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Abstract

Background: Endometriosis is a chronic inflammatory condition with varied presentation, which ultimately leads to
chronic pelvic pain and infertility. It is a psychological and economic burden to the women and their families.

Main body of abstract: The literature search was performed on the following databases: MEDLINE, Google Scholar,
Scopus, EMBASE, Global health, the COCHRANE library, and Web of Science. We searched the entirety of those data-
bases for studies published until July 2020 and in English language. The literature search was conducted using the
combination of the Medical Subject heading (MeSH) and any relevant keywords for “endometriosis related infertility
and management”in different orders. The modalities of treatment of infertility in these patients are heterogene-

ous and inconclusive among the infertility experts. In this article, we tried to review the literature and look for the
evidences for management of infertility caused by endometriosis. In stage /Il endometriosis, laparoscopic ablation
leads to improvement in LBR. In stage Ill/IV, operative laparoscopy better than expectant management, to increase
spontaneous pregnancy rates. Repeat surgery in stage lll/IV rarely increases fecundability as it will decrease the ovar-
ian reserve, and IVF will be better in these patients. The beneficial impact of GnRH agonist down-regulation in ART

is undisputed. Dienogest is an upcoming and new alternative to GnRH agonist, with a better side effect profile. IVF
+ ICSI'may be beneficial as compared to IVF alone. Younger patients planned for surgery due to pain or any other
reason should be given the option of fertility preservation.

Short conclusion: In women with endometriosis-related infertility, clinician should individualize management, with
patient-centred, multi-modal, and interdisciplinary integrated approach.

Keywords: Endometriosis, Endometriotic cystectomy, Medical management, Infertility, IVF

Background

Endometriosis is a state of chronic inflammation in the
pelvis and is characterized by endometrial-type tis-
sue outside of the uterus. Although exact prevalence of
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endometriosis is unknown, it roughly affects 2 to 10%
of the female population, but 30 to 45% of females with
infertility [1]. This condition leads to two main prob-
lems—pain, infertility, or both. Endometriosis also has
significant impact on the quality of life of the patients and
negative influence on the sexual function and interper-
sonal relationships. This article will deal with endometri-
osis-related infertility in detail.
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Main text

The literature search was performed on the following
databases: MEDLINE, Google Scholar, Scopus, EMBASE,
Global health, the COCHRANE library, and Web of Sci-
ence. We searched the entirety of those databases for
studies published until July 2020 and in English language.
The literature search was conducted using the combina-
tion of the following Medical Subject heading (MeSH)
and any relevant keywords in different orders: “endo-
metriosis’, “endometrioma’; “endometriotic cystectomy’,
“diagnosis’;, “grading’, “management’, “surgical manage-
ment’, “medical management’, “fertility preservation’

” ” «

“mechanism’, “infertility’;, “pathophysiology’, “ASRM clas-
sification’, “Endometriosis fertility index (EFI)’, “ovulation
induction’, “intrauterine insemination (IUI)”, “Controlled
ovarian hyperstimulation (COH)’, “Assisted reproduction
Techniques (ART)’, “In vitro fertilization (IVF)’, “clinical
pregnancy rate’, “Dienogest’, “GnRH agonist’, “live birth’,
“pregnancy outcome’, “minimal-mild endometriosis’,
“severe endometriosis’;, and “decreased ovarian reserve”.
The reference lists of the included studies were also
checked to look for studies that were not found in the
electronic literature search. A total of 2208 articles were
found pertaining to endometriosis. Original articles and
some review articles, published in recent 5 years, were
given priority. All the articles were accessible in full text.
In this review, individual data sources were not sought
for, and a descriptive analysis was done. The data were

summarized in a form of descriptive review.

