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Abstract

Background Endometriosis-related infertility is a disease associated with significant morbidity and distress

to the couple and requires timely, multidisciplinary, and often high-cost care involving assisted reproductive technol-
ogies (ART). Many health care systems in the Middle East do not provide coverage for ART. This study aims to describe
the reproductive outcome in a form of a clinical pregnancy rate in women with endometriosis-related infertility

in a health care system that does not provide coverage for ART.

Results This is a retrospective observational cohort study on women who attended the gynecology clinic

in a tertiary center in Oman with the diagnosis of endometriosis from January 2011 to December 2019. Women

of reproductive age seeking pregnancy were included in the analysis. Out of total women with endometriosis,
(144/262) 55.0% were included in the analysis with a mean age of 31.10+5.73 years. The mean duration of follow-up
was 30.18 months and 43/144 (29.9%) of our patients had a follow-up >60 months. Based on surgical staging, 11.8%
had mild disease, 70.1% had moderate to severe disease and 18.1% were not operated. After a thorough assess-
ment, (30.2%) were advised to seek in vitro fertilization (IVF) as a primary treatment for infertility but 23.08% declined
the advice. Of the 144, 24.3% achieved a clinical pregnancy. (16/144), 11% conceived spontaneously. 11/144) 7.6%
conceived with ovulation induction xintrauterine insemination (Ol +1UIl) and the rest conceived with a self-sponsored
IVF. The overall clinical pregnancy rate was not statistically different between those who had surgery and those did
not have surgery (P value 0.474). The pregnancy rate based on the management plan were; surgery + IVF (7/25,
28.0%), surgery +Ol/IUI (10/47, 21.3%), surgery alone (9/33, 27.3%). The pregnancy rate was not statistically different
between the groups (P value 0.782).

In addition to endometriosis, a significant proportion (63/144, 43.8%) of these women have a coexisting gynecologic
morbidity including 2.1% non-endometrioma ovarian cyst, 13.9% myomas, 4.2% adenomyosis, 8.3% Mullerian anoma-
lies, 2.1% polycystic ovary syndrome, 6.3% pelvic inflammatory disease or tubo-ovarian abscess and 1.4% biopsy-
proven endometritis.

Conclusion The reproductive outcome of patients with endometriosis in this study population was generally poorer
than what is reported in the literature with an overall pregnancy rate of 24.3% and a spontaneous pregnancy rate

of 11%. Several causes can be noted for such an outcome, including advanced disease stage, coexisting gynecologic
morbidities, and poor access to advance fertility management.
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Background

Endometriosis is a chronic disease characterized by
the presence of endometrial glands and stroma out-
side the uterine cavity [1, 2]. It is classified into three
histological phenotypes; superficial or peritoneal,
ovarian endometrioma, and deep infiltrating endo-
metriosis [3]. Its reported prevalence vary between 5
and 15% depending on the studied population and the
method of diagnosis [1, 2, 4-7]. The literature on the
prevalence of endometriosis was summarized in a sys-
tematic review describing the overall prevalence to be
18% [8]. Women with endometriosis may be asymp-
tomatic or may have symptoms of pain or infertility.
The pain syndromes are of the variable spectrum of
dysmenorrhea, dyspareunia, dyschezia, dysuria, and
or chronic pelvic pain [9, 10]. The reported prevalence
of endometriosis in women with chronic pelvic pain is
23% and with infertility is 31% [8]. In Middle Eastern
women, the prevalence of endometriosis with subfer-
tility is 24% and in women undergoing laparoscopy for
any indication is 12.9% [6, 11].

As recognized globally, fertility is a very important
determinant of health. WHO defines infertility as a
“disease characterized by the failure to establish a clini-
cal pregnancy after 12 months of regular, unprotected
sexual intercourse” It is a disease that generates dis-
ability [12, 13]. It is also a social stigma that often has
a negative impact on women socially, mentally, and
physically [13, 14]. In the Middle East countries, infer-
tility is a significant social stigma and endometriosis-
related infertility can be an excuse for a man to divorce
a woman or for polygamy [13].

