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Purpose of review

To review the recent evidence around the treatment of infertility in patients with endometriosis.

Recent findings

The management of endometriosis associated infertility remains challenging. There have been an
increasing number of prospective observational studies highlighting the role of surgery to enhance assisted
conception amongst those with deep rectovaginal endometriosis. Further validation studies confirm the role
of the endometriosis fertility index in prediction of reproductive outcomes after surgery, and confirm that it
can be employed in counselling patients prior to surgery on their likelihood of spontaneous conception.
Further randomized trials are required to establish the role of surgically treating superficial and deep
endometriosis and both spontaneous and assisted conception outcomes.

Summary

Endometriosis continues to present challenges in counselling patients with regards to their fertility prospects.
This article reviews the recent research findings that may assist in the management of patients with
endometriosis associated infertility.
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INTRODUCTION

Endometriosis is a recognized cause of infertility,
identified in and responsible for 30–47% of cases of
delayed conception [1]. In recent years, the approach
to endometriosis-associated infertility (EAI) has
shifted towards earlier recourse to medically assisted
reproduction (MAR) inpreference to laparoscopyand
surgical treatment.Anumberofnationaland interna-
tional guidelines summarize the evidence base pro-
viding recommendations where possible. The most
recent, theEuropeanSocietyofHumanReproduction
and Embryology (ESHRE) guideline on the diagnosis
andmanagementof endometriosis, published inFeb-
ruary2022, summarizes availabledataup to1Decem-
ber 2020 [2]. There are 109 recommendations in the
current guideline, however only eight of these have
moderate-grade evidence and none have high-grade
evidence. The guideline made an additional 30
research recommendations [2].

This article aims to review studies published
since the development of the ESHRE guideline,
and evaluate how changes in clinical practice could
be guided in the future.
 2022 Wolters Kluwer H
METHOD

We performed a literature review of relevant studies
publishedbetween1January2020and31March2022
in Pubmed andMedline (search strategies in [Appen-
dix 1, http://links.lww.com/COOG/A80]). These
searches included the terms ‘endometriosis’, ‘fertil-
ity’, ‘infertility’, ‘assisted reproduction’, ‘IVF’, ‘in
vitro’, ‘iui’, ‘fertilization’ and ‘fertilization’. Abstracts
were analysed to assess whether outcomes related to
EAI were present, and where identified the full text
articlewasobtainedandanalysed.References in these
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KEY POINTS

� Endometriosis fertility index (EFI) can be used to
counsel women prior to surgery for endometriosis on
their likelihood of spontaneous conception
after surgery.

� EFI can be used to counsel women after surgery for
endometriosis on their chances of non- assisted
reproductive technologies conception.

� Surgery for deep endometriosis may increase the
likelihood of spontaneous and assisted conception.

� Further robust evidence is required to better inform
women and clinicians of their choices with regards to
treatment of endometriosis-associated infertility.

The treatment of endometriosis-associated infertility Spencer et al.
papers were hand searched for additional articles
within the time period. A further supplementary
search was performed with terms such as ‘endome-
triosis’, ‘ivf’, ‘iui’ and ‘assisted reproduction’.
RESULTS

The initial search strategy identified a total of 74
Medline and 87 Pubmed papers. A review of the
titles and abstracts found 56 relevant full text
articles, and after duplicate articles were excluded
a total of 32 unique articles were identified. A further
three articles were identified through a supplemen-
tary search of CENTRAL resulting in a total of 35
relevant articles. These studies included 39 045 par-
ticipants from 18 countries.

