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tudy Objective: We performed a long-term follow-up to quantify the impairment of sexual quality of life (SQL) and

health-related QL (HRQL) in sexually active women after laparoscopic excision of deep infiltrating endometriosis (DIE).

Design: Prospective case-control study.

Setting: Hospital Clinic of Barcelona.

Patients: A total of 193 patients (after dropout and exclusions) were divided into 2 groups: one hundred twenty-nine pre-

menopausal women with DIE (DIE group) and 64 healthy women who underwent tubal ligation (C group).

Interventions: All patients underwent laparoscopic surgery: laparoscopic endometriosis surgery in the DIE group and lapa-

roscopic tubal ligation in the C group. All women were followed for at least 36 months, and they completed the Medical

Outcomes Study 36-item short form questionnaire to assess their HRQL and 3 self-administered questionnaires that evaluate

different aspects of SQL: the generic Sexual Quality of Life−Female questionnaire, the Female Sexual Distress Scale to

evaluate “sexually related distress,” and the Brief Profile of Female Sexual Function to screen hypoactive sexual desire dis-

order. The patients with DIE as well as the controls completed the 4 questionnaires before surgery, and the patients with

DIE also completed the questionnaires at 6 and 36 months after surgery.

Measurements and Main Results: A comparison of the patients and controls before surgery showed a statistically signifi-

cant impairment in SQL and HRQL among the patients with DIE. A statistically significant improvement in SQL and

HRQL was observed in the DIE group 6 months after surgery, with scores being similar to those of the C group. An evalua-

tion 36 months after surgery showed that SQL and HRQL were better than presurgical SQL and HRQL in the DIE group,

with a slight reduction compared with the 6-month evaluation.

Conclusion: SQL and HRQL improved in patients with DIE undergoing complete laparoscopic endometriosis resection and

were comparable to those of healthy women at 6 months after surgery, showing a slight reduction at 36 months of follow-up.
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Sexual health is a critical aspect of health-related quality

of life (HRQL) and is also influenced by medical condi-

tions, especially when gynecologic disorders are involved

[1]. Endometriosis is one of the most common gynecologic

diseases during the reproductive years of women. The
etiopathogenesis of endometriosis is a multifactorial pro-

cess resulting in a heterogeneous disease. Genetic studies

have confirmed that endometriosis is genetic in nature, and

a growing body of evidence suggests that epigenetic pro-

cesses have a key role in the pathogenesis and pathophysi-

ology of endometriosis [2,3]. Many studies have reported

that endometriosis, and deep infiltrating endometriosis

(DIE) in particular, is associated with a significant reduc-

tion in HRQL [4−6]. Endometriosis should be considered a

global disease, especially taking into account the fact that

DIE presents the highest risk of sexual dysfunction [7−14].
It affects patients physically, psychologically, and sexually,

and given its prevalence, the development of targeted pre-

vention and early detection guidelines for associated
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diseases and dysfunctions could have a significant impact

on public health [5,6]. In recent years, some authors have

demonstrated that sexual QL (SQL) is negatively influenced

by endometriosis [15,16], especially by the symptoms of

dyspareunia and chronic pelvic pain presented by patients

with endometriosis [17]. In addition, although different hor-

monal or surgical treatments of endometriosis seem to have

a positive impact on SQL [15,17,18], few studies have been

carried out in patients with DIE, and most are short-term

ones [7−14]. Moreover, there are few studies on hypoactive

sexual desire disorder (HSDD) [19], with none on this dis-

order in patients with endometriosis. In contrast, there are

several methods to assess SQL, the most common being

validated questionnaires.

The aim of this study was to perform a long-term follow-

up to quantify the impairment of SQL and HRQL in sexu-

ally active women after laparoscopic excision of DIE.
Materials and Methods

Study Design and Patients

This prospective case-control study was designed to per-

form a long-term follow-up to evaluate SQL after laparo-

scopic surgery for DIE. Two groups of patients were

recruited: patients with DIE who underwent laparoscopic

endometriosis surgery (DIE group) and healthy women

undergoing laparoscopic tubal ligation (C group) from Jan-

uary 2014 to October 2016 at the gynecology department of

the Hospital Clinic, a tertiary referral center in Barcelona,

Spain, and they were followed for at least 36 months. All

the patients recruited were aged 18 years or older and pre-

menopausal. Only sexually active women having penile

−vaginal intercourse at least once during the month before

counseling were invited to participate. Patients and controls

were recruited during the same period. The study was

approved by the local ethical committee of Hospital Clinic

of Barcelona, according to prevailing regulations (registra-

tion number: HCB/2015/0478). Informed consent was

requested from all patients before inclusion in the study.