Diagnosis of endometriosis

The main symptoms of endometriosis are chronic pel-
vic pain, dysmenorrhoea, dyspareunia, infertility, and
cyclical bowel or urinary complaints. It is often missed
at young age because of the non-specific complaints,
causing a long diagnostic delay [2]. The imaging modal-
ity of choice is transvaginal sonography (TVS) which can
detect both ovarian endometrioma, rectal endometriosis,
and associated adenomyosis [3]. In case of doubt in the
diagnosis of ovarian endometrioma on TVS, magnetic
resonance imaging (MRI) can be used, but its diagnostic
accuracy is limited for peritoneal endometriosis [4, 5].
Further, evaluation for the involvement of other organs
should be done if history and examination suggest deep
infiltrating endometriosis (DIE). MRI or CT abdomen
may help in evaluation when there is clinical suspicion
of other organs being affected like ureter, bladder, and/or
bowel [6]. More specific investigations like CT urogram
or transrectal sonography may be required for mapping
the endometriosis prior to surgery to see involvement
of ureter or bladder and bowel respectively [7, 8]. There
have been extensive studies on biomarkers (including
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CA125) for endometriosis; none has been validated for
diagnosis of endometriosis [5].

The use of diagnostic laparoscopy and histopathologi-
cal confirmation of endometrial glands and stromal tis-
sue is gold standard for the diagnosis of endometriosis,
but since the advancement of imaging, laparoscopy only
to diagnose endometriosis may not be required. Quality
of laparoscopy depends on surgical skills, expertise, and
experience. Retroperitoneal and localized vaginal endo-
metriosis can be easily missed. A negative laparoscopy
reliably excludes the diagnosis of endometriosis, but pos-
itive laparoscopy is less informative and of limited value
when used in isolation without histology [9, 10]. Negative
histology also does not exclude endometriosis [5] due to
the possibility of inadequate or squeezed samples, which
may have been taken from wrong location.

Grading of endometriosis

In 1996, ASRM proposed a revised classification of endo-
metriosis and is currently the most widely used grading
system for severity of endometriosis, but it has many
limitations [11]. It does not correlate with the severity of
symptoms, does not predict the treatment outcome, and
poorly correlates with the pregnancy outcomes. Endo-
metriosis fertility index (EFI) was developed by Adamson
and Pasta [12], to address this problem. This system helps
in predicting the treatment outcomes in infertile patients
with laparoscopically proven endometriosis attempting
standard non-IVF conception.

Vesali et al. conducted a meta-analysis to evaluate
the accuracy of EFI for predicting non-ART pregnan-
cies. There was a significant difference between all cat-
egories, especially EFI 0-2 had a cumulative non-ART
pregnancy rate at 36 months of 10%, which increased
to approximately 70% for EFI of 9-10 (P < 0.001). They
concluded that EFI was a useful index in predicting the
non-ART pregnancy rate [13]. Though developed for
calculating the non-IVF pregnancy rate, prediction stud-
ies have shown that EFI is better at predicting the IVF
outcomes as well [14]. This system does not account for
uterine abnormality like presence of adenomyosis along
with endometriosis, which is very common in infertile
patients. Uterine pathology should be included in the
system and for predicting pregnancy rate. Further, it does
not help in prediction of post-surgery endometriosis-
associated pain [12]. Moreover, EFI can be calculated
for only those patients who underwent surgery. It is rec-
ommended that all women with endometriosis have the
r-ASRM classification, and patients with infertility should
have EFI [15]. This classification and scoring system helps
in counselling and prognosticating the patients about the
treatment options and the outcomes expected.
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Mechanism of infertility in endometriosis

The factors responsible for sub-fertility in endometrio-
sis have been attributed to distorted pelvic anatomy and
molecular alteration leading to excess production of
prostaglandins, oestrogen, growth factors, reactive oxy-
gen species, cytokines, etc. [16]. There is a debate on
how minimal or mild endometriosis can lead to infertil-
ity without distorting the pelvic anatomy. Various studies
have shown that the molecular alterations in endome-
triosis lead to ovarian, tubal, or endometrial dysfunc-
tion, which leads to infertility [17—19]. The progesterone
resistance and hyperestrogenic state lead to chronic
inflammation making the endometrium non-receptive
for normal embryo implantation and has been suggested
as a significant contributor to infertility [20]. In women
with endometriosis, inflammatory markers present in
peritoneal fluid hamper oocyte competence; impair
sperm motility, function, and oocyte-sperm interaction;
and can cause sperm DNA fragmentation and abnormal
acrosome reaction [21]. Xu et al. found that even in mini-
mal to mild endometriosis, oocyte quality is impaired
because the mitochondrial structure and function are
hampered [22]. Immunological dysfunction is seen in
infertile women with endometriosis [23]. Adenomyosis
is associated with endometriosis in 90% of cases [24].
Surgeries performed for endometriosis lead to decreased
ovarian reserve and pelvic adhesions contributing to
infertility. In endometriosis, the granulosa cells are resist-
ant to luteinizing hormone (LH) to some extent; there
is hypothalamic-pituitary-ovarian axis dysfunction with
abnormal LH production [25], which affects ovulation.
Hyperprolactinemia may be associated with endome-
triosis and its progression, with a significant association
between the severity of endometriosis and prolactin lev-
els [26]. So, distorted tubo-ovarian relationship, impaired
folliculogenesis, hormonal dysfunction, disturbed local
milieu, fertilization failure, and impaired endometrial
receptivity are causes of endometriosis-related infertility.