The presence of infertility in women with endome-
triosis is estimated to be 35 to 50%. In our population,
45.4% of women with endometriosis presented with
infertility [15].

The chronicity of endometriosis and its recurrent
nature requires a lifelong cost-effective approach for
preserving reproductive capacity for women [16-19].
Managing endometriosis-related infertility is a chal-
lenge to the patients, the health care systems, and the
scientific community. As evidence accumulated over
time, there has been a noticeable shift in the recom-
mendations for the management of women with endo-
metriosis from surgery being the gold standard for
diagnosis and management to become selective and
prioritized if medical management failed [19]. ART
is becoming the best option for the management of

endometriosis-related infertility in cases of severe dis-
ease, deep infiltrating endometriosis, and low endome-
triosis fertility index [19].

These guidelines and practice trends are difficult to
implement in an area like the Middle East which includes
countries with different social and cultural contexts and
health care systems. In these countries, the prevalence
of endometriosis and endometriosis-related infertility
are underestimated [2]. In addition to the cultural beliefs
and social stigma, in many of these countries; infertility
treatment is not prioritized as an important health issue,
is not available in the public-funded health care services,
and is not covered by health insurance; hence, access to
ART for endometriosis patients is too limited.

The purpose of this study is to present real-world data
on the reproductive outcome of women with endome-
triosis-related infertility in a Middle Eastern health care
system that does not provide funding for ART in endo-
metriosis-related fertility.

Methods

The sample

This is a retrospective observational cohort study on
women who attended the gynecologic outpatient depart-
ment at Sultan Qaboos University Hospital (SQUH) with
endometriosis as a diagnosis over 9 years period from
Jan 2011 to December 2019. This is a subgroup of our
overall sample of endometriosis patients in the hospital
described in Al Shukri et al. [15, 19]. SQUH is a tertiary
referral center for primary and secondary health care
institutions. The electronic medical record system of the
hospital (TrackCare ®) mandates the treating gynecolo-
gist to enter the diagnosis for the international classifica-
tion of Disease Version 10 (ICD-10). Hence, these women
were identified by searching the system for the diagnosis
of endometriosis as a keyword. The ethical approval for
the study was granted by the Medical Research and Eth-
ics Committee of the College of Medicine and Health
Sciences at Sultan Qaboos University, Oman. Women
with endometriosis and infertility were evaluated for
endometriosis-related factors and assessed for surgical
or medical management. The couple seeking fertility is
further evaluated for ovarian reserve, uterine, tubal, and
male factors. Those who were considered candidates for
ovulation induction with or without intrauterine insemi-
nation were referred to the infertility team for assessment
and further management. Those judged to be candidates
for higher-level fertility management options like IVEF/
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ICSI were advised to seek help in private health institu-
tions that provide ART services and they were provided
with the required documentation and reports to facilitate
their care. Usually, those couples will seek the fertility
center of their choice and at their own cost inside or out-
side the country. Women with poor ovarian reserve and
candidates for surgical management are advised to seek
fertility help by having ovulation induction and embryo
freezing prior to the surgical management. Most of
those women return for care after ART with or without
pregnancy.

Data analysis

The data was collected and analyzed using Statistical
Package for Social Sciences IBM- SPSS software, ver-
sion 23. The sample demographics were presented with
descriptive statistics. For continuous variables, mean and
standard deviation were used to present the data. Lev-
ene’s test is used for continuous variables to test the dif-
ference in the mean when there is a significant difference
in the size of the groups and they do not have a normal
distribution.

For categorical variables, frequencies and percentages
were reported. The chi-square test was used to test signif-
icance for categorical variables and a P value <0.05 was
chosen for statistical significance.

Results

Out of the total number of women with endometriosis,
(144/262) 55.0% were interested in pregnancy. For this
analysis, we are including those in the reproductive age
group as defined by the World Health Organization (15—
45 years of age) with primary or secondary infertility and
actively seeking infertility treatment. Figure 1 outlines the
study population. For those who met these inclusion cri-
teria, the youngest was 17 years of age and the eldest was
45 years with a mean age of 31.10+5.73 years. Twenty-
six entered our care, not in a relationship but interested
in preserving fertility, and 11 of them got married and
became actively seeking fertility treatment during follow-
up so they were included in the primary infertility group
to become 98 women. Of the 144 women, 68% had pri-
mary infertility, and 21.5% had secondary infertility. Of
the 55.6% who attempted treatment, 22.5% got pregnant
and about 44% of women though interested in pregnancy,
they did not pursue treatment with us.

