57.7% of the 26 cases in the stan-
dard care group vs. 39.4% of 33 cases in the avoidance of
episiotomy group (or 13% of 23 per protocol cases). No sta-
tistically significant differences were found in any maternal or
neonatal outcome between groups. However, two advanced
perineal tears were diagnosed in the standard care group, with
a 3.8% rate of intact perineum. No grade 3 or 4 tears were
observed with avoidance of episiotomy, with a 12.1% rate of
intact perineum (17.4% by per-protocol analysis). An in-
creased rate of anterior spontaneous tears was noted in the
no episiotomy group, in accordance with previous evidence
[7]. Nevertheless, the overall rate of spontaneous tears and
suturing characteristics did not differ between groups. Thus,
we can assume that avoiding episiotomy is not related to an
increased rate of adverse perinatal injuries and the trial can
continue with the inclusion of vacuum deliveries. However,
it is important to note that the study is not powered to detect
group differences in vacuum delivery.

We cannot explain the shorter second stage in the no epi-
siotomy group and assume it is an incidental finding. Lower
rates of urinary retention 2 days after delivery in
nonepisiotomy vacuum deliveries by per-protocol analysis
can be explained by previous reports indicating episiotomy
is a risk factor for urinary retention [24]. However, since this
phenomenonwas noted only in this limited subgroup analysis,
this finding could also be incidental and must be examined in
larger series.

Our trial has several important limitations, some of which
related to the nature of data acquisition and analysis. Blinding
of the investigators was not possible (of note, opening of the
opaque sealed envelopes was performed only during the sec-
ond stage of delivery in an effort to minimize the effect of the
allocation method on the attitude of the attending caregiver).
An additional drawback is the inclusion of two episiotomy
types, lateral and mediolateral, the varying percentages of
which could potentially affect outcomes; median episiotomy
was not included, as it is not performed in our country. We
could have restricted incisions to lateral or mediolateral only
were concerned about noncompliance. Thus, we used the al-
ternative control method of requesting a report on incision
type and examining the proportions of lateral vs. mediolateral
episiotomies between groups. Of note, no important differ-
ences in perineal outcomes were shown by the trials compar-
ing lateral with mediolateral episiotomy [25, 26].

Rates of advanced perineal tears in the standard-care group
were 3.87%, much higher than the 1.6% reported at the annual
Israeli Maternal and Fetal Medicine Society meeting in
November 2014. This finding can be explained by our inclu-
sion of primiparous women only, i.e., participants with a risk
factor for advanced tears [23]. In addition, underdiagnosis and
underreporting of such tears was recognized long ago [27].
Strict evaluation of each case suspected of an advanced tear
by a senior obstetrician and precise documentation of each
case as part of the study protocol probably led to a more
meticulous diagnosis and reporting of such tears.

Based on the updated 3.87% rate of advanced perineal
tears, we calculated a sample size of 6006 patients to give
80% power with a two-sided type 1 error of 5% for detecting
a 0.67% reduction in RR between groups [7]. At the current
stage, additional centers are being recruited to participate in
this multicenter trial.

In summary, despite its unproven benefits and possible
harmful effects, episiotomy is still performed in one third of
vaginal deliveries in primiparous women. Thus, we strongly
believe that results of our trial might bear crucial implications
to the existing practice. Monitoring and educating investiga-
tors should be continuously practiced throughout the trial du-
ration, stressing the importance of adherence to protocol.
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