Medical management of infertility
The treatment of endometriosis-related infertility must
be individualized. Medical, surgical, and ART treatment
alone or combinations can be used in these patients.
Medical management, which includes various hor-
monal treatments, deals with ovulation suppression
and, therefore, does not have much role for infertility
treatment. This is useful for only pain relief in infertile
women. Cochrane review by Hughes et al. concluded that
there is no role for suppressing ovulation in women with
endometriosis who plan to conceive [27]. Neither pre-
operative nor postoperative hormonal therapy increases
the chances of spontaneous conception [27, 28]. The
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Cochrane review which included three RCTs, a total of
165 patients, showed the benefit of GnRH agonist pre
IVE. The authors concluded that odds of clinical preg-
nancy in endometriosis patients increased by fourfold
when GnRH agonists were given for 3—6 months before
IVF or ICSI [29]. GnRH agonists should be given for 3—-6
months prior to IVF as per ESHRE recommendations to
increase the clinical pregnancy rates [5].

In recent years, numerous studies have been done to
find out the role of dienogest in treating endometriosis-
related infertility. Dienogest has an effect on multiple
receptors like the oestrogen, androgen, glucocorticoid,
and mineralocorticoid and little impact on the metabolic
parameters, and is having a significant impact on endo-
metriotic lesions locally [30]. A systematic review by
Grandi et al. in 2016 analysed studies on dienogest ther-
apy and its effects on the inflammatory reaction of endo-
metriotic tissue [31]. Dienogest is anti-inflammatory and
causes modulation of the pro-inflammatory cytokine and
chemokine production, which is mediated via PR in pro-
gesterone receptor-expressing epithelial cells.

Muller et al. conducted study on 144 women planned
for IVF after their endometriotic cystectomy and
recruited the patients prospectively [32]. They divided
patients into three groups: those receiving dienogest,
GnRH agonist, and those without hormonal therapy
within 6 months before IVFE. They concluded that pre-IVF
hormonal treatment is required in patients with endo-
metriosis, and dienogest will probably be a better pre-
treatment option as compared to GnRH agonist. Tamura
et al. conducted a study on subjects with stage III or IV
endometriosis, recruited 68 women in two groups: dien-
ogest (n = 33) and control group (n = 35) [33]. Dienogest
was given for 3 months prior to the ART cycle followed
by GnRH agonist long protocol for ovarian stimulation.
They concluded that administering Dienogest just before
IVF did not increase IVF success rates. Therefore, more
extensive studies are required to see whether dienogest
therapy before IVF can help improve the clinical out-
come of patients.

Surgical management

The decision for surgery in endometriosis-associated
infertility depends on age, previous ovarian surgery,
ovarian reserve, duration of infertility, grade of endome-
triosis, tubal status, cost of treatment, expected outcome
of the procedure, and priorities of the patient. The recon-
struction of the normal pelvic anatomy to achieve an
excellent tubo-ovarian relationship and remove all mac-
roscopically visible disease is the main aim of the surgery.
Minimally invasive surgery is preferred over laparotomy
for obvious reasons [34].
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Leonardi et al. conducted a meta-analysis to determine
if operative laparoscopy is an effective treatment in grade
I-IV endometriosis compared with other therapies [10].
They found 1990 studies that were included in the anal-
ysis. When operative laparoscopy was compared with
diagnostic, it was found that operative did not improve
the clinical pregnancy rate (CPR) (p = 0.06).