For these women, the mean age at first presenta-
tion to the clinic was 32.12+7.25 years and a range of
15-45 years. There were 98 women in the primary infer-
tility group with a mean age of 29.9+5.28 years and a
range of 17-45. In the secondary infertility group, there
were 31 women, the mean age 33.32+5.6, and the age
range of 22—43. The mean duration of follow-up for these
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women was 30.18 months with a range of 0-92 months.
Two women had a single visit to the clinic with no fol-
low-up as they came for a second opinion. The follow-
up duration was 6 months or less in 19.4%) of women
and 29.9% of women had a follow-up duration of more
than 5 years (>60 months). Table 1 is showing the preg-
nancy rate in relation to the type of management patients
received. The overall clinical pregnancy rate in these
women was 34/144 (24.3%). Spontaneous conception
occurred in 16 women, 11 got pregnant with OI+IUI,
and seven conceived with IVF in a private health institu-
tion in the country or abroad.

After a thorough assessment, 39/129 (30.2%) were
advised to seek IVF as a treatment for infertility. How-
ever, 11/39 (28%) declined that advice and opted to have
OI+1UI which was carried out for a maximum of five
attempts. None of these women achieved a pregnancy.
The remaining 28 women did seek IVF services and 7/28
(25%) of them achieved a pregnancy.

Patients with primary infertility were more likely to
undergo fertility treatment 64/96, (65.3%) compared to a
patient with secondary infertility 15/30, (48.4%) with a p
value of 0.009.

Figure 2 shows the proportion of women who has
surgery per stage of disease. When it came to surgical
intervention for those interested in pregnancy, 80.6%
(116/144) had a fertility-preserving surgical intervention
for endometriosis in the past. This surgical intervention
was either at our center or before the presentation to our
center. Twenty-eight women (19.4) did not have a surgi-
cal intervention for endometriosis. We have been selec-
tive in surgical intervention in our center and those who
did not have surgery were they had their initial diagnosis
of endometriosis at our center and continued to follow
with us.

Table 2 shows the pregnancy rate per revised American
Society Of Reproductive Medicine (rASRM) stage. The
was no statistical difference between the different stages
in pregnancy rate with a p value of 0.154. There was no
difference in the mean age for those who were operated
31.01 years (+5.18), and not 31.14 operated (+7.72) for
endometriosis. Also, the difference in the pregnancy
rate between those who had surgery (26/116, 22.4%) and
those who did not have surgery (8/28, 28.6%) was not sig-
nificant with a p value of 0.474.

The pregnancy rate in the group of surgery and IVF
was 7/25 (28.0%) in the group who had surgery and OI/
IUI was 10/47 (21.3%) and in those who had surgery
alone was 9/33 (27.3%). There is no significant difference
between the groups with a p value of 0.782.

A significant proportion (63/144) 43.8% of those inter-
ested in pregnancy had another gynecologic morbidity as
detailed in Table 3.
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248 women with pelvic
endometriosis

84 unmarried

43 married, not
interested pregnancy

2 divorced

19 got married and
—T— seeking pregnancy
during the study period|

14

4 interested in
pregnancy

64 women

No fertility treatment Attempted fertility

80 women

treatment

48 lost follow up or ||
stopped persuing
pregnancy

18 women had
pregnancy

16 women had
spontanous
pregnancies

Fig. 1 Study sample

Table 1 Reproductive outcome in relation to type of fertility

treatment
Attempted fertility treatment Total
No treatment  “Ol+IUl  PIVF
Pregnancy after attending 48 40 21 109
our clinic 16 1 7 34
Total 64 51 28 144