A summary of the included papers is presented
in (Table 1).
MEDICAL TREATMENT TO ENHANCE
SPONTANEOUS CONCEPTION

Ovarian suppression

The use of medical therapies to suppress ovulation is
commonplace for endometriosis-associated pain.
Amongst women with EAI, there is no evidence of
benefit in the use of ovulation suppression [3]. We
did not find any further evidence to support the use
of ovulation suppression in these patients.
Hormone or medical therapies as an adjunct
to surgical therapy

The use of hormone therapy prior to or following
surgery has historically been unclear. Recent high
quality Cochrane data suggests that postsurgical
hormone suppression is associated with an
1040-872X Copyright © 2022 Wolters Kluwer Health, Inc. All rights rese

Copyright © 2022 Wolters Kluwe
enhanced pregnancy rate when they try to conceive
compared to controls who did not undergo post-
operative hormone suppression [4

&

]. On this basis,
the recent ESHRE guideline advocates postoperative
hormone suppression amongst those who do not
wish to conceive immediately [2].
Other medical treatments

Additional medical interventions for spontaneous
conception continue to be evaluated. The use of
clomipheneor letrozole following laparoscopic treat-
ment of superficial endometriosis has been successful
at enhancing rates of ovulation although this does
not appear to improve clinical pregnancy rate (CPR)
or live birth rate (LBR) [5]. A recent Cochrane system-
atic review found that there was no evidence for the
useof selectiveestrogen receptormodulators (SERMs)
to improve fertility outcomes (LBR, CPR or fertility-
relatedadverseevents) inpatientswithendometriosis
[6]. A non-Cochrane systematic review by Peng et al.
suggests dydrogesterone (an atypical synthetic pro-
gestogen) may result in a higher spontaneous preg-
nancy rate than no treatment. This review had
significant statistical heterogeneity and a high or
unclear risk of bias, limiting its ability to influence
clinical practice guidelines [7]. This is also reflected in
the recent ESHRE guideline [2].
SURGICAL TREATMENT TO ENHANCE
SPONTANEOUS CONCEPTION

The decision on whether to proceed with surgery
requires careful consultation between the patient
and clinician, taking into account the patient’s
individual characteristics and preferences, Bafort
et al. and Hodgson et al. found that laparoscopic
surgery increases the rate of intrauterine pregnancy
confirmed by ultrasound compared to diagnostic
laparoscopy only (Bafort odds ratio [OR] 1.89,
95% confidence interval [CI] 1.25 to 2.86; Hodgson
OR 1.63; 95% CI 1.13–2.35), but lacked a subgroup
analysis of disease severity that could better deter-
mine which patients may benefit from this inter-
vention [8

&&

,9].
The endometriosis fertility index (EFI) has been

developed and demonstrated to more accurately
predict the likelihood of spontaneous conception
after surgery for endometriosis [10]. Vesali et al.
validated in their systematic review the ability of
the EFI to predict non-assisted reproductive tech-
nologies (ART) pregnancy after surgery and found
that EFI has good predictive value for non-ART
pregnancy in women with surgically diagnosed
endometriosis, however with significant heteroge-
neity between studies [11

&&

].
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Tomassetti et al. further assessed the ability of
noninvasive testmodels to predict the EFI compared
to surgical findings. This demonstrated a high level
of agreement that may enable more accurate coun-
selling of a person’s likelihood of conception with-
out requiring surgical intervention [12

&&

].
Shi et al. reported that women with co-existing

adenomyosis and endometriosis have a higher LBR
when they are of lower age, smaller endometrioma
and uterine size. Additionally, they described that a
higher rate of peritoneal and ovarian endometriosis
leads to a lower LBR, and that the EFI is positively
correlated with the LBR in these patients [13].

In their randomized controlled trial (RCT), Bala
et al. found no difference between GnRHa, surgery
or combined treatment on the CPR or LBR [14].
However, there are uncertainties in the method of
randomization, patient demographics and fertility
outcomes and firm conclusions cannot be drawn on
the basis of this study.

With regards to endometriosis surgical techni-
ques and fertility, Ahmad et al. found that neither
antiadhesive barriers nor steroid treatment improve
the LBR or CPR [15].

These recent findings highlight the challenges
in counselling women on surgery for endometriosis,
but encourage the use of EFI in counselling women
on the likelihood of fertility even if they do not plan
on undergoing ART [10,11

&&

,12
&&

,13].
Peritoneal endometriosis

The ESHRE guideline recommends operative lapa-
roscopy as a treatment option for EAI in rASRM stage
I/II endometriosis, as it improves the rate of ongoing
pregnancy.

