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Association of levator injury and urogynecological
complaints in women after their first vaginal birth with
and without mediolateral episiotomy

Leonie Speksnijder, MD; Daniëlla M. J. Oom, MD, PhD; Jeroen Van Bavel, MD; Eric A. P. Steegers, MD;
Anneke B. Steensma, MD, PhD

BACKGROUND: Pelvic organ prolapse is a common health problem in of levator avulsion 27 (26.7%) vs 23 (22.8%) (P ¼ .53) or in levator
women and has a negative influence on quality of life. A major cause of

pelvic organ prolapse is levator injury.

OBJECTIVE: The objective of the study was to evaluate the association
of mediolateral episiotomy with levator injury (levator avulsion, ballooning,

or combined) and urogynecological complaints.

STUDY DESIGN: A prospective observational cohort study was per-

formed in 204 primiparous women with a spontaneous vaginal delivery

without anal sphincter tear in a general hospital between 2012 and 2015.

One hundred three of these women had had a mediolateral episiotomy.

Validated urogynecological questionnaires and transperineal 3-dimensional/

4-dimensional ultrasound were completed after delivery. Outcome mea-

sures were levator avulsion, ballooning (hiatal area of more than 25 cm2),

and urogynecological questionnaire scores. Statistical analysis was per-

formed using univariate and multiple logistic regression analysis.

RESULTS: The median time at investigation after vaginal delivery was
13 months (range 6e33). Levator injury (avulsion, ballooning, or com-
bined) was identified in 35 of the 103 women who had undergone

mediolateral episiotomy (40.0%) and 33 of the 101 women without

episiotomy (32.7%) (P¼ .69). No differences were found in the incidence
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ballooning (20 [19.4%] vs 23 [22.8%] (P ¼ .58) between both groups.

There was an association between longer duration of the second stage of

labor and the incidence of levator avulsion (odds ratio, 1.24 [95% confi-

dence interval, 1.01e1.52]). Nonocciput anterior fetal position increased

the risk of levator ballooning and levator injury (odds ratio, 10.19 [95%

confidence interval, 1.89e54.91] and odds ratio, 12.16 [95% confidence

interval, 1.41e104.38], respectively). No differences in urogynecological

complaints were found.

CONCLUSION: Mediolateral episiotomy is not associated with the

occurrence of levator injury or urogynecological complaints in women with

a spontaneous vaginal delivery who did not obtain an anal sphincter injury.

Levator injury was associated with a prolonged second stage of labor and a

nonocciput anterior fetal position.
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avulsion, levator ballooning, observational study, obstetric delivery, ob-

stetric labor complications/diagnostic imaging, obstetric labor complica-

tions/prevention & control, pelvic floor, pelvic floor/diagnostic imaging,

pelvic floor/ injuries, pregnancy, ultrasonography
elvic organ prolapse (POP) is a
P common health problem inwomen
and has a negative influence on quality of
life.1,2 A major cause of POP is pelvic
floor injury during delivery. Specific
types of pelvic floor injury include le-
vator avulsion and levator ballooning.

Levator avulsion occurs in 13e36% of
women after vaginal delivery. Levator
ani muscle overextension or levator
ballooning can also be related to POP
and is strongly associated with symp-
toms and clinical signs of prolapse.3e5

This levator ballooning (a hiatal area of
more than 25 cm2 in Valsalva) occurs in
33% of primiparous women.3,6,7 Both
are also associated with a higher recur-
rence of POP after POP surgery and a
decrease in pelvic floor muscle
strength.3e6,8 Attempts to repair levator
injuries so far have not been proven
successful.9 Therefore, prevention is
important.
Prevention starts with identifying the

risk factors and protective factors for le-
vator avulsion. One possible risk or pro-
tective factor is the use of a mediolateral
episiotomy during vaginal delivery. A
mediolateral episiotomy can reduce the
incidence of anal sphincter injury.10