2 Ovulation induction *intra-uterine insemination

b In vitro fertilization

Discussion

In women with pelvic endometriosis aged 15-45 years,
the pregnancy rate was 24.3% overall, spontaneous
conception rate was 11.0%, 32.2% pregnancy was with
OI+1IUI, and 25.0% pregnancy with ART. Our patients’

pregnancy rate is low compared to other endometriosis
populations reported in the literature, overall, and in the
subgroups of the type of management they received. The
spontaneous pregnancy rate following surgery alone was
reported to be 37.4% by Coccia and 40% by Vidal et al.
[20, 21]. It is 27.3% of our study population. It is also
reported that the rate of spontaneous pregnancy was sig-
nificantly higher in the first 6 months following the surgi-
cal intervention compared to the later intervals [16, 22].
Our lower rate is can be explained by several reasons.
The majority of our patients were having severe disease,
with 71.6% rASRM stage III/IV. Many of the patient pop-
ulation in the study had surgical intervention outside our
center and from our knowledge of the local and regional
medical environment, we believe that the surgical inter-
vention the patients had was of variable quality. They
underwent surgery either in Oman or abroad and with
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m Clinical Pregnancy

H No Pregnancy

Stage IV No Surgery

Surgical Staging of endometriosis

Fig. 2 Reproductive outcome based on surgical staging

Table 2 Endometriosis stage and reproductive outcome

Stage of Pregnancy No. of patients % of total sample
endometriosis  after SQUH
treatment
No Yes No
Stage 1 3 2 5 3.5%
Stagelll 6 6 12 83%
Stage lll 29 7 36 25.0%
Stage IV 53 12 65 45.1%
No surgery 10 7 26 18.1%
Total 110 34 144 100%

Table 3 Coexisting gynecologic conditions

variable levels of surgical expertise in moderate to severe
endometriosis. Also, some women were advised ART,
advice that they have declined.

Laparoscopic surgical intervention for endometriosis
has been recommended as the gold standard for the man-
agement of endometriosis [17]. The proposed benefits
are removal of visible disease lesions decreases disease
burden and so the related inflammatory mediator [23].
It restores the pelvic anatomy which results in improved
endometriosis-related pain symptoms, and may improve
sexual function and frequency of sexual relations [21].
Restoration of pelvic anatomy plays a role in tubal factor

Co-existing gynecologic condition Pregnancy after treatment at SQUH Total no % of 144 women
No Yes

None 60 21 81 56.3%
Other ovarian cyst 1 2 3 2.1%
Fibroids 18 2 20 13.9%
Adenomyosis 5 1 6 4.2%
°PID/TOA 9 1 9 6.3%
°RPL 2 1 3 2.1%
Mullerian anomalies 8 4 12 8.3%
‘PCOS 1 2 3 2.1%
Biopsy proven endometritis 2 0 2 1.4%
9FSH>20 4 0 4 2.8%
Endometrial hyperplasia 1 0 1 0.9%

2 PID/TOA pelvic inflammatory disease/tubo-ovarian abscess

b RPL recurrent pregnancy loss
€ PCOS polycystic ovary syndrome
d FSH follicle-stimulating hormone
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related to endometriosis [17, 24]. In 2020, a Cochrane
review of randomized controlled trials for the treatment
of endometriosis-related pain and infertility showed
moderate quality evidence that laparoscopic interven-
tion increases the chance of spontaneous pregnancy
[21]. For patients planned for ART, surgical intervention
prevented the risk of cyst rupture, allows transvaginal
assessment of ovarian follicles, and decreases the diffi-
culty of ovum pick-up. It is also reported that pathologi-
cal examination of the removed endometriomas shows
malignancy at a rate of 0.7% [25].

