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ABSTRACT:

Introduction: The effects of levator ani muscle (LAM) avulsion after instrumental delivery on the
sexual function of patients are currently unknown. Therefore, the objective of our study was to use
a validated questionnaire, namely, the Female Sexual Function Index (FSFI), to compare the
sexual function in patients with and without LAM avulsion after instrumental vaginal delivery.
Material and methods: This was a prospective observational study of 112 primiparous women
after instrumental (vacuum or forceps) vaginal delivery. The obstetric and general characteristics
of the population were studied. At 6 months postpartum, the contraceptive method used and the
occurrence of LAM avulsion (using 4D transperineal ultrasound) were determined, and the FSFI
was administered. Results: A total of 100 patients (62 without avulsion and 38 with avulsion)
completed the study. Thirty-eight (38%) were diagnosed with avulsion (42.1% after Kielland
forceps delivery, 57.9% after Malmstrom vacuum delivery; p=0.837). Women with LAM avulsion
had significantly lower scores for desire (2.9+1.2 vs 3.4+1.1; p=0.049), arousal (2.8+1.7 vs
3.6£1.4; p=0.014), lubrication (2.3+1.4 vs 3.0+1.2; p=0.011), orgasm (2.6+1.6 vs 3.3£1.2;
p=0.006) and satisfaction (3.1+1.8 vs 3.9£1.5; p=0.051) than did women without LAM avulsion.
The overall FSFI score was lower in patients with avulsion (16.7+8.9 vs 20.7+6.9, p=0.033).
These results were obtained after controlling for confounders (delivery mode, induced labor, birth
weight, perineal tears, avulsion degree, contraceptive method and group assignment for the parent
study) in the multivariate analysis (F=4.974, p=0.001). Conclusions: Patients with LAM avulsion
present a higher degree of sexual dysfunction than patients without avulsion at 6 months after

instrumental vaginal delivery.

Keyword
sexual dysfunction, forceps delivery, levator ani muscle, 3D transperineal ultrasound, vacuum

delivery
Abbreviations

LAM levator ani muscle

FSFI Female Sexual Function Index
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Key message
Patients with levator ani muscle avulsion present a higher degree of sexual dysfunction than

patients without avulsion at 6 months after instrumental vaginal delivery.
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INTRODUCTION

During childbirth, the sexual health of women is often neglected by health professionals in the
search for optimal obstetric outcomes!. Sexual dysfunction is a frequent problem after childbirth,
with a prevalence ranging from 41% to 83% at 2-3 months?? and up to 64% at 6 months
postpartum?. However, the association between vaginal delivery and sexual dysfunction is not
clear. Some studies have reported an association between vaginal delivery and sexual

dysfunction*”, but others have not found such an association3-!'!.

Avulsion of the LAM, defined as the discontinuity of hyperechogenic muscle fibers of the
puborectalis muscle at its pubic insertion'?, can occur during vaginal delivery. Instrumental
vaginal delivery is the factor that most influences the onset of avulsion. In fact, different rates of
LAM injury have been described according to the type of delivery; an odds ratio of 6.94 (4.93-
9.78) between forceps delivery and normal delivery was found, while an odds ratio of 4.57 (3.21-

6.51) between forceps delivery and vacuum delivery was identified!.

The importance of LAM avulsion lies in its association with an increase in the levator hiatus
area'4. Additionally, LAM avulsion leads to a reduction in the strength of the LAM!>1, The LAM
plays an important role in sexual function!”-!%. Previous studies have shown that pregnancy can
affect the function of the LAM!?, which can lead to dyspareunia?’; however, strengthening the
LAM can improve sexual function'’. Based on these premises, it is suggested that a reduction in
LAM strength due to avulsion affects the onset of sexual dysfunction after delivery. Therefore, the
objective of our study was to compare sexual function using a validated questionnaire, the FSFI, in

patients after instrumental delivery with and without LAM avulsion.