However, while in regard to protecting
the levator ani muscle, some studies have
found a causative effect of mediolateral
episiotomyon levator avulsion, and others
have found a protective effect or no
effect.3,11e14 Therefore, the influence of a
mediolateral episiotomy on levator injury
and urogynecological complaints remains
unclear.
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If there is a potential benefit of medio-
lateral episiotomy, this must be weighed
against its potential adverse effects. The
potential adverse effects include unsatis-
factory anatomic results, increased blood
loss, increased postpartum pain, higher
rates of infection, wound dehiscence, and
sexual dysfunction.15e18

This uncertainty regarding the bene-
fits of mediolateral episiotomy led us to
the following research questions: is a
mediolateral episiotomy a risk factor or a
protective factor for levator injuries (le-
vator avulsion, ballooning, or com-
bined) and for the occurrence of
urogynecological complaints? Further-
more, we examined whether other de-
terminants were involved (ie, age,
birthweight, etc). To answer these ques-
tions, we used validated questionnaires
and transperineal 3-dimensional/4-
dimensional (3D/4D) ultrasound in
women with and without mediolateral
episiotomy after a first, spontaneous
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Why was this study conducted?
To evaluate the association of mediolateral episiotomy with levator avulsion and/
or ballooning and urogynecological complaints in primiparous women without
anal sphincter injury.

Key findings
Mediolateral episiotomy has no association with of levator avulsion and/or
ballooning or urogynecological complaints. Levator avulsion and/or ballooning
are related to a prolonged second stage of labor and a nonocciput anterior fetal
position.

What does this add to what is known?
This study resolves the uncertainty about the association between mediolateral
episiotomy and occurrence of levator injury (levator avulsion, levator ballooning,
or a combination).
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vaginal delivery who did not obtain an
anal sphincter injury.

Materials and Methods
This was a prospective observational
cohort study comparing women who
received a mediolateral episiotomy and
those who did not. Ethical approval for
this study was obtained by the medical
research ethics committee of the Eras-
mus Medical Centre (MEC-2012-058).

All women who underwent a first
spontaneous vaginal delivery in our
hospital with or without mediolateral
episiotomy received a written invitation
3 months after their delivery to partici-
pate in this study between 2012 and
2015. Women who delivered prema-
turely, delivered a fetus in noncephalic
position, experienced an instrumental
vaginal delivery, median episiotomy,
obstetric anal sphincter injury, or sec-
ondary Caesarean section were not
included in the study. The investigators
were not involved in the management of
the participants’ deliveries.

The women who agreed to participate
were scheduled for an appointment no
sooner than 6 months after delivery at
the outpatient clinic. Participants
received compensation for their travel
and parking expenses.

After obtainment of written informed
consent, the patients completed an ano-
nymized standardized questionnaire on
urogynecological complaints. A detailed
examination of the perineum and 3D/4D
transperineal ultrasound investigation
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were performed. Antenatal, intrapartum
and fetal characteristics were retrospec-
tively obtained from the medical file. In
The Netherlands the second stage of la-
bor is defined as the time period from the
moment of active pushing onward until
the delivery of the baby.

Perineal examination
The scar of the mediolateral episiotomy
was studied by the investigator (L.S.).
The angle, length, and position of the
scar against the midline of the posterior
fourchette were measured.

Questionnaire
We used the following validated ques-
tionnaires: the Pelvic Organ Prolapse/
Urinary Incontinence Sexual Question-
naire-12,19 Pelvic Floor Impact Ques-
tionnaire-7,20 Urogenital Distress
Inventory scale-6,21 Fecal Incontinence
Severity Index,22 Incontinence Impact
Questionnaire-7,21 and Fecal Inconti-
nence Quality of Life scale.22