Surgery for minimal to mild endometriosis

There are two ways of removing peritoneal endometriotic
lesions, first is by excision or ablation; both have compa-
rable cumulative pregnancy rates. Ablative techniques
involve bipolar coagulation and laser methods like CO2
or argon laser. ESHRE recommends CO2 laser vapori-
zation is better than monopolar electrocoagulation [5].
Cochrane review by Duffy et al. has reported higher live
birth or ongoing pregnancy rates and reduced overall
pain scale after laparoscopic surgery for mild-moderate
endometriosis [35]. ESHRE concluded that the ongoing
pregnancy rates are increased in infertile women with
AFS/ASRM stage I/II endometriosis after laparoscopy.
Excision or ablation of endometriotic lesions on laparos-
copy is better than diagnostic laparoscopy alone. Surgi-
cal removal of peritoneal endometriosis may prevent the
progression of the disease further [36].

Surgery for moderate to severe endometriosis

Moderate to severe endometriosis (r-ASRM III-1V) dis-
torts normal pelvic anatomy; surgery restores this dis-
torted pelvic anatomy and the tubo-ovarian relationship
hampered because of the pelvic adhesions. This form of
endometriosis may involve rectovaginal or colorectal and
can be deep infiltrating endometriosis [37].

Maheux-Lacroix et al. conducted retrospective
study on women with stage III-IV endometriosis who
attempted pregnancy after laparoscopic resection; 63%
had live birth following surgery, 64% without ART. EFI
was significantly correlated with live-births (P < 0.001).
EFI of 0-2 vs. 9-10, cumulative non-ART LBR at 5 years
was 0%VS 91%, which was statistically significant. The
chance of having live birth steadily increased from 38 to
71% among the same EFI strata in women who attempted
ART (P =0.1) [38].

A significant problem after any pelvic surgery is post-
operative adhesion formation. Oxidized regenerated cel-
lulose during operative laparoscopy for endometriosis
has been proved useful for prevention of adhesion forma-
tion [5]. After laparoscopic surgery, suspending the ovary
temporarily will help reduce post-operative ovarian adhe-
sions in cases with severe pelvic endometriosis. A recent
meta-analysis concluded that there is a reduced chance
and severity of adhesion formation in patients with stage
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III-1V endometriosis if the ovaries are temporarily sus-
pended post laparoscopic resection [39].

Ovarian endometrioma

Clinical data has suggested that ovarian endometrioma
damages surrounding healthy ovarian tissue. The patho-
physiology of which may be the presence of proteolytic
enzyme, inflammatory mediators, reactive oxygen spe-
cies, and iron in concentrations many times higher than
those present in serum or other types of cysts; all of these
lead to cell damage. The decision to operate on ovar-
ian endometrioma depends on the patient’s age, ovarian
reserve, and prior surgery on the ovary [37]. Depending
on surgical skill, patient profile, and resources available
ovarian endometrioma can be managed by either lapa-
rotomy or laparoscopy, with excision of endometrioma
capsule or drainage and ablation (electrocautery, CO2
laser, or plasma energy) of cyst wall [5]. Recent pro-
spective study concluded that there was no difference
in post-operative pregnancy rates after either ablation
using plasma energy or cystectomy of the ovarian endo-
metrioma [40]. Both techniques can compromise ovarian
reserve, excision by removal, and coagulation by thermal
damage of normal ovarian tissue. In infertility patients,
accepting the increased chance of recurrence due to
incomplete treatment of ovarian lesions is better than
severe reduction of ovarian reserve following complete
resection of endometriomas. A less damaging approach
in terms of ovarian reserve for large endometrioma is a
three-step approach. This includes laparoscopic drain-
age of endometrioma, followed by the use of GnRH for
3 months to reduce cyst diameter, and then laparoscopic
CO2 laser vaporization of the cyst [41].

