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Abstract

Background Endometriosis is a chronic, estrogen-dependent, benign condition, affecting 10-15% of women

of reproductive age. It is associated with a prevalence of sexual dysfunction that is nearly twice as high as that seen
in women with other benign gynecological conditions. Our study aimed to assess the effect of surgical intervention
on sexual function, as measured by the FSFI (Female Sexual Function Index) score, in women with endometriosis
compared to those with other benign gynecological conditions, both before and after surgery.

Methods A comparative analysis was conducted at the Medical University of Vienna from 2015 to 2020. The study
included patients suspected of having endometriosis, fibroids, adnexal cysts, and/or infertility. Based on findings
during surgery, patients were categorized into two groups: those with endometriosis (n=64) and control patients
(n=38). All participants completed the FSFI questionnaire before surgery and again 8 to 18 weeks after the operation.

Results No significant differences were observed in the preoperative FSFI scores between the endometriosis patients
and the control group. Similarly, no significant differences were found between the two groups in postoperative
scores. However, in women diagnosed with endometriosis, surgical removal of endometriotic lesions significantly
increased their full-scale FSFI score, and resulted in a significant improvement in the areas “desire”and “satisfaction”
Improvements were noted in all other areas as well, though they were not statistically significant.

Conclusions Our research indicates that the surgical removal of endometriotic lesions can lead to an improvement
in sexual function, as measured by the FSFI, within 8 to 18 weeks post-surgery. This improvement was not observed
in the control group, which underwent surgery for other benign gynecological issues.
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Background

Endometriosis is a chronic, benign, estrogen-dependent
disease that affects 10-15% of women of reproductive
age, resulting in a number of about 176 million women
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pelvic pain, infertility, and/or an impairment of the wom-
en’s sexual function. These symptoms can have a negative
impact on the social, mental, and physical well-being of
affected women which can severely reduce their quality
of life [1, 3-5]. It has been described that in women suf-
fering from endometriosis, the prevalence of sexual dys-
function is almost double compared to women with other
benign gynecologic diseases (i.e., 61% vs. 35%) [6—8]. Fur-
thermore, endometriosis is one of the leading causes of
deep dyspareunia. The risk of suffering from dyspareunia
was described nine times higher in patients with endo-
metriosis than in women without endometriosis [9].
Particularly deep-infiltrating endometriosis (DIE) seems
to have a negative impact on sexual function including
desire, the ability to reach orgasm, the frequency of sex-
ual intercourse, and the global sexual satisfaction [10, 11].

In addition, hormonal medications such as combined
contraceptive pills, progesterone-only pills, GnRH (gon-
adotropin-releasing hormone) analogues or hormonal
intrauterine devices (IUDs) which are used as a first- and
second-line therapeutic options for endometriosis-asso-
ciated symptoms [12] can also affect female sexuality,
potentially limiting desire, sexual arousal, lubrication,
and/or the ability to reach an orgasm [13]. Furthermore,
possible side effects of these medications include anxiety
disorders and mood swings, which can consequently also
lead to an impairment of the patient’s sex life [14].

While some studies have shown that surgical exci-
sion of endometriotic lesions can result in a significant
improvement of dyspareunia [15, 16], most trials that
assessed the sexual function in women with endome-
triosis before and after surgery [17, 18] were limited by
their small sample size and retrospective design. To our
knowledge, there are no studies comparing pre- and
postoperative sexual function in patients with endome-
triosis compared to controls.

In this prospective study, we compared the impact of
surgical therapy on the sexual function measured by the
Female Sexual Function Index (FSFI) score, in women
suffering from endometriosis compared to controls. Fur-
thermore, we aimed to compare pre- and postoperative
sexual functions within each group.