The DIE group consisted of patients with clinical and radio-

logic diagnosis of DIE who underwent surgery owing to

painful symptoms. In all these patients, a preoperative

workup was performed, including clinical examination and

transvaginal ultrasonography [20]. Magnetic resonance

imaging was also performed when indicated. During sur-

gery, DIE was confirmed, and the endometriosis findings

were always confirmed by histologic study. The C group

included healthy women who requested tubal sterilization

by laparoscopy, with no presurgical suspicion of endometri-

osis and without endometriosis or other clinically signifi-

cant findings during surgery.

The exclusion criteria included history of past or present

malignancy; endocrine, cardiovascular, or systemic dis-

eases; pregnancy or breastfeeding in the last 6 months; pre-

mature ovarian failure or menopausal status; uterine
disorders, including endometrial hyperplasia, polyps,

adenomyosis, and uterine leiomyomata; patients with pelvic

floor dysfunction, irritable bowel syndrome, vestibulitis, or

painful bladder syndrome; patients receiving the gonadotro-

pin-releasing−hormone analog in the past 6 months; and

patients with hysterectomy and/or bilateral adnexectomy.

The exclusion criterion for the C group was the finding of

any type of endometriosis by laparoscopy.

Before surgery, clinical and epidemiologic data were

collected from all the individuals participating in the study.

The patients were asked to quantify dysmenorrhea, dyspar-

eunia, dyschezia, dysuria, and chronic pelvic pain accord-

ing to a 0- to 10-point numeric rating scale, with “0”

indicating no pain and “10” indicating the worst possible

pain. There were no cutoff numbers for different types of

pain to be included in the study. The reporting of hematuria

or rectal bleeding was also registered.

Operative laparoscopy was performed in all patients by

insertion of a 12-mm umbilical trocar and 2 or 3 5-mm tro-

cars in the lower abdomen, as previously described [21].

An inspection of the pelvic organs and peritoneum was per-

formed, followed by the surgical procedure indicated in

each case. All tissue excised was sent for pathologic exami-

nation to confirm or exclude endometriosis. The patients

were definitively assigned to 1 of the 2 study groups (C or

DIE) after undergoing laparoscopy and histologic study.

All the laparoscopic interventions were performed by 1 of 3

experienced laparoscopic surgeons using the same tech-

nique and instruments. The surgical team and operating the-

ater staff have extensive experience with advanced

gynecologic laparoscopy and instrumentation. An expert

gynecologic pathologist performed all the histopathologic

analyses. Complete laparoscopic resection of endometriosis

lesions was achieved in all patients.
Methods: SQL and HRQL Questionnaires

To assess SQL, 3 validated questionnaires evaluating 3

different aspects of sexual functioning were administered:

the generic Sexual Quality of Life−Female, the Female

Sexual Distress Scale (FSDS), and the Brief Profile of

Female Sexual Function (B-PFSF). The Sexual Quality of

Life−Female was developed to explore the relationship

between female sexual dysfunction and QL. It consists of

18 items rated on a 6-point response scale: completely

agree, moderately agree, slightly agree, slightly disagree,

moderately disagree, and completely disagree. The

response categories are scored from 1 to 6 for a total score

range of 18 to 108. A higher score indicates better SQL

[22]. FSDS was developed to provide a standardized, quan-

titative measure of sexually related personal distress in

women using 12 items (regarding, for instance, guilt, frus-

tration, stress, inadequateness, and embarrassment over the

last 4 weeks), with a maximum score of 48 [21]. An FSDS

score ≥15 corresponds to clinically significant sexual dis-

tress. Finally, the B-PFSF questionnaire was developed and
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validated to provide good discrimination between women

who have HSDD and those who do not [23]. The question-

naire consists of 7 items, and each is scored on a 6-point

Likert scale, from “always” to “never.” A total score rang-

ing from 0 to 35 is obtained, with a cutoff point of 20 hav-

ing been found to be clinically relevant for categorizing

women as possibly having HSDD or not.