Surgery before Assisted Reproductive Technology (ART)

It was discussed in the previous section; spontaneous
pregnancy rates can improve with surgery for endome-
triosis. There have not been prospective, randomized
studies on the effects of surgery for endometriosis on
ART outcomes. A retrospective study on women with
minimal-mild endometriosis had shown that surgery
before IVF resulted in significantly higher implantation,
pregnancy, and live birth rate (LBR) [42]. Bianchi et al.,
in their study in women with DIE, found that extensive
laparoscopic excision of endometriotic lesions before
ART improves pregnancy rate, but LBR did not differ
[43]. Another study found that surgery in patients with
DIE did not improve IVF outcomes [44]. A retrospec-
tive study done on 115 patients has shown that spon-
taneous conception rate and IVF outcome improves
after laparoscopic excision of DIE in moderate to severe
endometriosis [45]. Retrospective analysis of 110 colo-
rectal endometriosis patients showed that cumulative
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LBR at the first ART cycle after surgery as compared
to the first-line ART was 33% vs. 13.0% [46]. There has
been no evidence to support endometrioma removal
before IVF as it does not enhance the outcome; instead,
it can lead to decreased ovarian reserve and increase the
dose of gonadotropins for stimulation in ART. Cochrane
review showed no difference in clinical pregnancy rate
with either surgery or expectant management before
ART [47]. Liang et al. conducted a prospective study
where women with endometriosis-associated infertility
were recruited; 13 had surgery to remove the endome-
trioma before IVE, and 28 did not undergo surgery [48].
The chemokines, growth factors, inflammatory media-
tors, implantation rate, and CPR were similar between
the surgery and non-surgery groups. Ovarian reserve
in terms of AMH levels was lower in the surgery group.
Magnien et al. conducted a retrospective cohort study
in which IVF outcomes were evaluated for patients with
and without previous surgery for Endometriosis. Past
history of surgery for endometriosis (p = 0.001) was an
independent risk factor for lower pregnancy rates [49].
But, in cases where normal ovarian tissue is not acces-
sible for oocyte retrieval, cystectomy may be considered
[5]. In diminished ovarian reserve patients, preoperative
embryo cryopreservation followed by laparoscopic sur-
gery (“surgery-assisted-IVF combination/Hybrid ther-
apy”) can be done [50]. Table 1 summarizes surgery vs
ART in endometriosis.

Medically assisted reproduction

Medically assisted reproduction (MAR) includes ovula-
tion induction, controlled ovarian stimulation (COS),
ovulation triggering, ART procedures, and intrauterine
(IUI), intracervical, and intravaginal insemination as per
World Health Organization (WHO) Revised Glossary on
ART Terminology. Young women with minimal to mild
disease and short duration of infertility can be managed

Table 1 Surgery vs ART in endometriosis [37]

Factor In favour of surgery  In favour of ART
- Age Young Old

- Associated infertility fac- No Yes

tors (tubal or male factor) [5]

- Infertility duration Short Long

« Ovarian reserve Satisfactory Decreased

« Patients choice Patient choice Patient choice

« Pelvic pain intensity Severe Mild
« Ovarian endometrioma No Yes
especially bilateral

« Previous surgery No Yes
« Associated adenomyosis No Yes
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expectantly for 6-9 months [51] If the above treatments
fail or in patients with long standing infertility, dimin-
ished ovarian reserve, or in cases with compromised
tubal function or male factor infertility, IVF should be
considered [52].

Controlled ovarian stimulation (COS) and intrauterine
insemination (1UI)