The ESHRE recommendation was based on
Bafort et al., who identified and included trials on
rASRM stage I/II endometriosis and found an
increase in the intrauterine pregnancy rate but
not LBR.

We did not identify any studies that stratified
patients with superficial endometriosis by EFI. We
are aware that the ESPriT2 trial plans to assess fer-
tility as a secondary outcome after treatment of
superficial endometriosis [16].
Ovarian endometriosis

There is ongoing interest in assessing the effect of
surgery and different surgical techniques for endo-
metrioma on surrogate markers of ovarian reserve
including antral follicle count (AFC), follicle-stim-
ulating hormone (FSH) and anti-M€ullerian hor-
mone (AMH). Many studies evaluated these
surrogate markers and consistently found a
310 www.co-obgyn.com
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reduction in AFC [17,18] and AMH [17,19–21],
and an increase in FSH [17]. Bilateral endometrioma
surgery had a greater effect on these surrogate
markers than unilateral [19] and total cystectomy
reduced AMH more than partial cystectomy [22].

Moreno-Sepulveda et al. found a greater decrease
in the AMH level with cystectomy than vaporiza-
tion, and with bipolar haemostasis than haemo-
static suturing or haemostatic agents [19].
Conversely, Rius et al. compared cystectomy with
stripping of the cyst wall against CO2 laser vapor-
ization and found a reduced ovarian volume and
AFC in the cystectomy group [18]. This may not
translate into a reduced fecundity, as the Candiani
et al. paper cited in the ESHRE guideline found a
higher spontaneous pregnancy rate after laparo-
scopic stripping compared to CO2 laser vaporization
[23].

Chung et al. reported that using FloSeal when
performing ovarian cystectomy for ovarian endo-
metrioma had a higher AFC at one year, but no
difference in the FSH or AMH compared to patients
receiving haemostasis with diathermy. There was no
difference in the spontaneous pregnancy rate and
the rate of endometrioma recurrence was not sig-
nificantly different [24].

Reduced surrogate markers of ovarian reserve do
not predict spontaneous conception but are associ-
ated with reduced response to ovarian stimulation
during MAR. Where a reduced ovarian reserve is
detected in advance of surgery, a discussion needs
to take place for the patient to consider fertility
preservation ahead of any further interventions that
may reduce ovarian reserve.

One study found single-port laparoscopic cys-
tectomy did not statistically affect the AMH level
compared to multiport cystectomy, but only looked
at ‘benign cysts’ rather than endometrioma specif-
ically [25]. Reference should be made to the ESHRE
guideline for the surgical management of endome-
triosis with regards to performing surgery in an
appropriate centre of expertise, minimal handling
of ovarian tissue, being aware of the risk of damage
to ovarian reserve with a consideration of fertility
preservation, and considering antiadhesion meas-
ures or ovarian suspension [26].
Deep endometriosis

There in ongoing discussion on whether fertility
improvement benefits from deep endometriosis sur-
gery outweigh the risks of surgical morbidity. Fer-
rero et al. found that there was a persistent lack of
evidence for surgery to improve fertility in women
with endometriosis with bowel involvement with-
out significant bowel occlusion or other indications
Volume 34 � Number 5 � October 2022
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for surgery [27
&

]. This is consistent with the ESHRE
recommendation that operative laparoscopymay be
offered to symptomatic patients with deep endome-
triosis wishing to conceive [2]. One observational
study concluded that surgery for deep endometriosis
with bowel involvement provided an increase in
wellbeing and a pregnancy rate of 28% after surgery
amongst those with infertility [28].
ASSESSING THE NEED FOR ASSISTED
REPRODUCTION AFTER SURGERY

The use of predictive tools such as the EFI enables
clinicians and patients to accurately discuss the like-
lihood of spontaneous conception after surgery. It is
proposed to be the principal tool for postoperative
fertility counselling/management of women with
endometriosis [1] and this was validated by Vesali
et al. in their 2020meta-analysis [11

&&

]. This tool can
enable those with a low likelihood of spontaneous
pregnancy to promptly accessMARwhile those with
a high likelihood can avoid invasive, costly, and
unnecessary interventions. This approachmay com-
plement the ESHRE recommendation to use EFI after
endometriosis surgery to counsel the likelihood of
reproductive outcomes with ART [2].
MEDICALLY ASSISTED REPRODUCTION