3D/4D transperineal ultrasound
A 3D/4D transperineal ultrasound was
performed in the supine position and after
voiding using a Voluson E Expert system
using a 4e8 MHz RAB abdominal probe
(GEHealthcare, Chalfont St Giles, United
Kingdom) as previously described by
Dietz.23 The ultrasound volumes were
obtained at rest, pelvic floor muscle
contraction, and maximal Valsalva. All
volumes were obtained by an experienced
investigator (L.S.).
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Offline analysis of the recorded 3D/4D
transperineal ultrasound volumes were
performed by 3 experienced in-
vestigators (L.S., D.O., A.S.). The in-
vestigators were blinded against all
clinical data and therefore unaware of
the delivery outcome and whether the
participant had or had not had a
mediolateral episiotomy. Analysis was
done using specialized 3D imaging soft-
ware, 4D View version 17.0 (GE
Healthcare).

Levator avulsion was scored using a
scoring system based on tomographic ul-
trasound imaging as previously described
by Dietz.24 Levator avulsion was diag-
nosed when 3 central slices (reference slice
and the slices 2.5 and 5 mm cranial)
showed an abnormal muscle insertion.25

Figure 1 depicts a normal, unilateral, and
bilateral levator avulsion on 3D/4D
transperineal ultrasound.

The hiatal area was measured during
maximum Valsalva. Levator ballooning
was scored when the levator hiatal area
was>25 cm2. Previous research indicate
that a cut of 25 cm2 can be defined as
abnormal distensibility, or ballooning, of
the levator hiatus in relation to com-
plains and clinical prolapse.6,7 Figure 2A
gives an example of a normal hiatus
during maximal Valsalva. Figure 2, B
and C, depicts an example of mild and
marked levator ballooning. Women with
an avulsion, ballooning, or a combina-
tion were scored as having levator injury.

To determine good interobserver and
intraobserver reliability of hiatal area
measurements, 20 patients were selected
at random. All investigators indepen-
dently performed 3 volume measure-
ments of each data set; the mean
measurement was used for comparison.
The interobserver intraclass correlations
coefficients were above 0.90.

For intraobserver reliability all in-
vestigators repeated another 3 measure-
ments at least 2 weeks after the first series
in 20 randomly chosen data sets. The
mean of these measurements was
compared with the mean of the 3 previ-
ously obtained measurements from the
same 20 data sets. The interobserver
intraclass correlations coefficients were
above 0.80 (reflects an excellent
reliability).26,27

http://www.AJOG.org


FIGURE 1
Normal levator, unilateral, and bilateral avulsion of levator during contraction

Example of a normal levator (A), unilateral (B), and bilateral (C) avulsion of the levator during contraction with 3D/4D transperineal ultrasound.

Speksnijder et al. Levator injury and mediolateral episiotomy. Am J Obstet Gynecol 2019.
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Primary outcome measures were le-
vator avulsion, levator ballooning, and
the score of the urogynecological
questionnaire.

Statistical analysis
A power analysis was calculated. Previ-
ous data regarding the prevalence of a
FIGURE 2
Normal hiatus, mild, and marked levat

Example of a normal (A) hiatus during maximal Va
Speksnijder et al. Levator injury and mediolateral episiotomy. A
levator avulsion after first vaginal birth
have indicated a mean occurrence of
approximately 25%.5 Our hypothesis
was that a mediolateral episiotomy
reduced the risk of levator avulsion. We
considered a difference of 20% to be
clinically relevant. We assumed an alpha
risk of 5% and a beta risk of 20% (ie, a
or ballooning during maximal Valsalva

lsalva with 3D/4D transperineal ultrasound and mi

m J Obstet Gynecol 2019.
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power of 80%). With these criteria we
needed at least 91 women in each group;
therefore, we planned to include 100
women in both groups.