COS and IUI is a cost-effective and first-line treatment
for many types of infertility, but its utility is not entirely
clear in endometriosis. A retrospective analysis of COS
and IUI demonstrated a per cycle fecundity rate of 6%,
11.8%, and 15.3% for endometriosis, malefactor, and
unexplained infertility, respectively [53]. A meta-analy-
sis has shown that endometriosis decreases the odds of
pregnancy by half [54]. Kereszturi et al. compared preg-
nancy rate after COS+IUI on 238 patients of all stages
of endometriosis and concluded that surgery followed by
COH+I1UI is more effective than surgery alone [55]. So,
COS with IUI can be considered as a first-line strategy
for infertile women with early-stage endometriosis. Aro-
matase inhibitors (AI) and clomiphene citrate both can
be used for COS in women who underwent surgery for
minimal to mild endometriosis. In a study, a small group
of surgically diagnosed endometriosis patients were rand-
omized to OVI with human menopausal gonadrotrophin
(HMG) + IUI vs no treatment for four cycles showed that
cumulative live birth rate over 4 cycles was 11% versus
2% (p=0.002) suggesting that COH may improve preg-
nancy rates [56]. A multicenter trial included patients
with unexplained infertility, endometriosis, or mild male
factor infertility and who were randomized to intracervi-
cal insemination (ICI), IUI, FSH with ICI, or FSH with
IUI [57]. They concluded that FSH +IUI had higher preg-
nancy rates than the other groups (33% v 10%, p <0.0001)
and suggested that in a woman with endometriosis and
subfertility, it may be reasonable to start with OVI + IUL
A retrospective study by Houwen et al., who performed
IUI in moderate-to-severe endometriosis patients,
found that long-term pituitary down-regulation prior to
OVI+IUI tend to result in higher ongoing pregnancy rate
(adjusted HR 1.8) [58]. A larger RCT is required to see
the utility of OVI+IUI in moderate to severe endometri-
osis, at present not recommended.

Endometriosis and assisted reproductive technology (ART)

ESHRE recommends using ART in endometriosis if there
is tubal or male factor infertility, and/or other treat-
ments have failed. Studies to date on effect of endome-
triosis on IVF outcome have shown mixed results. After
a meta-analysis, Senapati et al. concluded that women
with endometriosis who undergo IVF have half the preg-
nancy rate compared to those who get IVF done for other
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indications [59]. Ovarian endometrioma, its surgery, and
peritoneal endometriosis damage oocyte maturation and
adversely affect the ovarian reserve, which leads to inad-
equate ovarian response [59]. Data suggests that endo-
metriosis affects not only the endometrial receptivity but
also the oocyte and embryo development [59]. However,
other studies have shown that endometriosis in isolation
has LBR after IVF similar to other causes of infertility
[60]. A recent meta-analysis which included 36 studies
has shown that women with and without endometriosis
have comparable ART outcomes in terms of live births.
In contrast, those with severe endometriosis have inferior
outcomes [61]. A retrospective cohort study on approxi-
mately 3600 women with endometriosis and 19,000
women as control has shown that there was not much
difference in terms of live birth, clinical pregnancy, and
miscarriage rates. Still, women with endometriosis had a
lesser number of oocytes retrieved [60].

Various studies have been done to compare the effi-
cacy of GnRH agonist and antagonist in endometrio-
sis patients. GnRH agonists suppress the endometriotic
lesions and are thought to increase the IVF success rate.
A prospective randomized trial by Recai et al. reported
that implantation and CPR are similar for patients with
mild to moderate endometriosis with both agonist and
antagonist protocols and endometrioma who did not
undergo surgery for endometriosis. However, GnRH
agonists had a significantly higher number of surplus
embryos available for cryopreservation [62]. Kolanska
et al. has done a retrospective analysis of prospective
data of 284 COH cycles, 165 with GnRH-agonist and
119 with GnRH-antagonist protocol. The pregnancy rate
was similar in both groups while the live-birth rate was
higher in the agonist group [63]. In the study by Zhao
et al.,, patients were divided into three groups according
to the IVF protocols, GnRH-agonist, GnRH-antagonist,
and long GnRH-agonist. Total gonadotrophin dosage and
duration required for stimulation was less in the GnRH-
antagonist group than in the others. Still, there were no
significant differences in the implantation rate and clini-
cal pregnancy rate, oocytes retrieved, fertilization rate,
embryo utilization rate, and LBR in the three groups [64].

ESHRE recommends, IVF pretreatment with GnRH
agonist for a period of 3—-6 months [29]. For COS in
endometriosis patients both agonist and antagonist pro-
tocols seem to be equally effective [65]. A study suggests
that GnRHa agonist ovulation triggering, which is possi-
ble in antagonist protocols, limits pain symptom progres-
sion in the period immediately after ART [66].