For those who had surgical intervention followed by
OI+IUI the pregnancy rate was 21.3% in our group of
patients. A study from the Cleveland clinic reported a
pregnancy rate of 10% for severe disease (rASRM III/
IV) with OI+1UI [23]. The role of OI+IUI in the man-
agement of endometriosis-related infertility did not have
a significant focus in the literature compared to other
treatment modalities. Also, studies had contradicting
results. Some studies showed that OI+IUI increased
the live birth rate significantly [26, 27]. For women with
moderate to severe endometriosis following a surgi-
cal intervention and having at least one patent tube,
the reported pregnancy rate is 40% [28]. However, the
aforementioned study from the Cleveland clinic, com-
pared the fertility outcome for 2 subsets of patients, the
mild disease (rASRM I/II) and the more severe disease
(rASRM III/IV). The spontaneous pregnancy rate in
stage 1/II was 45% and 42% with OI+IUI, and in stage
II/IV was 20% for spontaneous pregnancy rate and 10%
for OI+IUI [23]. In both subsets of disease severity,
OI+1UI did not improve the pregnancy rates compared
to the chance of spontaneous pregnancy. The most widely
quoted guidelines for the management of endometriosis-
related infertility; European Society of Human Repro-
duction and Embryology (ESHRE) in their most recent
update (ESHRE 2022) is endorsing the use of OI+IUI
for mild disease compared to expectant management as
it improves the chances of a pregnancy [19]. However,
they do acknowledge that its role in severe disease with
patent tubes is controversial, and they leave that to the
discretion of the treating team and the couple for it to be
considered [19].

In our study, the combined approach laparoscopy-IVF
resulted in a pregnancy rate of 28.0%. It is reported that the
integrated laparoscopy-IVF treatment approach achieved
a pregnancy rate of 56.1% [20, 21]. Currently, IVF is con-
sidered the most effective treatment for endometriosis-
related infertility [18, 24]. There are two major issues with
this treatment approach. The first is the availability and
affordability of IVF in a country. Unlike in many Euro-
pean countries; in many health care systems including
our system, at the time of writing this article, ART is not
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provided in any government health care institution, nor is
sponsored by the government for any indication except for
pre-implantation genetic diagnosis (IVE-PDG) for proven
genetic disease. It is also not covered by any health insur-
ance company. This places a significant financial burden on
the couple and many cannot afford it [29-31]. This results
in delays in seeking timely and appropriate treatment
resulting in decreasing chances of pregnancy even if they
pursue IVF later. This also might explain the couple resort-
ing to desperate measures of attempting OI+IUI when it
is not the best choice. The other issue with IVF is that our
community like any other; has its own set of traditional
beliefs around childlessness and treatment of infertility[14,
32]. Like in many cultures, there is difficulty accepting the
diagnosis of infertility, there is a lack of awareness resulting
in the assumption that IVF babies are unnatural, seeking
IVEF is a social stigma and there is difficulty accepting it as a
first-line treatment without spending a long time trying for
spontaneous pregnancy or trying other less invasive meas-
ures like TUI [13, 14]. There is also the IVF-associated emo-
tional strain, cultural myths, social stigma, and moral, and
ethical dilemmas associated with it that might make the
couple avoid it or drop out from treatment [14, 33, 34]. Sec-
ondary infertility usually is in older women, who have diffi-
culty accepting the fact that they need help to get pregnant
because they have conceived spontaneously previously.

As described in Table 2, 43.8% of our study population
of women with endometriosis seeking fertility had a co-
existing gynecologic condition that has also an impact
on the reproductive outcome. These conditions are also
common among women in general. Endometriosis,
adenomyosis, uterine myomas, PCOS, premature ovar-
ian insufficiency, endometritis, Mullerian anomalies and
endometrial hyperplasia are all associated with compro-
mised fertility potential. Endometriosis, adenomyosis,
uterine myomas, PCOS, and endometrial hyperplasia
are characterized as estrogen-dependent conditions that
affect the reproductive tract of women in the reproduc-
tive age group [35]. Endometriosis, adenomyosis, and
uterine myomas may present in the same woman [36].
They were also likely to share environmental, genetic,
dietary, and inflammatory factors that play a role in their
development [36]. Although there is no hypo- or hyper-
secretion of estrogen in these disorders, hypersensitivity
of estrogen receptors with genetic predisposition is pro-
posed to play a significant role and they respond similarly
upon treatment with GnRH agonist [36—38].

The risk of endometriosis was significantly increased
in women with uterine leiomyoma to about 3-folds
[39]. The literature describes that myomas are present
in 12 to 20% of women with endometriosis. Twenty
percent of women undergoing surgery for uterine myo-
mas are found to have a concomitant endometriosis
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[40]. Women with endometriosis being evaluated by
ultrasound found that 3.1% had uterine myomas, 21.2%
had adenomyosis and 14.6% had the 3 conditions of
endometriosis, adenomyosis, and uterine myomas [41].
The coexistence of endometriosis and uterine myoma
has significant surgical and reproductive implications.