Statistical analysis was performed us-
ing IBM SPPS Statistics version 20.0. The
comparison of means between groups
was performed by the Student t test after
ld (B) and marked (C) levator ballooning.
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TABLE 1
Baseline characteristics between participants and nonparticipants

Characteristics

Study participants
(n ¼ 204)

Non-participants
(n ¼ 2535)

P value
Mean � SD or median
(IQR) or %

Mean � SD or median
(IQR) or %

Age, y 30.1 � 3.9 29.5 � 4.8 .05

Caucasian ethnicitya 91.7% 80.1% < .05

BMI, kg/m2 23.2 (21.3e26.3) 23.0 (20.9e26.1) .64

Mediolateral episiotomy 51% 51% .52

Birthweight, g 3362 � 453 3342 � 470 .55

Blood loss, mL 300 (200e550) 300 (200e500) .89

Duration of second
stage of labor, mina

38 (22e55) 31 (18e48) < .05

0e30 37% 47% .09

30e60 42% 39% .45

60e90a 17% 11% < .05

>90 min 4% 3% .52

Inductiona 23% 33% < .05

Use of oxytocin 64% 69% .09

Use of epidural analgesiaa 42% 53% < .05

Occiput anterior fetal head
position

3.4% 4.4% .34

Depending on normal distribution or not either Student t test or Mann-Whitney U test was used. For the categorical variables, we
used the Fisher exact or c2 tests. The Kruskal-Wallis was used for ordinal-level dependent variables. Second stage of labor is
defined as the time period from the moment of active pushing onward until the delivery of the baby.

a P < .05.

Speksnijder et al. Levator injury and mediolateral episiotomy. Am J Obstet Gynecol 2019.
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checking for normal distribution of the
variables; otherwise, a Mann-Whitney U
test was used. Univariate and multiple
logistic regression analysis was used for
multiple comparisons of quantitative
variables between groups.

For the logistic regression, we
controlled for known risk or protective
factors for occurrence of obstetric
trauma like levator avulsion or obstetric
anal sphincter trauma including
maternal age, mediolateral episiotomy,
duration of second stage of labor, fetal
birthweight, and nonocciput anterior
fetal head position.5,28e30

For the study of categorical variables,
Fisher exact and c2 tests were used as
appropriate. For ordinal data the
Kruskal-Wallis test was used. A 2-sided
value of P < .05 was considered to indi-
cate statistical significance.

Results
A total of 2535 women were invited to
participate, but only 204 women with a
first, spontaneous vaginal delivery (8%)
volunteered to participate in our study.
Characteristics of participants and non-
participants are reflected in Table 1.
Participants were more likely to be white
and had a longer second stage. In non-
participants more women were induced
and received more frequently epidural
analgesia.

The median time at investigation after
vaginal delivery was 13 months (range,
6e33 months). Women who received a
mediolateral episiotomy had experi-
enced more blood loss and a longer
duration of the second stage of labor
than women with no mediolateral
episiotomy (Table 2).

The mediolateral episiotomy was
placed at the left side of posterior four-
chette. Indications for performing the
mediolateral episiotomy were fetal
distress (36.6%), failure to progress
(18.8%), tight or short perineum
(21.8%), or a combination (22.8%). The
median angle of the episiotomy against
the midline of the posterior fourchette
was 35� (range 10e60�). The median
length was 3 cm (range, 1.5- 5 cm).

The episiotomy was placed with a
median of 0.5 cm (range 0e2 cm) dis-
tance against the midline of the posterior
93.e4 American Journal of Obstetrics & Gynecolo
fourchette. Of the women without
mediolateral episiotomy, 18% of the
women had a first-degree perineal tear,
40% had a second-degree perineal tear,
28% a labial and/or vaginal tear, and
14% had no tear.
Levator injury (avulsion, ballooning,

or a combination) was identified in
33.3% of all included patients. No dif-
ference in levator injury was found be-
tween women with and without
mediolateral episiotomy (35 (40.0%) vs
33 (32.7%%) (P ¼ .69).
A levator avulsion was identified in 50

