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OBJECTIVE: The objective of the study was to evaluate the frequency of
obstetrical anal sphincter injuries (OASIS) in women undergoing opera-
tive vaginal deliveries (OVD) and to assess whether a mediolateral epi-
siotomy is protective for developing OASIS in these deliveries.

STUDY DESIGN: We performed a retrospective cohort study. Maternal and
obstetrical characteristics of the 2861 women who delivered liveborn in-
fants by an OVD at term in the years 2001-2009 were extracted from a clin-
ical obstetrics database and were analyzed in a logistic regression model.

RESULTS: The frequency of OASIS was 5.7%. Women with a mediolat-
eral episiotomy were at significantly lower risk for OASIS compared with

the women without a mediolateral episiotomy in case of an OVD (ad-
justed odds ratio, 0.17; 95% confidence interval, 0.12–0.24).

CONCLUSION: We found a 6-fold decreased odds for developing OASIS
when a mediolateral episiotomy was performed in OVD. Therefore, we
advocate the use of a mediolateral episiotomy in all operative vaginal
deliveries to reduce the incidence of OASIS.
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Operative vaginal delivery is a risk
factor for obstetrical anal sphinc-

ter injuries (OASIS). Other risk factors,
identified by several studies, are primi-
parity, induction of labor, epidural anes-
thesia, occipitoposterior position, fetal

macrosomia, increased maternal age, and
prolonged duration of the second stage of
labor.1-5 In The Netherlands in 2008, the
frequency of OASIS defined as any rupture
of the anal sphincter muscle was 2.3% in all
vaginal deliveries.6

To standardize the classification of peri-
neal trauma, Sultan7 proposed a classifica-
tion that has been adopted by the Royal Col-
lege of Obstetricians and Gynaecologists
(RCOG) with the injury being classified as
minor (first and second degree) and major
(thirdandfourthdegree)accordingtothese-
verity of injury.8 Knowledge of risk factors
and preventive measures may help to reduce
the number of anal sphincter injuries.

There is conflicting evidence in the lit-
erature about whether episiotomies may
prevent OASIS.9 A metaanalysis of ran-
domized trials and some earlier studies
suggest that the risk of OASIS is in-
creased with the use of a mediolateral
episiotomy or was similar with no use of
a mediolateral episiotomy.10-15 Most of
these studies contained only a small
number of deliveries and were therefore
underpowered or did not use multivari-
ate analysis. Other authors suggest that a
mediolateral episiotomy could be pro-

tective for developing OASIS during op-
erative vaginal delivery.16,17

With this study, we hope to present
more evidence that a mediolateral episiot-
omy lowers the odds for developing OASIS
in the case of an operative vaginal delivery.

The aim of our study was to evaluate
the frequency of OASIS in women un-
dergoing an operative vaginal delivery
and to assess whether a mediolateral
episiotomy is protective for developing
OASIS in these deliveries.

MATERIALS AND METHODS
The Netherlands Perinatal Registry (PRN)
is a national database that includes 96% of
all approximately 190,000 deliveries per
year at more than 16 completed weeks of
gestation in The Netherlands, which are
under supervision of a midwife or an ob-
stetrician. 6 After the delivery all the char-
acteristics are recorded by the caregiver us-
ing a standardized electronic registration
form. All the data are sent regularly to the
national registry office, in which checks
are conducted to validate the data. In the
case of false records, the national registry
office returns the data to the obstetrician to
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correct them. Previously the validity of the
data entered into the PRN, such as perina-
tal mortality, is checked by comparing it
with the Dutch civil registers. The conclu-
sion of this study was that the quality of
inputted data of the PRN was high.18

A retrospective cohort study was per-
formed using data from the (local) PRN
database of the Amphia Hospital (Breda,
The Netherlands) of deliveries from Jan.
1, 2001, through Dec. 31, 2009. Accord-
ing to Dutch law, the approval of the in-

stitutional review board was not needed
because we used anonymous data from
an existing clinical database of our
hospital.

We selected all women who delivered
liveborn infants by an operative vaginal
delivery at term. All women with a mul-
tiple gestation or a breech delivery and
delivered with a median episiotomy were
excluded from the analysis.

We defined our primary outcome as
OASIS. In our hospital, OASIS is diag-
nosed by the accoucheur. According to
protocol the perineum is examined visu-
ally immediately after delivery with perfor-
mance of a rectal examination. If the ac-
coucheur was not a gynecologist (eg, a
midwife or resident), the supervising ob-
stetrician performed a second look to con-
firm the diagnosis of OASIS. According to
the subdivision in the PRN database, peri-
neal ruptures are categorized as none, rup-
ture (first- and second-degree perineal
rupture according to the RCOG classifica-
tion), subtotal rupture (RCOG grade 3A,
3B, and 3C ruptures), and total rupture of
the perineum (RCOG grade 4 rupture).8

Continuous variables were compared
using the Student t test or the nonpara-
metric Mann-Whitney U test. The �2 test
was used for categorical variables. Con-
tinuous variables were summarized as
means with SDs or medians with inter-
quartile ranges (IQRs). P � .05 was con-
sidered statistically significant.