In addition, the general HRQL was evaluated using the

Medical Outcomes Study 36-item short form (SF-36) ques-

tionnaire translated into Spanish. We used the SF-36v2

Health Survey 2000 adapted by Vilagut et al in 2003 [24].

The questionnaire comprises 36 items and assesses 8 health

concepts: physical functioning, role limitations owing to

physical health issues, body pain, energy/fatigue, role limi-

tations owing to emotional problems, emotional well-being,

social functioning, and general health perception.

All patients completed the 4 self-administered question-

naires, which have been validated in Spanish, in a quiet

room before surgery and 6 and 36 months after surgery.

Two authors (M-A.M-Z. and J.L.C.) were available to clar-

ify any aspect of these questionnaires.
Sample Size and Statistical Analysis

The sample size was calculated on the basis of previous

studies on SQL in patients with endometriosis [25,26] and

was established as 60 patients so as to observe a difference

of 20% in SQL between the 2 groups. Because patients in

the DIE group were to be followed for 36 months, the size of

this group was doubled to minimize the impact of possible

loss to follow-up. During patient recruitment, the controls

comprised the next patient without endometriosis undergoing

surgery after including 2 patients with endometriosis.

Statistical analysis was performed using SPSS v.25.0 (IBM

Corp., Armonk, NY). Continuous variables were compared

using the independent or paired samples t test or analysis of

variance, as appropriate, and presented as mean § standard

deviation. Categorical variables were compared using the chi-

square test and presented as total count and relative percen-

tages. Statistical significance was defined as p <.05.
Results

Sample Description

A total of 200 patients were prospectively invited to par-

ticipate in the study. Fig. 1 shows the flow chart of patient

inclusion and dropouts in the study. One patient with DIE

did not give informed consent, and 6 patients in the C group

had peritoneal endometriosis and were excluded (Fig. 1).

Finally, 129 premenopausal women with DIE (DIE group)

and 64 healthy women who underwent tubal ligation (C

group) were evaluated. A few patients were lost to follow-

up (Fig. 1). The demographic and clinical data of the 2

groups are shown in Table 1.
In the DIE group, 65 patients had concomitant ovarian

endometriomas (OEs): 18 cases of right OEs, 32 cases of left

OEs, and 15 cases of bilateral OEs. The following DIE forms

were recorded: vesical (n = 37), ureteral (n = 31), retrouterine

(n = 72), fallopian tubes (n = 18), retrocervical (n = 61), ute-

rosacral ligaments (n = 89), sigmoid (n = 51), rectovaginal

septum (n = 15), other intestinal location (n = 13), and vagi-

nal (n = 11). All DIE implants were excised during surgery.

Superficial peritoneal endometriosis was recorded in 76% of

the patients in the DIE group. Twelve rectosigmoid bowel

resections were performed, and 2 patients required transient

prophylactic colostomies. One ureteral and 1 intestinal leak

requiring subsequent surgery were reported as complications

in the postsurgical follow-up.

As expected, the DIE group presented more pain symp-

toms and more infertility than the C group. Ninety-seven

(76.4%) patients in the DIE group and 31 (48.4%) in the C

group were under hormonal treatment (combined oral con-

traceptives or progesterone alone) (p <.001). Both groups

were comparable in terms of either having or not having a

stable relationship and educational status (Table 1).
QL and SQL

Table 2 shows the mean scores of the 8 domains of the

SF-36v2 Health Survey 2000 in healthy controls and

patients with DIE before surgery and in patients with DIE

at 6 and 36 months of follow-up. Fig. 2 shows the scores of

the 3 SQL questionnaires administered in both groups at

baseline before laparoscopic surgery and the results in the

DIE group at 6 and 36 months of follow-up. As expected,

comparison of the DIE group with the controls before sur-

gery showed a statistically significant impairment of SQL

among patients with DIE as assessed by the 3 SQL ques-

tionnaires as well as in HRQL. The DIE group showed a

statistically significant improvement in SQL and HRQL 6

months after surgery, achieving scores similar to those of

the C group with normalization of SQL and HRQL (Fig. 2

and Table 2). Evaluation at 36 months of follow-up in the

DIE group showed SQL and HRQL to be better than the

scores before surgery, but with a slight, albeit statistically

significant, reduction in these scores compared with those

of the C group.