Counselling of women with infertility prior to
embarking on a treatment pathway is imperative.
Ferrero et al. found a 48% pregnancy rate and 45%
LBR in women with deep endometriosis not treated
with surgery, with a median time to follow up of
31 months [27

&

]. Time to conception was shorter in
women attempting spontaneous conception
(10months) compared to ART (25months), suggest-
ing it is reasonable to attempt spontaneous preg-
nancy before undergoing ART in the absence of
other indications for prompt ART.
Intrauterine insemination in women with
endometriosis

Intrauterine insemination (IUI) may be considered
in women with endometriosis. Cai et al. concluded
that IUI may be a viable approach for subfertile
women with endometrioma and no other identifi-
able infertility factors. Per-cycle and cumulative
pregnancy rates were not significantly different
compared to women with unexplained infertility
and this rate was not different with associated ovar-
ian stimulation. The same study concluded that IUI
with endometrioma was more likely to convert to
IVF, however the authors chose to collect and report
the CPR rather than the LBR [29]. These findings
1040-872X Copyright © 2022 Wolters Kluwer Health, Inc. All rights rese
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confirm the ESHRE suggestion that IUI with ovar-
ian stimulation may be suitable for women with
endometrioma and no other identified infertility
factors [2].

In a recent Cochrane review, Cantineau et al.
found no studies looking at agents for ovarian stim-
ulation in IUI specifically for women with endome-
triosis [30].
Assisted reproductive technology in women
with endometriosis

ART is a common treatment strategy for EAI.
Alshehre et al. found a lower number of oocytes
and metaphase II oocytes were retrieved in women
with endometrioma vs. controls, without a corre-
sponding significant difference in the CPR or LBR
[31]. In a retrospective analysis of IVF (in-vitro
fertilization) and ICSI (intra-cytoplasmic sperm
injection) in women with and without endome-
trioma, Yilmaz et al. found a lower AFC, dominant
follicles, total oocytes and metaphase II oocytes in
the endometrioma group. It is important to note
that the number of embryos achieved, CPR and LBR
were found to be similar between the groups [32].
These findings should not alter the current ESHRE
recommendations with regards to endometriosis
and ART [2].
MEDICAL THERAPIES AS AN ADJUNCT TO
MEDICALLY ASSISTED REPRODUCTION

The evidence of benefit for extended gonadotropin-
releasing hormone agonist (GnRHa) administration
remains uncertain. In their systematic review of
nine studies including 943 patients between 2002
and 2019, Liu et al. concluded that an ultra-long
GnRHa downregulation protocol of two or more
months had a higher CPR but not LBR [33]. Subse-
quent trials have also failed to show an increase in
the CPR with GnRHa downregulation of 3months
or more before IVF [34,35

&

,36
&

].
Khalifa et al. suggest that the use of Dienogest for

suppression of endometriosis provided similar
results to a three month GnRHa downregulation
prior to IVF, with no difference in the CPR and less
adverse effects in the dienogest group [37].

ESHRE do not recommend the use of prolonged
GnRHa or progestogens prior to ART due to insuffi-
cient evidence [2] and these studies reinforce
this recommendation.

With regards to other medical therapies prior to
MAR, Kashani et al. found that in women with
moderate-to-severe endometriosis, granulocyte-col-
ony stimulating factor prior to IVF/ICSI does not
improve the CPR [38]. The RCT of Guo et al. found
rved. www.co-obgyn.com 311
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no difference in the clinical or ongoing pregnancy
rate for women with advanced endometriosis
treated with medroxyprogesterone acetate, dydro-
gesterone or progesterone prior to IVF [39]. Lier et al.
did not find a difference in the ongoing pregnancy
rate or LBR for women with endometriosis under-
going uterine bathing with sonography gel prior to
IVF/ICSI treatment [39].
SURGICAL THERAPIES AS AN ADJUNCT
TO MEDICALLY ASSISTED
REPRODUCTION