MATERIAL AND METHODS

A prospective observational study was conducted in 112 primiparous patients after instrumental

delivery between January 2017 and January 2019.
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The patients were recruited after instrumental delivery during their hospital stay. Consecutive
patients who met the inclusion criteria were invited to participate in the study until the necessary
number of patients was completed. The inclusion criteria were primiparous status, full-term
gestation, cephalic presentation, instrumental delivery with a Malmstrom vacuum extractor or
Kielland forceps, and previous provision of written informed consent. The exclusion criteria were
previous pelvic floor dysfunction (chronic pelvic pain, pelvic organ prolapse, urinary or fecal
incontinence), delivery completed by cesarean section after failed instrumentation and severe

maternal or fetal compromise.

All instrumentations were performed by qualified obstetricians with more than 5 years of
experience. The instrumentations (vacuum or forceps extractions) were performed during uterine
contraction and were combined with active maternal pushing, where 2-3 tractions were applied per
contraction without the combined use of the Kristeller maneuver. Episiotomy was performed in a
restrictive manner, and protection of the maternal perineum was performed in all cases at the time

of fetal head crowning.

The general parameters studied were maternal age; gestational age; labor induction; epidural
analgesia use; epidural duration; second labor stage duration; episiotomy and perineal tearing,

according to the Sultan classification?!; and fetal weight and head circumference.

The patients were evaluated 6 months after delivery, at which time they were asked about use of
the following contraceptive methods during the previous 6 months: copper-bearing intrauterine
device (CU-IUD), levonorgestrel-releasing intrauterine device (LNG-IUD), combined oral
contraceptive (COC), depot medroxyprogesterone acetate (DMPA), condom, withdrawal or none.

In addition, female sexual function was assessed using the FSFI?2.

The FSFI, a 19-item questionnaire, has been developed as a brief, multidimensional self-report
instrument for assessing the key dimensions of sexual function in women??2. A higher FSFI score
implies a higher degree of sexual dysfunction. Instructions on how to complete the FSFI were
provided, and the patients were given sufficient time to complete the questionnaire in a private
space at the hospital. The questionnaire was used to evaluate sexual function during the last 4

weeks. The FSFI consists of 19 multiple-choice questions grouped into 6 domains: desire,
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excitement, lubrication, orgasm, satisfaction and pain. Each domain is assigned a value, and the

sum of the scores of all domains defines the final score.

After being administered the FSFI questionnaire, patients underwent a four-dimensional (4D)
transperineal ultrasound; they did not know whether LAM avulsion had occurred when they
responded to the FSFI questionnaire. This ultrasound was performed by a single examiner
experienced in 4D pelvic floor ultrasound who was blinded to the obstetric data and the FSFI
questionnaire data. The ultrasound evaluation was performed with a Toshiba® 500 Aplio
ultrasound system (Toshiba Medical Systems Corp., Tokyo, Japan) using a 3D PVT-675 MV
abdominal probe with a sterile cover. Volume acquisition was performed transperineally from the
midsagittal plane, with the patient in the lithotomy position and with an empty bladder. During the
exploration, dynamic 4D volumes were acquired at rest, at maximum contraction and during the
Valsalva maneuver?. The hiatus was measured in the plane of minimal dimensions at the minimal
distance between the hyperechogenic posterior aspect of the symphysis pubis and the
hyperechogenic anterior border of the LAM just posterior to the anorectal muscle. The integrity of
the LAM was evaluated under maximum contraction in the multislice mode, as previously
described?*?>. Complete avulsion was diagnosed when the LAM insertion was abnormal in the 3
central sections. In unclear cases, a levator-urethra gap >2.5 cm was used to define an abnormal

insertion.