In relation to the FSDS questionnaire, 65 women (50.4%)

in the DIE group showed clinically significant sexual distress

(FSDS score ≥15) compared with none in the C group (0%)

(p <.001) at baseline. However, at the 6-month follow-up,

the FSDS scores improved in all the women in the DIE

group. Likewise, before surgery, 109 (84.5%) patients in the

DIE group showed a B-PFSF score ≤20 compared with none

in the C group (0%) (p <.001), whereas at 6 and 36 months

after surgery, 15 (11.7%) and 28 (22.4%) patients with DIE,

respectively, presented a B-PFSF score ≤20.
Subanalysis did not reveal a significant effect of hor-

monal therapy on any of the main outcome variables (p

>.05).



Fig. 1

Flow chart showing the inclusion of patients and dropouts in this study. C group = women who underwent tubal ligation without surgical findings of any

form of endometriosis; DIE group = women with deep infiltrating endometriosis undergoing surgery for endometriosis.
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Discussion

According to the results of our study, SQL and HRQL

improved in patients with DIE undergoing complete laparo-

scopic endometriosis resection and were comparable to

those of healthy women at 6 months after surgery.
Nonetheless, there was a partial decline in this improve-

ment at 36 months of follow-up.

Sexual functioning is an important dimension that can

affect the physical and psychological health and HRQL of

women [1]. Female sexual functioning can be negatively

affected by a variety of factors and life stressors related to



Table 1

Demographic and clinical characteristics of the study and control

groups before surgery

Characteristics DIE group

(n = 129)

C group

(n = 64)

p value

Age (yrs)* 33.5 § 6.04 34.7 § 4.5 NS

BMI (kg/m2)* 23.1 § 4.3 22.91 § 3.9 NS

Educational statusy NS

Primary 27 (20.9) 11 (17.2)

Secondary 29 (22.5) 23 (35.9)

University 73 (56.6) 30 (46.9)

Without education 0 (0) 0 (0)

In a stable relationshipy NS

Yes 102 (79.1) 54 (84.4)

No 27 (20.9) 10 (15.6)

Live birthsy 40 (31.0) 64 (100) <.001
Sterilityy <.001

Yes 45 (34.9) 2 (3.1)

No 84 (65.1) 62 (96.8)

Type of pain (NRS score)*

Dysmenorrhea 8.9 § 3.9 0.4 § 1.2 <.001
Chronic pelvic pain 5.1 § 2.8 0.0 § 0.0 <.001
Dyspareunia 6.2 § 3.2 0.0 § 0.0 <.001
Dyschezia 5.2 § 2.5 0.0 § 0.0 <.001
Dysuria 2.1 § 2.0 0.0 § 0.0 <.001

BMI = body mass index; C group = control group; DIE group = women with

deep infiltrating endometriosis; NS = not significant; NRS = numeric rating

scale.

*Mean § standard deviation.
y Number (%).

1916 Journal of Minimally Invasive Gynecology. Vol 28, No 11, November 2021
medical illness [1,19]. Among these stressors, endometri-

osis is associated with a 9-fold increased risk of dyspareu-

nia in women with the disease compared with the general

female population [27]. Deep dyspareunia caused by endo-

metriosis has frequently been linked to specific types of
Table 2

The mean score of the 8 domains of the SF-36v2 Health Survey 2000 in healt

DIE at 6 and 36 months of follow-up

Characteristics C group(n = 64) DIE-BS group (n = 129)