of the women (24.5%). Fifty-six percent
of the 50 women had an unilateral
avulsion, of whom 57% had an avulsion
on the left side. There were no significant
differences in the incidence of levator
avulsion, 27 (26.7%) vs 23 (22.8%) (P¼
.53), between women with and without
mediolateral episiotomy.
gy JANUARY 2019
Levator ballooning was identified in 43
of all women (21%), ofwhom41.9%were
without levator avulsion. In the majority
of patients (51%), ballooning was classi-
fied as mild (>25e29.9 cm2). Twenty-
eight percent had moderate ballooning
(�30 to 34.9 cm2), reasonable (�35 to
39.9 cm2) in 14%, and 7% had severe
ballooning (�40 cm2). There was also no
significant difference in the incidence in
levator ballooning between both groups
(20 (19.4%) vs 23 (22.8%) (P ¼ 0.58).

A multiple logistic regression analysis
was used to analyze quantitative vari-
ables between different groups
(Tables 3e5). The first group compared
womenwith and womenwithout levator
injury (Table 3). A nonocciput anterior
fetal head position remained a risk factor
for levator injury (adjusted odds ratio
[OR], 12.16 [95% confidence interval
(CI), 1.41e104.38).
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TABLE 2
Baseline characteristics between women with and without a mediolateral episiotomy

Characteristics

No mediolateral episiotomy With mediolateral episiotomy

P valuen
Mean � SD or median
(IQR) or n (%) n

Mean � SD or median
(IQR) or n (%)

Age, y 101 30.5 � 4.2 103 29.8 � 3.6 .19

Caucasian ethnicity 101 91 (90.1%) 102 96 (93.2%) .29

BMI, kg/m2 99 22.7 (21.2e26.3) 101 23.4 (21.3e26.0) .60

Birth with midwife-led carea 101 9 (8.9%) 103 2 (1.9%) .03a

Birthweight, g 101 3333 � 468 103 3392 � 467 .93

Blood loss, mLa 101 200 (150e400) 102 355 (218e585) < .001a

Duration of second stage of labor, mina 101 34 (17e52) 103 41 (26e61) .002a

0e30 31 (42%) 19 (30%) .212

30e60 32 (43%) 27 (43%) 1.00

60e90 9 (12%) 14 (22%) .168

>90 2 (3%) 3 (5%) .661

Induction 101 24 (23.8%) 103 23 (22.3%) .81

Use of oxytocin 101 61 (60.4%) 103 70 (68.0%) .26

Use of epidural analgesia 101 48 (47.5%) 103 37 (35.9%) .09

Occiput anterior fetal head position 101 97 (96.0%) 103 100 (97.1%) .68

Depending on normal distribution or not either Student t test or Mann-Whitney U test was used. For the categorical variables, we used the Fisher exact or c2 tests. The Kruskal-Wallis was used for
ordinal-level dependent variables. Second stage of labor is defined as the time period from the moment of active pushing onward until the delivery of the baby.

a P < .05.

Speksnijder et al. Levator injury and mediolateral episiotomy. Am J Obstet Gynecol 2019.
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A longer duration of the second stage
of labor increased the risk for levator
avulsion (OR, 1.24 [95% CI,
TABLE 3
Crude and adjusted estimations for lev

Characteristics

No levator injury Lev

n

Mean � SD
or median (IQR)
or n (%) n

Age, y 136 30.0 � 4.1 68

Duration of second
stage of labor
(every 15 min)

136 34 (21e51) 68

Mediolateral
episiotomy

136 70 (51%) 68

Occiput anterior
fetal head position

136 135 (99%) 68

Birthweight
(every 500 g)

136 3377 � 470 68

ANOVA, analysis of variance; CI, confidence interval; IQR, interq

a Crude logistic regression model; b Multiple logistic regression
delivery of the baby), mediolateral episiotomy, occiput anterior

Speksnijder et al. Levator injury and mediolateral episiotom
1.01e1.52]) (Table 4). Also a non-
occiput anterior fetal head position
remained a risk factor for levator
ator injury, meaning women with an avuls

ator injury

P value
of ANOVA

Nonadjusted ORa

Odds (95% CI)