Methods

Our study was conducted at the tertiary referral Endo-
metriosis Centre of the Medical University of Vienna,
certified by EuroEndoCert [19]. The study protocol
was approved by the local Ethics Committee (EC no.
1907/2019). All patients gave their written and verbal
informed consent at the time of inclusion. All patients
had undergone laparoscopic surgery at our depart-
ment between 2015 and 2020. Indications for surgery
included suspected endometriosis, fibroids, adnexal
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cysts, or infertility. In our collective, patients with
adnexal cysts had undergone cystectomy, patients with
fibroids had undergone myomectomy, and patients suf-
fering from infertility had undergone a diagnostic lapa-
roscopy and in cases of endometriosis findings, excision
of endometriotic lesions. These patients were otherwise
healthy women without internal or autoimmune dis-
eases. Depending on the intraoperative findings, patients
were either classified as endometriosis patients (r, num-
ber=64) or controls (n=38). Endometriosis was staged
intraoperatively, using the revised rASRM score (revised
American Society of Reproductive Medicine Score) [20,
21] as well as the ENZIAN classification [20-22]. None
of the patients included in this study suffered from intra-
and/or postoperative complications that might have
changed their postoperative course.

Exclusion criteria were defined as history of breast can-
cer in the past 10 years or other malignant diseases in the
past 5 years, a history of infectious diseases such as HIV,
hepatitis, tuberculosis, or systemic autoimmune diseases.
All patients included in our study had regular menstrual
cycles and had not taken any hormonal medication in the
3 months preceding study inclusion nor in the 5 months
following the surgical intervention.

Preoperatively, an exact patient history was taken
regarding demographic and clinical data, age, body mass
index (BMI), gravidity, parity, menarche as well as the
pain intensity of dysmenorrhea, dyspareunia, and dysu-
ria, measured using the visual analogue scale (VAS) and
the extent of the influence of dyspareunia on the patient’s
sex life. Patients’ sexual function was assessed using the
German-validated version of the FSFI questionnaire [23],
which was filled in preoperatively, as well as 8 to 18 weeks
postoperatively. This whole procedure took 25 min per
patient. Regarding postoperative advice, depending on
the extent of the surgical intervention, patients were
recommended to abstain from sexual intercourse for a
period of 2 up to 4 weeks after surgery.

While several validated questionnaires have been
developed to evaluate the quality of female sexuality [24—
27], the most commonly used is the Female Sexual Func-
tion Index (FSFI). This 19-item questionnaire records the
sexual function based on the subjective perception of
affected women [28]. It has already been in use for two
decades in women suffering from a wide range of dif-
ferent diseases and enables the comparison of different
groups [27]. Reliability and validity were confirmed by
Rosen et al. in 2000 [25].

The FSFI questionnaire is split into six domains: desire
(two items), arousal (four items), lubrication (four items),
orgasm (three items), satisfaction (three items), and pain
(three items). Each item in the questionnaire is scored
from O to 5. The sum of each domain is then multiplied
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by a factor that takes into account the amount of influ-
ence each domain potentially has on the overall score. A
total score of <26.55 seems to represent a higher risk of
sexual dysfunction [25].

Statistics and power analysis

Our data is reported via median and interquartile range
(numerical variables). Statistical tests were done with the
R software package (version 4.2.1) [29]. Data were plot-
ted with the ggplot2 package (version 3.3.6) [30]; power
analysis was performed with the package pwr (version
1.3-0) [31].

The difference in parameters between groups was
examined via Wilcoxon rank-sum tests, respectively via
Wilcoxon signed rank test with continuity correction in
the case of paired groups.

Since it is not possible to directly conduct a power
analysis for a non-parametric test, it is necessary to
employ Pitman asymptotic relative efficiency (ARE) to at
least estimate the effect sizes one is able to detect [32].
Since, at worst, the ARE of the Wilcoxon rank-sum test
was 0.864 [33] in comparison to the ¢-test, we performed
a power analysis for the two-sided unpaired ¢-test under
the assumptions of: sample sizes n1=33 (~38*0.864),
n2=55 (~64*0.864), significance level =0.05, power =0.8.
We calculated a detectable effect size of at least~0.62
which corresponds to effects of size medium to large [34].

For our comparisons of the paired groups, an analogue
approach revealed that we were able to observe effects
of sizes 0.38 respectively 0.72, which corresponds to
medium respectively large effects [34]. A p-value of <0.05
was considered as statistically significant.

Results

Our study collective comprised 102 premenopausal
women (n, number=102); 64 women had laparoscopi-
cally and histologically confirmed endometriosis. Endo-
metriosis was surgically excluded in 38 women who were
therefore included in our control group.