General health 85.6 § 11.5 51.9 § 21.1

Physical functioning 99.7 § 28.9 80.6 § 20.7

Role limitations (physical) 99.8 § 28.9 42.8 § 25.7

Role limitations (emotional) 93.7 § 15.9 52.1 § 17.5

Social functioning 93.7 § 9.6 54.7 § 19.5

Bodily pain 87.5 § 14.4 36.6 § 19.8

Vitality 95.3 § 14.5 71.0 § 11.8

Mental health 81.8 § 19.8 54.07 § 16.7

C group = control group; DIE-BS group = patients with deep infiltrating endometriosis bef

triosis 6 months after endometriosis surgery; DIE-36m group = patients with deep infiltrat

Values are given in mean § standard deviation.
DIE lesions such as those infiltrating the uterosacral liga-

ments, the posterior vaginal fornix, and the anterior rectal

wall [7]. Dyspareunia is also associated with others forms

of sexual dysfunction such as HSDD, decreased lubrication,

and arousal and orgasm difficulties [4]. Furthermore, previ-

ous studies have highlighted that when DIE lesions are

associated with deep dyspareunia and/or chronic pelvic

pain, this has strong negative effects on several domains of

female sexual functioning such as desire, orgasm, satisfac-

tion with sex, and frequency of sexual intercourse [28].

Research investigating the association between endome-

triosis and global female sexual functioning has outlined an

even more complex clinical scenario, suggesting that dys-

pareunia is not the only sexual problem associated with the

disease. It has been estimated that approximately two-thirds

of the women with endometriosis suffer from some type of

sexual dysfunction such as pain at intercourse, low satisfac-

tion, lack of desire, low arousal, and orgasm difficulties

with negative impact on the women’s psychological health

and intimate relationships [15,17]. Because endometriosis

affects 10% of the women of reproductive age, it is possible

that during the most sexually active period of their life a

large proportion of young women present with sexual dys-

function caused by the disease, which may interfere with

both SQL and HRQL. For this reason, sexual dysfunction

associated with endometriosis represents a major clinical

problem as well as an important outcome of endometriosis

treatments, and the best treatment program should be pro-

vided by multidisciplinary teams composed of gynecolo-

gists, sexologists, and psychologists/psychotherapists

[15,17,29].

Given the multifaceted aspects of sexual health and

HRQL in patients with endometriosis, the question of

whether surgery might affect sexual function and HRQL is

highly pertinent. Extensive surgery for endometriosis is fea-

sible and effective, but it may be associated with significant

complication rates. Nevertheless, the rate of complications
hy controls and in patients with DIE before surgery and in patients with

DIE-6m group (n = 128) DIE-36m group (n = 125) p value

80.2 § 23.8 68.3 § 17.2 <.001
99.2 § 26.7 91.2 § 25.6 .001

99.4 § 26.7 78,6 § 16,3 .001

77.8 § 20.2 65.7 § 22.7 .006

87.5 § 209 73.1 § 17.0 .001

80.8 § 12.1 62.7 § 19.1 .001

85.2 § 15.2 78.1 § 16.3 .001

79.3 § 11.4 73.4 § 12.7 0.010

ore endometriosis surgery; DIE-6m group = patients with deep infiltrating endome-

ing endometriosis 36 months after endometriosis surgery; SF = Short Form.



Fig. 2

Bar charts showing scores of the 3 questionnaires administered before surgery in patients with deep infiltrating endometriosis and healthy patients

requesting tubal ligation and in patients with deep infiltrating endometriosis at 6 and 36 months of follow-up after surgery. (A) Bar chart showing scores

of the SQOL-F (a, b, c, d = p <.001). (B) Bar chart showing scores of the FSDS (a, b, c, d, e, f = p <.001). (C) Bar chart showing scores of the B-PFSF

(a, b, c, d = p <.001). B-PFSF = Brief Profile of Female Sexual Function; C group = control group; DIE-BS group = deep infiltrating endometriosis group

before surgery; DIE-6m group = patients with deep infiltrating endometriosis 6 months after surgery; DIE-36m group = patients with deep infiltrating

endometriosis 36 months after surgery; FSDS = Female Sexual Distress Scale; SQOL-F = Sexual Quality of Life−Female. Values are given in mean and

standard deviation.
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in our series was low and in concordance with other studies