Associations between the questionnaire (FSFI) factor scores and the presence or absence of LAM
avulsion were investigated using standard linear modeling methods. Univariate analyses were
performed with significant associations subjected to a multivariate analysis, which adjusted for
potential confounders, including delivery mode, induced labor, birth weight, perineal tears,
avulsion degree, contraceptive method and group assignment for the parent study (with and
without LAM avulsion). Nonparametric univariate analysis methods, including Kruskal-Wallis
tests and Spearman’s correlation, were applied in cases where the normality of the data was
questionable (based on the Kolmogorov—Smirnov test and inspection of histograms). The
statistical analysis was performed using the IBM SPSS Statistics program version 24 (IBM,
Armonk, NY, USA). P values <0.05 were considered statistically significant.

To detect a difference between the FSFI scores of 5 maternity units between the patients with and
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without LAM avulsion, considering an 0=0.05 and a power 1-=0.80, 38 patients per study group
were required. With a rate of LAM avulsion of 40% in primiparous women!? and an expected rate
of lost cases of 10%, we initially needed to recruit 112 primiparous women with instrumented

delivery.
Ethical approval

The study (0153-N-17) was approved by the local ethics and research committees on January 31,
2017.

RESULTS

In total, 6325 pregnancies were reviewed, of which 2.3% (150 cases) were twins. Cesarean
sections accounted for 21.3% (1348) of the cases, while 14.2% (or 899 cases) were assisted births.
Preterm births before 37 weeks accounted for 7.1%, and births before 32 weeks accounted for
1.2%. Overall, 112 patients were recruited, and of these, 12 were lost to follow-up because they
did not attend the consultation 6 months after delivery. A total of 100 patients completed the
study, of whom 56 (56%) had deliveries with vacuum extraction and 44 (44%) had deliveries with
forceps extraction (figure 1). Thirty-eight (38%) patients were diagnosed with avulsion (42.1%
after Kielland forceps delivery, 57.9% after Malmstrom vacuum delivery (p=0.837)). The general
characteristics are listed in Table 1, which also shows the differences in maternal age between the
patients without and with LAM avulsion (29.7£5.2 vs. 32.0+5.6; p=0.039). All patients received

epidural anesthesia.

Table 2 shows the contraceptive method used most frequently during the 6 months after delivery.
All women were sexually active. The contraceptive method most commonly used by the
population was the copper intrauterine device (24/100; 24.0%); this was true for both patients
without avulsion (14/62; 22.6%) and patients with avulsion (10/28; 26.5%). No differences were

found between the groups according to the presence of avulsion.

The scores on the 6 FSFI domains for the overall population and for those with and without
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avulsion are shown in Table 3. Significantly lower scores for desire (2.9+1.2 vs 3.4£1.1; p=0.049),
arousal (2.8+1.7 vs 3.6x1.4; p=0.014), lubrication (2.3+1.4 vs 3.0+1.2; p=0.011), orgasm (2.6+1.6
vs 3.3+1.2; p=0.006) and satisfaction (3.1+1.8 vs 3.9£1.5; p=0.051) were found in women with
avulsion than in women without avulsion. The overall score was lower in patients with avulsion
(16.7£8.9 vs 20.7+6.9, p=0.034). The multivariate analysis controlled for confounders (delivery
mode, induced labor, birth weight, perineal tears, avulsion degree, contraceptive method and

group assignment for the parent study) (F=4.974, p=0.001).

DISCUSSION

Patients without avulsion scored higher on the FSFI than patients with avulsion (20.7£6.9 vs.
16.7+8.9, p=0.034). The domain with the greatest difference in score between the 2 groups was
orgasm (3.3£1.2 vs. 2.6%1.6; p=0.006), as patients with avulsion had a lower score than patients
without avulsion. In our study, all patients were sexually active, and after controlling for
confounders (delivery mode, induced labor, birth weight, perineal tears, avulsion degree,
contraceptive method and group assignment for the parent study), a multivariate analysis was
performed (F=4.974, p=0.001). This finding has previously been questioned by certain authors,
who reported that the effect of levator avulsion on more traditional dimensions of sexual function
(i.e., desire, arousal, orgasm, satisfaction) seems to be largely negligible?®. These differences may
be explained by the different cohorts recruited in each study, since in our study, only patients who
had instrumental delivery were recruited, of whom 38% presented avulsion compared with 14% in
a previous study?® We believe that the underlying mechanism that may explain our results may be
a weakening of the pelvic floor produced by the LAM avulsion'é, which may even influence

vaginal laxity, since it is associated with levator ani hyperdistensibility?’.