A logistic regression model was used for
the risk assessment of the use of a medio-
lateral episiotomy on the risk for develop-
ing OASIS. Treatment effect was presented
as adjusted odds ratio (OR) with 95% con-
fidence interval (CI). The number needed
to treat (NNT) was calculated to assess the
potential effectiveness of mediolateral epi-
siotomy (MLE) by dividing 1 by the differ-
ence in OASIS probabilities between the
MLE-positive and the MLE-negative
group (eg, 1/(PMLE negative – PMLE positive).

RESULTS
The baseline characteristics of the 2 groups
are shown in Table 1. Patients in the group
with a mediolateral MLE (MLE positive)
delivered more frequently by a forceps ex-
traction (12.7% vs 3.9%, P � .001), con-
tained more occipitoposterior positions

TABLE 1
General characteristics

Characteristic
MLE�a

(n � 2316)
MLE�b

(n � 545) P value

Patient characteristics
.....................................................................................................................................................................................................................................

Maternal age, yc 34.6 � 5.0 36.7 � 5.1 � .001
.....................................................................................................................................................................................................................................

Nationalitye

............................................................................................................................................................................................................................

Netherlands 2085 (90.0%) 485 (89.0%) .206
............................................................................................................................................................................................................................

Mediterranean 87 (3.8%) 17 (3.1%) .206
............................................................................................................................................................................................................................

Other European 42 (1.8%) 7 (1.3%) .206
............................................................................................................................................................................................................................

Asian 35 (1.5%) 14 (2.6%) .206
............................................................................................................................................................................................................................

African 23 (1.0%) 11 (2.0%) .206
............................................................................................................................................................................................................................

Other 39 (1.7%) 9 (1.6%) .206
............................................................................................................................................................................................................................

Unknown 5 (0.2%) 2 (0.4%) .206
.....................................................................................................................................................................................................................................

Gestational age, dd 282 (276–288) 282 (276–288) .243
.....................................................................................................................................................................................................................................

Primiparitye 2026 (87.6%) 399 (73.5%) � .001
.....................................................................................................................................................................................................................................

Multiparitye 288 (12.4%) 144 (26.5%) � .001
..............................................................................................................................................................................................................................................

Delivery characteristics
.....................................................................................................................................................................................................................................

OASISe 77 (3.3%) 85 (15.6%) � .001
.....................................................................................................................................................................................................................................

Vacuum extractione 1996 (86.2%) 524 (96.1%) � .001
.....................................................................................................................................................................................................................................

Forceps extractione 295 (12.7%) 21 (3.9%) � .001
.....................................................................................................................................................................................................................................

Both vacuum and forceps extractione 25 (1.1%) 0 (0%) � .001
.....................................................................................................................................................................................................................................

Fetal distress is indication for OVDe 769 (33.2%) 180 (33.0%) .960
.....................................................................................................................................................................................................................................

Occipitoanterior positione 1914 (82.6%) 481 (88.3%) .006
.....................................................................................................................................................................................................................................

Occipitoposterior positione 305 (13.2%) 49 (9.0%) .006
.....................................................................................................................................................................................................................................

Other cephalic positionse 97 (4.2%) 15 (2.7%) .006
.....................................................................................................................................................................................................................................

Usage of epidural anesthesiae 517 (22.3%) 75 (13.8%) � .001
.....................................................................................................................................................................................................................................

Duration second stage, mind 79 (48.5–100) 78 (53–98) .352
.....................................................................................................................................................................................................................................

Blood loss, mLc 519.7 � 496.9 437.2 � 365.5 � .001
.....................................................................................................................................................................................................................................

Daytime obstetricse 1075 (46.4%) 256 (47.0%) .849
..............................................................................................................................................................................................................................................

Neonatal characteristics
.....................................................................................................................................................................................................................................

Malee 1275 (55.1%) 312 (57.2%) .363
.....................................................................................................................................................................................................................................

Birthweight, gc 3519.4 � 453.2 3530 � 461.4 .630
.....................................................................................................................................................................................................................................

Gestational age, dd 282 (276–288) 282 (276–288) .243
.....................................................................................................................................................................................................................................

Apgar score after 1 minuted 9 (8–9) 8 (7–9) � .001
.....................................................................................................................................................................................................................................

Apgar score after 5 minutesd 10 (9–10) 10 (9–10) .057
.....................................................................................................................................................................................................................................

pH umbilical cord blood samplingc 7.192 � 0.853 7.189 � 0.966 .022
..............................................................................................................................................................................................................................................

Data on blood loss was missing in 11 MLE� and 53 MLE� patients. Data on pH umbilical cord blood sampling was missing
in 312 MLE� and 968 MLE� patients. The characteristics were grouped by the use of a mediolateral episiotomy (MLE� and
MLE�).
MLE, mediolateral episiotomy.
a With an MLE; b Without an MLE; c Mean � SD; d Median (p25–p75); e n (%).
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