In women with endometriosis, there are increased
chances of ovarian abscess formation following oocyte
pickup; although overall risk is low, antibiotic prophy-
laxis has been suggested [5]. Boucret et al. conducted a
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retrospective study intending to evaluate the impact of
endometriosis on embryo quality and IVF outcomes.
There was no association between endometriosis and
the number of top-quality embryos, but the implanta-
tion rate and LBR were lower in the endometriosis group.
The lower number of cryopreserved embryos decreases
the cumulative LBR by reducing number of embryos,
not their quality [67]. Lower implantation rate after IVF
in endometriosis patients compared to tubal factor and
unexplained infertility patients may be due to the asso-
ciation of endometriosis and adenomyosis. Prolonged
downregulation with GnRH agonist or oral contraceptive
pills may help overcome the negative effect of adenomyo-
sis on implantation and endometrial receptivity [68].

Recent research favours IVF/ICSI over IVF alone in
endometriosis patients. Komsky-Elbaz et al. compared
conventional IVF versus IVF-ICSI in sibling oocytes
from couples with endometriosis and normozoosper-
mic semen; a total of 786 sibling cumulus-oocyte com-
plexes (COC) were randomized between insemination
by conventional IVF or ICSI. The authors concluded
that ICSI has higher fertilization rate and reduced rate
of total fertilization failure [69]. Therefore, IVF/ICSI
can be considered as a practical approach for managing
endometriosis-associated infertility. Wu et al. conducted
a retrospective study and found that implantation, clini-
cal pregnancy, and LBR were statistically significantly
higher in the freeze-all group compared with new trans-
fer groups (P < 0.001) [70].

Yilmaz et al. conducted a retrospective study and found
that between unilateral and bilateral endometrioma
groups, AMH, oocyte, and embryo quality, the numbers
of embryos, PR, and LBR are similar. They concluded that
the presence of endometrioma negatively effects fertility
parameters but whether it is unilateral or bilateral does
not affect the outcome [71]. There has been a concern
of increased recurrence rate of endometriosis after COS
for IVE/ICSI due to the supra-physiologic surge of E2.
Some studies suggested that endometriosis recurrence
rates are not increased after COS for IVF/ICSI [52]. Stud-
ies have proven that ART did not exacerbate the symp-
toms of endometriosis or negatively impact quality of life
[72]. Table 2 summarizes guidelines/recommendations in
endometriosis-related infertility.

Fertility Preservation in Endometriosis

The technique of ovarian tissue, oocyte, and embryo
cryopreservation is widely used in oncology patients for
fertility preservation (FP). Therefore, oocyte and embryo
cryopreservation can be good options for fertility pres-
ervation in young endometriosis patients at risk of pre-
mature ovarian failure. The women with endometriosis
may benefit from fertility preservation, but because of
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the paucity of data, fertility preservation counselling of
patients with endometriosis should be individualized.
Cobo et al. conducted a retrospective observational
study to observe the outcome of FP using cryopreserved
oocytes in patients with endometriosis with or without a
history of surgery [75]. They found that patients without a
history of surgery had a higher number of cryopreserved
oocytes per cycle than the unilateral or bilateral surgery
groups, but was comparable among the surgical patients.
Fertility preservation gives patients with endometriosis a
chance to increase their reproductive chances. Therefore,
performing surgery after oocyte pickup for FP in young
women is a good option [75].

Conclusions

Endometriosis is an enigmatic disease, and so is its treat-
ment. The data on various modalities of treatment of
infertility in these patients is heterogeneous and incon-
clusive. Medical treatment is not helpful for the treat-
ment of infertility. ART has emerged as a ray of hope
for infertile endometriosis patients where conception by
other means is difficult. But the beneficial effect of GnRH
agonist downregulation in ART is undisputed. Dienogest
is an upcoming/new alternative to GnRH agonist, with a
better side effect profile. IVF/ICSI may be a better option
than IVF alone. With the current evidence available, role
of surgery prior to ART is inconclusive. Patients with
endometriosis-related infertility should be offered the
option of fertility preservation. Randomized, prospective
studies in relation to endometriosis-related infertility are
lacking. For women presenting with main complaint of
infertility, the clinician should individualize the manage-
ment, with patient-centred, multi-modal and interdisci-
plinary integrated approach.
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