Nonetheless, other authors have indicated that what is most affected in the postpartum period,
although temporary, is sexual desire?®. However, some factors, such as the type of delivery, do not
influence sexual function?®3°, Actually, it is recommended that the decision to perform a cesarean
section not be based on fear of the risk of postpartum sexual dysfunction?!. Additionally, studies
have indicated that the presence of postpartum dysfunction does not differ according to whether
the assessment was performed at 6 months3? or one year3!-3 after delivery. For this reason, we

chose to conduct our evaluation at 6 months postpartum.
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It was previously believed that sexual function is not associated with differences in pelvic floor
muscle tone but rather with pelvic floor muscle strength34. In fact, studies have reported that the
hiatal area and diameter at rest are not related to sexual function®. However, LAM weakness has
been associated with changes in desire, arousal and orgasm?®>, and in menopausal women, a direct
relationship was observed between decreased LAM strength and sexual dysfunction’®. Delivery,
especially instrumental delivery, injures the pelvic floor musculature®’. Therefore, it is possible
that patients who have undergone instrumental delivery and have LAM injury have a higher rate

of sexual dysfunction than those without LAM injury, which we observed in our study.

Studies on postpartum sexual dysfunction are heterogeneous in terms of design, evaluation of the
results and time period3®. Nevertheless, it has been reported that patients with maternal morbidity
(mainly high-grade perineal tears) have dyspareunia more frequently and resume sexual activity
later than patients without such injuries3®, but these differences were not found at 12 months after
delivery33. However, patients with anal incontinence presented worse sexual function than
asymptomatic patients®. Therefore, it is advised that sexuality management be routinely included
in couples counseling after delivery*’. In our population, we did not observe differences in the
rates of high-grade perineal tears or in obstetric characteristics that could affect sexual activity

after delivery between patients with and without LAM avulsion.

The main strength of our study is that it is the first investigation designed to compare sexual
activity after instrumental delivery in terms of the presence or absence of LAM avulsion.
However, a limitation of this study is that it was performed at a single hospital. In addition, all
patients were Caucasian, and the number of instrumented births was limited. This limitation
should inspire future studies. Another limitation is that the clinical conditions after delivery, such
as urinary or fecal incontinence, pelvic organ prolapse, chronic pelvic pain or the psychological
state of the patient (associated with LAM avulsion), that could affect sexual activity were not
explored during the consultation*!. However, during the interview, none of the patients expressed

that they experienced any of these pathologies or that they used local estrogen or lubricants.

CONCLUSION
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Patients with LAM avulsion had a higher degree of sexual dysfunction than patients without

avulsion at 6 months after instrumental delivery.
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Legends

Table 1. Obstetric and general characteristics of the population without avulsion and avulsion.

Table 2. Contraceptive method used by the study population.

Table 3. Determine the Female Sexual Function Index (FSFI) score according to the existence or

not of levator ani muscle (LAM) avulsion.

Figure 1: Patient recruitment.
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Table 1. Obstetric and general characteristics of the population without avulsion and avulsion.