Patient characteristics are presented in Table 1.

There were no statistically significant differences
between the two groups in median age, BMI, gravidity,
parity, and menarche, nor in the pain categories “overall
pain score” and “dyspareunia” However, patients suffer-
ing from endometriosis had a significantly higher inten-
sity of “dysmenorrhea” than controls (p=0.0158). There
were no significant differences between FSFI full-scale
score of controls and patients with endometriosis in
preoperatively assessed total FSFI score and in the six
domains (Table 2).

In addition, no significant differences between the
groups were found 8 to 18 weeks postoperatively
(Table 3).
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Furthermore, we compared pre- and postoperative
sexual function within the groups. In women suffering
from endometriosis, surgical excision of endometriotic
lesions resulted in a significant improvement of the FSFI
full-scale score (23.8 vs. 27.9, p=0.0499) as well as of the
domains “desire” (3.0 vs. 3.6, p=0.0008), and “satisfac-
tion” (4.4 vs. 5.2, p=0.0024). Although an improvement
was found in all other domains, this showed no statistical
significance (Table 4).

Comparing pre- and postsurgical assessment, women
included in the control group showed a statistically sig-
nificant improvement in the domain “desire” (3.0 vs. 3.6,
p=0.0254). All other domains as well as the full-scale
score showed no statistically significant improvement
after surgery. Details are presented in Table 5.

The changes of the full-scale score between the groups
and between the two different time points within each
group are shown in Fig. 1.

Discussion

Endometriosis is often associated with dyspareunia,
which can strongly affect the patient’s overall sexual
function.

Pain in itself is a very complex phenomenon influenced
by a multitude of factors. The data regarding endometri-
osis-associated pain is therefore not consistent through-
out the literature. While our findings confirmed results
from some previous studies [35-37] regarding dysmen-
orrhea (VAS 8 in the endometriosis vs. VAS 6 in controls,
p=0.0158), one other study showed no difference in
intensity of menstrual pain between patients with endo-
metriosis and controls [28]. Regarding dyspareunia how-
ever, the systematic review of Shi et al. (2022) described
a significant difference in dyspareunia intensity [38],
whereas other previous papers [39, 40] and our current
study showed no difference between the groups.

These results are mirrored in our data regarding the
FSFI: while the domain “pain” was increased in endo-
metriosis patients compared to controls, the difference
between the two groups, in contrast to other studies [27,
28, 36, 41], showed no statistical significance.

When examining the effect of surgical therapy on dys-
pareunia, we found no significant improvement. Another
cause for dyspareunia has been found in the pelvic floor
muscles. Recently published data show the importance of
a pelvic floor examination in patients with dyspareunia
in order to evaluate myofascial components, which are
known to play a potentially important role in this type
of chronic pelvic pain [42]. This examination is however
lacking in our and other previously mentioned endome-
triosis studies [38].

Regarding the full-scale score of FSFI, we noticed
a lower preoperative score (median 23.8) in the
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Table 1 Patient characteristics
Patient characteristics All (n=102) Control group (n=38) Endometriosis group (n=64) p-value
General information®
Age (years) 34 (31—40) 35(31—41.5) 33(30.75—39.25) 0.2556
BMI (kg/mz) 22.54 (20.70—26.85) 21.96 (20.70—26.19) 22.60 (20.71—26.96) 0.9228
Gravidity 0.5 (0—2) 1(0—2) 0(0—1) 0.3486
Parity 0 (0—0) 0 (0—0) 0(0—1) 04614
Menarche 13(11—14) 13(11.25—14) 12(11—14) 0.9972
Smoking® 0.2348
No 82 33 49
Yes 20 5 15
In a relationship® 0.1186
No 22 5 17
Yes 80 33 47
Completed family planning® 0.2852
No 66 22 44
Yes 36 16 20
Desire to have children® 0.7904
No 64 23 41
Yes 38 15 23
Preoperative pain symptoms
Overall non-menstrual pain score 6.5 (3—9) 6 (3—9) 7 (3.75—9) 0.5860
Dysmenorrhea intensity (VAS) 8 (5—9) 6 (2—8) 8 (5—10) 0.0158
Dyspareunia intensity (VAS) 1(0—6) 0(0—5) 3(0—6) 0.1197
Influence on sex life (VAS) 0(0—6) 0(0—4) 0(0—7) 0.0877
Dysuria intensity (VAS) 0(0—0) 0(0—0) 0 (0—0) 0.3442
rASRM score (n)
| NA 13
I NA 14
1l NA 14
\Y NA 16
NA NA 7
ENZIAN score (n)
A1-3 NA 9
B1-3 NA 16
Cc1-3 NA 7
FA NA 11
FB NA 3
Fl NA 2
FO NA 5