Mean � SD
or median (IQR)
or n (%)

30.5 � 3.5 .31 1.04 (0.96e1.11)

45 (25e60) .05 1.01 (1e1.02)

33 (49%) .58 0.89 (0.50e1.59)

62 (91%) .35 13.07 (1.54e111)

3334 � 418 .56 1.00 (1.00e1.00)

uartile range; n, number of patients; OR, odds ratio.

analysis adjusted for age, duration of second stage of labor (the time
fetal head position, and birthweight; c Significant P value.

y. Am J Obstet Gynecol 2019.
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ballooning (adjusted OR, 10.19 [95%
CI, 1.89e54.91]) after correction
(Table 5).
ion, ballooning, or a combined injury

P valuea
Adjusted ORb

Odds (95% CI) P valueb

.34 1.02 (0.94-e1.10) .61

.07 1.20 (0.99e1.45) .06

.69 0.84 (0.45e 1.55) .50

.02c 12.16 (1.42e 104.38) .02c

.53 0.84 (0.60e1.19) .33

period from the moment of active pushing onward until the

rican Journal of Obstetrics & Gynecology 93.e5
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TABLE 4
Crude and adjusted estimations for levator avulsion

Characteristics

No levator avulsion Levator avulsion

P value
of ANOVA

Nonadjusted ORa

OR (95% CI) P valuea
Adjusted ORb

OR (95% CI) P valuebn

Mean � SD
or median (IQR)
or n (%) n

Mean � SD
or median (IQR)
or n (%)

Age, y 154 30.4 � 3.4 50 30.1 � 4.0 .56 1.03 (0.94e1.11) .56 1.01 (0.93e1.10) .85

Duration of second
stage of labor
(every 15 min)

154 34 (20e52) 50 45 (32e61) .02c 1.01 (1.00e1.03) .03c 1.24 (1.01e1.52) .04c

Mediolateral
episiotomy

154 76 (49%) 50 27 (54%) .67 1.21 (0.64e2.28) .57 1.10 (0.56e2.16) .77

Occiput anterior
fetal head position

154 151 (98%) 50 46 (92%) .12 4.38 (0.95e20.27) .06 4.17 (0.88e19.90) .07

Birthweight
(every 500 g)

154 3372 � 422 50 3332 � 463 .62 1.00 (1.00e1.00) .58 0.82 (0.56e1.21) .32

ANOVA, analysis of variance; CI, confidence interval; IQR, interquartile range; n, number of patients; OR, odds ratio.

a Crude logistic regression model; b Multiple logistic regression analysis adjusted for age, duration of second stage of labor (the time period from the moment of active pushing onward until the
delivery of the baby), mediolateral episiotomy, occiput anterior fetal head position, and birthweight; c Significant P value.

Speksnijder et al. Levator injury and mediolateral episiotomy. Am J Obstet Gynecol 2019.
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No differences in urogynecological
complaints on the different validated
questionnaires were found between
women with and without mediolateral
episiotomy or between women with or
without levator avulsion and/or
ballooning (Table 6).
TABLE 5
Crude and adjusted estimations for lev

Characteristics

No levator ballooning Le

n

Mean � SD
or median (IQR)
or n (%) n

Age, y 161 30.5 � 4.1 43

Duration of second
stage of labor
(every 15 min)

161 37 (22e56) 43

Mediolateral
episiotomy

161 83 (52%) 43

Occiput anterior
fetal head position

161 159 (99%) 43

Birthweight
(every 500 g)

161 3372 � 461 43

ANOVA, analysis of variance; CI, confidence interval; IQR, interq

a Crude logistic regression model; b Multiple logistic regression
delivery of the baby), mediolateral episiotomy, occiput anterior
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Comment
A mediolateral episiotomy is neither a
risk factor nor a protective factor for
levator injury (levator avulsion, levator
ballooning, or combined injury). Our
results suggest that levator injury in
women is a result of a difficult vaginal
ator ballooning (>25 cm2)

vator ballooning

P value
of ANOVA

Nonadjusted ORa

Odds (95% CI)