Surgery prior to medically assisted
reproduction in women with peritoneal
endometriosis

The Cochrane systematic review by Bafort et al.
considering laparoscopic surgery for endometriosis
found 3 studies looked at the viable intrauterine
pregnancy rate after surgery but all were non-ART
pregnancies [8

&&

].
Surgery prior to medically assisted
reproduction in women with ovarian
endometrioma

The effect of surgery for ovarian endometriosis on
markers of ovarian reserve has been previously dis-
cussed in this article. The results of those studies
[17–22,24] reinforce the ESHRE recommendation to
avoid surgery for ovarian endometrioma unless
required to improve endometriosis-associated pain
or accessibility of follicles [2]. A study looking at the
surgical treatment of endometrioma >3 cm prior to
IVF found a similar CPR and LBR as in women with
unexplained infertility, however this was a prospec-
tive case-control study despite identifying itself as
an RCT [40].
Surgery prior to medically assisted
reproduction in women with deep
endometriosis

Surgery for deep endometriosis with or without
gastrointestinal involvement may be hypothesized
to improve the inflammatory environment of the
pelvis, leading to an improvement in MAR out-
comes, although data remains limited.

A systematic review by Casals et al. concluded
that there was an increased pregnancy and LBR with
IVF after surgery for deep endometriosis. This study
demonstrated the greatest positive effect when the
excised endometriosis involved the bowel [41

&&

].
Surgery for deep endometriosis prior to ART has
previously been recommended by ESHRE on the
312 www.co-obgyn.com
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basis of pain symptoms and patient preference only
[2], but this study indicates that ART outcomes may
be improved after surgery to deep endometriosis,
particularly when it involves the bowel. There
remains a lack of information on complications of
surgery and IVF, and limited high-quality data on
this topic [41

&&

].
Further research is needed to better inform a

decision on whether to surgically treat deep endo-
metriosis prior to ART.
NON-MEDICAL TREATMENT STRATEGIES

Nonmedical treatment of EAI has limited evidence.
The non-Cochrane systematic review by Dong et al.
concluded that traditional Chinese medicine may
be effective in increasing the response rate and
pregnancy rate compared to ‘Western’ medicine.
However, these outcomes were not clearly defined
within the article, with significant heterogeneity
between studies and possible selection and attrition
bias in their analysis [42].
FUTURE RESEARCH

It is widely acknowledged that there aremany unan-
swered questions regarding endometriosis and infer-
tility for which robust data is required. Two
randomized trials are of particular interest. The
ESPriT2 trial is a randomized controlled trial assess-
ing laparoscopic treatment of superficial endome-
triosis versus no surgical treatment with plans to
assess a secondary outcome of pregnancy events at
3, 6 and 12 months [16]. The EFFORT study plans to
assess the effect of surgical management of deep
endometriosis and its effect on the CPR and LBR
at 18months when compared to ART [43].
CONCLUSION

We believe this paper provides a comprehensive
summary of the latest research findings regarding
the treatment of endometriosis associated infertil-
ity. The strengths of this article are the comprehen-
sive search, synthesis, and discussion of how the
results relate to our most up-to-date clinical practice
guideline for the management of endometriosis.
Weaknesses include the breadth of the topic and
the recent paucity of robust RCT data, which may
have been negatively influenced by the COVID-
19 pandemic.

We feel that themost significant findings include
the use of preoperative imaging techniques to gen-
erate an EFI score which is reproducible with surgical
findings. This will continue to be a useful tool in the
counselling of women with endometriosis on their
Volume 34 � Number 5 � October 2022
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prospects of spontaneous conception. The role of
surgery continues to grow as expertise and skills
reduce complication rates. The recent observational
data suggests that treatment for deep endometriosis
may improve both spontaneous and MAR outcomes
during ART.

We feel that the most significant findings are
that EFI has been shown to be useful in the coun-
selling of women with endometriosis on their pros-
pects of fertility prior to surgery and for non-ART
reproduction, and that surgery for deep endome-
triosis may improve the outcomes of ART. As usual,
we will continue to await further significant
research findings to better inform our treatment
of women with EAI.
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