Values are expressed in median and interquartile range. Categories are presented in absolute values

2 Wilcoxon rank-sum test with continuity correction

b Barnard’s unconditional test

endometriosis group compared to controls (median
27.7). Although this difference was not statistically sig-
nificant, patients suffering from endometriosis had a
higher potential to benefit from surgery, confirmed by a
statistically significant post-surgical increase of the full-
scale score in this group (from 23.8 to 27.9, p<0.05).

While many gynecological disorders seen in our patient
collectives can lead to a reduction in the FSFI score,
endometriosis patients seem to benefit more from sur-
gical therapy than our controls. The same can be said
for the domain “satisfaction” which improved in both
groups, yet significantly only in patients with endome-
triosis (p =0.0024).
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Table 2 Preoperative FSFI scores: controls vs. endometriosis
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Table 5 FSFI scores of controls: preoperative vs. postoperative

patients values
Variable Controls (1=38) Endometriosis (n=64) p-value Variable Preoperative Postoperative p-value
(n=38) (n=38)

Desire 3.0(24-36) 3.0(24-38) 0.4599

Arousal 39(25-50) 39(20-48) 06346  Desire 30(24-36) 36(30-47) 00254

Lubrication 5.1 (3.2-59) 44(33-57) 05742 Arousal 39(25-50) 45(1-53) 0.1990

Orgasm 48(2.1-59) 44(28-56) 08366 Lubrication 5.1 (3.25-6.0) 56 (3.7-6.0) 0.2271

Satisfaction 48 (34-6.0) 44(28-53) 03937  Orgasm 48(21-5.9) 48(3.3-6.0) 02635

Pain 48(2.5-60) 38(1.6-57) 02234 Satisfaction 48 (3.4-6.0) 5.2 (4.0-6.0) 0.2693

Full-scale score 277 (17.5-30.7) 238 (154-29.3) 03395 Pain 48(25-6.0) 56(28-6.0) 03359
Full-scale score  27.7 (17.5-30.7) 286 (22.0-314) 0.1944

Values are expressed in median (interquartile range)

Table 3 Postoperative FSFI scores: controls vs. endometriosis

patients

Variable Controls (1=38) Endometriosis (n=64) p-value
Desire 36(3.0-47) 36 (24-4.8) 0.5157
Arousal 45 (3.1-5.3) 45 (3.0-54) 0.9889
Lubrication 56 (3.7-6.0) 54 (3.5-6.0) 0.5860
Orgasm 4.8(3.3-6.0) 4.6 (24-5.6) 0.3810
Satisfaction 5.2 (4.0-6.0) 5.2 (4.0-6.0) 0.8374
Pain 5.6 (2.8-6.0) 5.2 (0.0-6.0) 0.5542
Full-scale score  28.6 (22.0-31.4) 27.9(18.0-32.4) 0.8059

Values are expressed in median (interquartile range)

Table 4 FSFI scores of patients with endometriosis: preoperative
vs. postoperative values

Variable Preoperative Postoperative p-value
(n=64) (n=64)
Desire 3.0(24-3.8) 3.6(24-4.8) 0.0008
Arousal 3.9(2.0-4.8) 45 (3.0-54) 0.0542
Lubrication 44 (3.3-5.7) 54 (3.5-6) 0.2641
Orgasm 44 (2.8-5.6) 4.6 (24-5.6) 0.7904
Satisfaction 44 (2.8-5.3) 5.2 (4.0-6.0) 0.0024
Pain 3.8(1.6-5.7) 5.2 (0.0-6.0) 0.2880
Full-scale score  23.8 (15.4-29.3) 279(18.0-324) 0.0499