Mean � SD
or median (IQR)
or n (%)

30.6 � 3.3 .47 1.04 (0.95e1.13

41 (20e55) .86 1.00 (0.99e1.01

20 (50%) .55 0.82 (0.42e1.60

38 (88%) .01c 10.5 (1.95e55.9)

3325 � 423 .59 1.00 (1.00e1.00

uartile range; n, number of patients; OR, odds ratio.

analysis adjusted for age, duration of second stage of labor (the time
fetal head position, and birthweight; c Significant P value.

J Obstet Gynecol 2019.
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delivery, in, for example, a longer second
stage or nonocciput anterior position.

The greatest stress on the levator ani
muscle occurs when the biggest
circumference of the head reaches the
level of the levator ani muscle. A possible
explanation for our finding therefore
P valuea
Adjusted ORb

Odds (95% CI) P valueb

) .43 1.02 (0.94e1.12) .56

) .94 1.00 (0.80e1.25) .98

) .56 0.86 (0.42e1.76) .68

.01c 10.19 (1.89e54.91) .007c

) .54 0.89 (0.59e1.32) .55

period from the moment of active pushing onward until the
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TABLE 6
Differences in urogynecological complaints on the different validated questionnaires between women with or without
episiotomy and between women with or without levator injury (levator avulsion, ballooning, or combined injury),
levator avulsion, and levator ballooning

Questionnaire

Mediolateral episiotomy Levator injury Levator avulsion Levator ballooning

Yes No Yes No Yes No Yes No

Urogenital Distress Inventory
scale-620

On a scale from 0 to 100,
the higher the score, the
higher the disability

29 (13e46) 33 (17e46) 33 (17e46) 29 (13e46) 33 (16e46) 29 (13e46) 33 (17e42) 29 (13e48)

Prolapse/Urinary Incontinence
Sexual Questionnaire-1218

Maximum: 48 (on a scale
from 0 to 48, the lower
the score, the higher
the disability)

38 (36e41) 38 (34e40) 39 (39e42) 38 (35e41) 39 (35e41) 38 (35e40) 40 (36e42) 38 (35e40)

Pelvic Floor Impact
Questionnaire-719

On a scale from 0 to 300,
the higher the score the
higher the disability

5 (0e21) 0 (0e14) 5 (0e19) 0 (0e14) 5 (0e14) 0 (0e19) 5 (0e19) 0 (0e14)

Fecal Incontinence
Severity Index21

On a scale from
0 to 61, the higher
the score, the higher
the disability

17 (3e27) 12 (0e27) 16 (16e28) 13 (13e27) 17 (5e27) 12 (0e27) 15 (0e30) 15 (2e27)

Numbers are median (interquartile range [IQR]).

There we no significant differences on the questionnaires with Mann-Whitney U test between the groups (P < .05).

Speksnijder et al. Levator injury and mediolateral episiotomy. Am J Obstet Gynecol 2019.
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might be that damage to the levator ani
muscle already occurs before placement
of a mediolateral episiotomy.

Previous studies reported conflicting
outcomes. Three studies suggested that
levator avulsions were more common
after mediolateral episiotomy.3,12,13

However, multivariable regression anal-
ysis revealed a weaker association of
mediolateral episiotomy on avulsion
rates. Their data revealed that prolonged
second stage of labor, forceps delivery,
and occipitoposterior position of the
fetal head were associated with a higher
incidence of levator avulsions.