[30]. The debate on the appropriate standard of care in sur-

gical treatment of intestinal DIE is ongoing. A patient-tai-

lored approach is required, and the least invasive radical

option should be chosen. A colorectal surgeon expert in

intestinal endometriosis should make the most proper deci-

sion regarding whether to perform a full-thickness excision,

shaving, or bowel resection [31]. Mesenteric vascular-spar-

ing surgery can be combined with pelvic nerve−sparing
surgery as an effective approach to improve intestinal

symptoms after radical surgery for DIE that requires seg-

mental intestinal resection [32]. Previous studies have eval-

uated the effect of conservative surgery of DIE on SQL

using different questionnaires and reported an improvement

of sexual function in the short-term follow-up (no longer

than 6−12 months in most studies) [8−14], which is

in keeping with our findings. We designed a prospective
case-control study to evaluate HRQL and SQL among

patients with DIE with a long-term follow-up after laparo-

scopic surgery. The inclusion and exclusion criteria were

designed to attempt to avoid bias. This means that we

wanted to ensure that patients with DIE only had endome-

triosis and that healthy controls did not have any other

gynecologic or nongynecologic illness. The characteristics

of our tertiary referral center with an endometriosis referral

unit, which provides all types of surgery for the general

population, allowed comparison of DIE patients with

checked healthy controls who underwent laparoscopy for

tubal ligation. In this sense, patients who requested tubal

ligation and were healthy were considered the best candi-

dates to be “healthy controls” or “patients without

endometriosis” after confirming the absence of endometri-

osis lesions by laparoscopy. Because we did not know the

impact of other types of endometriosis such as peritoneal
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endometriosis, we decided to exclude patients with any type

of endometriosis findings by laparoscopy from the control

group. Furthermore, although the questionnaires used have

published normal values, we evaluated a control group to

ensure that the healthy controls did not have endometriosis

or other pelvic disorders evaluated by laparoscopy and to

analyze patients within the same age range. Moreover,

although patients could be considered their own controls at

baseline, we found it useful to include patients without

endometriosis confirmed by laparoscopy to obtain objective

information about how different HRQL and QSL are in

patients with DIE and in healthy women without baseline

endometriosis. It also allowed the possibility of comparing

the improvement after surgery not only with the baseline

disease but also with healthy women, thereby demonstrat-

ing how important the improvement was in the follow-up.

The present study has several strengths. First, we per-

formed a prospective long-term follow-up of a minimum of

36 months, including patients with histologically confirmed

DIE and healthy controls who were confirmed as not having

endometriosis implants by laparoscopy. Previous studies in

the same research area had shorter follow-ups, usually <12
months, or included patients with different types of endo-

metriosis without evaluating the results according to the

type of endometriosis or had a lack of healthy controls in

which endometriosis implants were excluded. Second, we

used 3 different questionnaires to evaluate different areas of

SQL, and the results of all 3 were concordant. Moreover,

our study provides data about HSDD among patients with

DIE before and after surgery. Third, the study was designed

to specifically evaluate SQL and HRQL as the main mea-

sure and not as a secondary aim. Finally, all patients evalu-

ated in the study, including the healthy controls, underwent

surgery, and therefore all the patients were correctly classi-

fied, and healthy controls with any form of endometriosis

or other pathologic findings were excluded.

The current study also has some limitations. First,

healthy patients were evaluated only at baseline because

the study setting was a tertiary referral center. Second, the

tertiary hospital setting may mean that the included patients

with DIE may have had more severe disease than the gen-

eral endometriosis population. Finally, the DIE group

received hormonal treatment more frequently than the

healthy controls, reflecting daily clinical practice. Never-

theless, previous reports have shown that the use of oral

contraceptives has no negative impact on overall sexual

function in healthy patients [33]; moreover, hormonal treat-

ments have been reported to ameliorate sexual outcomes

among patients with endometriosis [15,17]. However, there

is limited evidence on the efficacy of hormonal therapy on

endometriosis-related sexual dysfunction.

To conclude, patients who underwent complete laparo-

scopic DIE resection showed improvements in SQL and

HRQL comparable to those in healthy women at 6 months

after surgery, with a slight reduction in these values at 36

months of follow-up.
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