Values are expressed in median (interquartile range), Wilcoxon signed rank test
with continuity correction. Significant p-values are set in italics

While no difference was found here between the two
groups, sexual desire was the only parameter that sig-
nificantly improved post surgically in both the endo-
metriosis and the control group. However, it has to be
underlined that sexual desire can be influenced by a mul-
titude of psychological factors (e.g., performance anxiety,
depression) [43], which leads us to question whether this
improvement might be due to a mere positive psycho-
logical reaction caused by the beneficial effects of surgery
in women affected by gynecological diseases, underlining

Values are expressed in median (interquartile range), Wilcoxon signed rank test
with continuity correction. Significant p-values are set in italics

the importance of further studies in this collective with a
longer follow-up period.

Strength and limitations

A strength of our study is the prospective cohort design
of well-characterized study groups [39, 44]. While lapa-
roscopy has been replaced as the gold-standard for the
diagnosis of DIE, adenomyosis, and endometriomas, it
allows the confirmation or exclusion of peritoneal lesions
[45] and a more precise classification of the disease. In all
endometriosis patients, the disease was intraoperatively
scored by a member of our certified Endometriosis Cen-
tre according to rASRM and ENZIAN [20-22] classifica-
tions and all visible endometriotic lesions were resected.
In contrast to other studies [28, 46], our collective com-
prised all endometriosis subtypes (peritoneal, ovarian,
DIE). While this allowed the analysis of the changes of
the FSFI in all endometriosis subtypes, representing
the whole entity of this disease, the lack of stratification
according to endometriosis subtype, in particular to the
occurrence of DIE lesions, can be seen as a limitation of
our study, as the results do therefore not reflect the pos-
sible influence of certain lesions on particular aspects of
sexual function, such as dyspareunia. Furthermore, all
patients who had used hormonal contraceptives within
3 months prior to the study [28, 41] were not included
in our study, hereby eliminating the potential bias of hor-
monal contraceptives regarding sexual function [14].

In addition, we have not found previous studies that
describe the effect of surgery on FSFI changes in patients
with endometriosis compared to controls.

We find a key factor of conducting endometriosis stud-
ies to be the selection of the control group [17, 18]. In
contrast to some other studies that simply chose asymp-
tomatic women, we strived to define a control group in
which the presence of endometriosis had been surgically
excluded. All our patients however suffered from benign
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Fig. 1 Changes of the FSFI full-scale score pre- and postoperatively, control patients vs. endometriosis patients

gynecological diseases that affected their pelvic organs
and potentially by extension their sexuality. Finding an
“ideal control group” is in our opinion a difficulty that
needs to be solved through further studies.

Another limitation of our study is the short time of fol-
low-up. Our follow-up time was eight to 18 weeks post-
operatively. In order to truly evaluate a long-term effect
of surgical excision of endometriotic lesions, further data
with a longer follow-up period should follow.

Conclusions

This study demonstrates that the surgical removal of
endometriotic lesions can lead to significant improve-
ments in sexual function, as measured by the FSFI within
8 to 18 weeks’ post-surgery. Unlike surgeries performed
for other benign gynecological conditions, the benefits
observed in women with endometriosis suggest that
impaired sexual function could become an increasingly
important factor in the decision-making process for sur-
gical intervention in these patients. This is particularly
relevant for those suffering from deep dyspareunia and
other forms of sexual dysfunction, which are prevalent in
endometriosis.

In a clinical context, these results underscore the
importance of addressing sexual health as a key compo-
nent of patient care in endometriosis management. By
highlighting the positive outcomes of surgical treatment
on sexual function, this research supports the consid-
eration of surgery not only for alleviating pain but also
for improving the overall quality of life for women with
endometriosis. This evidence may guide clinicians in
recommending surgery earlier in the treatment process
for patients experiencing significant sexual dysfunction,
thereby potentially altering the current therapeutic land-
scape. Future studies with larger sample sizes and longer
follow-up periods are necessary to further validate these
findings and solidify the role of surgical intervention in
the management of sexual dysfunction associated with
endometriosis.
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