Mean (%) or %

All (n=100) Without avulsion With avulsion P 95% confidence
(n=62) (n=38) interval
Maternal age 30.6+£5.4 29.7%5.2 32.0£5.6 0.039 -4.5t0-0.12
Gestational age 39.8+1.2 39.9+1.1 39.5+1.3 0.135 Oto1l
Induced labor 26/100 ( 26%) 18/62 (29.0%) 8/38 (21.1%) 0.483 -9.3%to 25.1%
Epidural anesthesia 420.5+188.2 427.4+203.6 410.5+168.0 0.863 -100.0to 115.0
duration (min)
Second stage of labor 91.8+57.1 94.0+61.6 88.3+49.5 0.966 -20.0 to 20.0
duration (min)
Episiotomy 66/67 (98.5%) 42/43(97.7 %) 24/24(100 %) 1 -6,7% to 2.18%
Perineal tears 44/67( 65.7%) 29/43(67.4 %) 15/24(62.5%) 0.790 -19.0% to 28.8%
Grade | 9/61(14.8 %) 6/39(15.4 %) 3/22(13.6%) 0.695 -16.5% to 20.0%
Grade Il 44/61(72.1 %) 29/39(74.4 %) 15/22(68.2 %) -17.6% to 29.9%
Grade Il1 8/61(13.1 %) 4/39(10.3 %) 4/22(18.2 %) -26.6% to 10,8%
Grade IV 0/61(0 %) 0/39(0 %) 0/22(0 %)
Kielland's forceps 44/100( 44 %) 28/62(45.2 %) 16/38(42.1%) 0.837 -16.9% to23.1%
Malmstrém vacuum 56/100(56 %) 34/62(54.8 %) 22/38(57.9 %) -23.1% to 16.9%
extractor
Fetal head circumference 34.5+1.3 34.6+1.1 34.5+1.5 0.430 Oto1l
(cm)
Fetal weight at birth (g) 3334.3+325.0 3339.5+303.7 3325943614 0.841 -120.0to 147.1
Lactation 53/100(53.0 %) 32/62(51.6 %) 21/38(55.3%) 0.837 -23.8% to 16.4%




Table 2. Contraceptive method used by the study population.

Mean () or %

All (n=100) Without avulsion (n=62) With avulsion (n= 38) p 95% confidence
interval

CU-IUD 24/100(24.0 %) 14/62(22.6 %) 10/38(26.3 %) 0.930 -21.1% to 13.7%
LNG-1UD 7/100(7.0 %) 4/62(6.5 %) 3/38(7.9 %) -11.9% t0 9.1%
cocC 13/100(13.0%) 10/62(16.1 %) 3/38(7.9 %) -4.3% to 20.7%
DMPA 4/100(4.0 %) 2/62(3.2 %) 2/38(5.3 %) -10.5% to 6.2%
Condom 17/100(17.0 %) 10/62(16.1 %) 7/38(18.4 %) -17.6% to 13.0%
Withdrawal 15/100(15 %) 10/62(16.1 %) 5/38(13.2 %) -11.2% to 17.0%
None 20/100(20 %) 12/62(19.4 %) 8/38(21.1 %) -17.9% to 14.6%

CU-IUD, copper intrauterine device; LNG-IUD, levonorgestrel intrauterine device; COC, combined oral contraceptive; DMPA, depot

medroxyprogesterone acetate.



Table 3. Determine the Female Sexual Function Index (FSFI) score according to the existence or not of levator ani muscle (LAM) avulsion.

[tems Mean (*)
FSFI All (n=100) Without avulsion With avulsion P 95%
(n=62) (n=38) confidence
interval
Desire 3.2+1.2 3.4+1.1 2.9+1.2 0.049 3/38(7.9 %)
Arousal 3.3%£1.5 3.6£1.4 2.8+1.7 0.014 3/38(7.9 %)
Lubrication 2.8+1.3 3.0+1.2 2.3x1.4 0.011 0.001to 0.7
Orgasm 3.1+1.4 3.3%£1.2 2.6%1.6 0.006 0.001to 1
Satisfaction 3.6x1.7 3.9+15 3.1+1.8 0.051 Oto1l
Pain 3.3+1.8 3.4+1.6 2.9+2.0 0.541 -0.33to 1
Total 19.2+7.9 20.7+6.9 16.7+8.9 0.034 0.17 to 4.3

aThe effect of
the presence of LAM avulsion on mean domain scores for the sexual activity domain remained significant after controlling for confounders (delivery mode, induced labor,
birth weight, perineal tears, avulsion degree, contraceptive method, and group assignment for the parent study) on multivariate analysis (F=4.974, p=0.001)
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