Two previous studies found similar
outcomes as the present study. However,
Cassado et al11 showed a lower number
of patients with levator avulsions
(12.9%). Possibly their number of stud-
ied patients was too small. Our higher
proportion of women with levator
avulsion (24.5%), is comparable with the
study of Valsky et al,14 which also found
no effect of episiotomy on the levator
avulsion rates. Based on these previous
and the present study, it seems that there
is no association between levator avul-
sion and mediolateral episiotomy.
In our study group, we also analyzed

levator ballooning, considered to be
another sign of levator injury. We found
that women with levator avulsion have a
higher risk of levator ballooning,
although some women with ballooning
had no avulsion. A possible explanation
for why women with levator avulsion
have a higher risk of levator ballooning is
that they are 2 self-contained pelvic floor
injuries that are strongly associated with
each other. One recently published study
that also found no difference in hiatal
JANUARY 2019 Ame
area during maximal Valsalva in women
with and without mediolateral episi-
otomy.31 Our measured hiatal area dur-
ing maximal Valsalva was similar with
theirs.

In addition to levator injury, we
analyzed other urogynecological com-
plaints and potential adverse effects of
episiotomy. Mediolateral episiotomy did
not influence the frequency of urogyne-
cological symptoms. A potential adverse
effect was a higher amount of blood loss
at delivery, which is in line with the
findings of a previous study.32 We found
no differences in urogynecological
complaints between the women with
and without levator injury.

A possible explanation for this could
be that the mean time of analysis after
delivery was 13 months. As we know,
pelvic floor symptoms could exacerbate
rican Journal of Obstetrics & Gynecology 93.e7
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at an older age. Our urogynecological
complaints scores were comparable with
the score of asymptomatic Dutch
women in previously studied
groups.19e22

A key strength of our study is that the
3D/4D transperineal ultrasound was
performed on average 13 months after
birth. We avoided the risk of an over-
estimation of the levator avulsions
because in examining a patient soon af-
ter delivery, a hematoma could be
mistaken for a levator avulsion. A study
showed that hematomas can dissolve
between 6 months and a year after de-
livery.33,34 Another strength is that we
included urogynecological complaints
and pelvic floor injury other than levator
avulsion. No other study has addressed
these data. A third strength is that we
measured angle, length, and position of
the scar against the midline of the pos-
terior fourchette.

There were some limitations in our
study. The first limitation is selection
bias. Only 8% of invited women partic-
ipated in our study. The fact that our
incidence of levator avulsion is compa-
rable with that in previous studies in-
dicates a representative study group.
Also, the score on the different ques-
tionnaire represents a normal score,
suggesting a representative cohort.

The second limitation is that the
measurement of the fetal head circum-
ference is not a standard procedure in
our department. Therefore, we cannot
analyze the influence of head circum-
ference on levator avulsion or
ballooning, although Valsky et al14 have
shown that this might be an independent
risk factor.

The third limitation is that our
mediolateral episiotomy is not a real
mediolateral episiotomywhenwe look at
the angle and position of the scar against
the midline of the posterior fourchette.35

The origin of a lateral episiotomy is
usually 1e2 cm away from the posterior
fourchette and may therefore give less
relief of the stretch of the perineum at
the point of the posterior fourchette and
possibly also on the levator ani muscle.36

The fourth limitation is that our re-
sults can be generalized only to white
women after a first and normal vaginal
93.e8 American Journal of Obstetrics & Gynecolo
delivery without anal sphincter tear who
have undergone restrictive use of
mediolateral episiotomy on the left side.
The possibility remains that our

sample size was too small to find a sig-
nificant difference between women who
had a mediolateral episiotomy and
women who had not in terms of levator
injury or urogynecological complaints.
Indeed, a greater population size may
well be necessary to detect a possible
small protective effect of mediolateral
episiotomy in preventing levator avul-
sion or ballooning or urogynecological
complaints. Whether or not this is the
case, it should be considered if the
intervention is worthwhile, given the
potential adverse effects that result from
this procedure.
In terms of clinical relevance, we

conclude that to prevent levator injury
like levator avulsion or ballooning and
urogynecological complaints in the
future, further research should focus on
developing a good prediction model for
difficult vaginal deliveries that is appli-
cable in daily practice. n
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