Adenomyosis is considered to be a closer relative of
endometriosis in that they both share the pathology of
the existence of endometrial glands and stroma outside
the endometrial cavity [42]. They do frequently co-exist
especially deep infiltrating endometriosis and adenomy-
osis of the outer myometrium in more than 50%women
[43-47]. We do strongly believe that adenomyosis is
underdiagnosed in our group of endometriosis patients
which reflects the clinical ignorance of the disease and
the lack of agreed criteria for diagnosis [48].

In our group of endometriosis patients, 8.1% of them
had associated Mullerian anomalies. The strong associa-
tion between endometriosis and Mullerian anomalies is
well established in gynecologic history as it is the bases
for retrograde menstruation theory for the development
of endometriosis [36, 49].

There is an element of inflamed endometrium seen in
endometriosis, adenomyosis and chronic endometritis.
This inflammation affects endometrial receptivity result-
ing in infertility or recurrent pregnancy loss [50, 51].
Literature also shows an association between endome-
triosis and chronic endometritis where in about 52.9% of
women with endometriosis, there is histological evidence
of chronic endometritis [52]. The cause of endometritis
in endometriosis is not fully understood and it might be
independent pathology [52]. However, some speculated
that some humoral and cellular factors produced by the
endometriosis can be transmitted to the endometrial cav-
ity through the fallopian tubes resulting in an inflamed
environment [50, 52].

There was 6.8% of our endometriosis patients had con-
comitant PID/TOA. Lin K et al. in a study from Taiwan
demonstrated that tubo-ovarian infection is a signifi-
cant comorbidity in patients with endometriosis with an
adjusted hazards ratio of 2.86 compared to patients with-
out endometriosis [53]. Studies also suggested that tubo-
ovarian abscesses occur not only more often, but also
more severe in patients with endometriosis compared to
those without endometriosis [51]. Plausible mechanisms
are that endometriosis is associated with changes in the
immunological environment resulting in impaired abil-
ity to clear infection, the blood content of the endome-
trioma is an ideal culture medium for bacterial growth,
and endometriosis is associated with an increased risk of
bacterial contamination increasing the risk of PID [53].

Endometriosis and PCOS co-existed in 2.1% of our
study population. The association between these 2
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common disorders has been described for a long time
[54]. Endometriosis is present in 11.8—16.5% of women
with PCOS [54, 55]. Women with PCOS have 2.86 times
the risk of endometriosis compared to women without
PCOS. Mostly, these cases are diagnosed by laparoscopy
and both are recognized causes of infertility [56].

The strengths of this study are that it provides real-
world pooled reproductive outcome data of patients
with endometriosis in a setting with limited access to
IVE. The management and outcomes in this study are
not optimized for research but reflect a clinical set-up.
It also provides important information over a significant
follow-up period. This information is much needed for
the physicians involved in the care of women with endo-
metriosis and health policy makers taking into consid-
eration the presence of other gynecologic morbidities
with endometriosis. However, the fact that it is a retro-
spective study is a significant limitation. Although the
total sample size is adequate, the number of patients
for subgroup analysis of treatment methods or gyneco-
logic comorbidities is small and not sufficient to draw
confirmatory conclusions. The results are also biased
towards gloomier results than what is reported in the
literature reflecting the fact that these are more severe
cases, failed management of symptoms in another insti-
tution, and many had multiple surgical interventions.

In conclusion, the reproductive outcome of patients
with endometriosis in this study is generally poorer than
what is reported in the literature with an overall preg-
nancy rate of 24.3% and a spontaneous pregnancy rate of
11.2%. Several causes can be noted for such an outcome,
most of these patients have severe disease, and do not
have a timely access to advanced fertility treatment. Also,
a significant number of these women with endometrio-
sis (43.8%) have co-existing gynecologic morbidity that is
likely to play a role in impairing fertility.
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