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Abstract

Background Endometriosis is a common cause for infertility. Decreased ovarian reserve due to pathology or surgical man-
agement can reduce the chances of natural pregnancy and limit the effectiveness of controlled ovarian stimulation during
fertility treatment. Cryopreservation of oocytes or ovarian cortex prior to surgery or before loss of follicular capital is a
strategy to preserve fecundity.

Methods An online survey was sent to reproductive specialists and gynecological surgeons representing major centers of
reproductive medicine in Europe to investigate current fertility preservation practices for endometriosis patients.

Results Of 58 responses, 45 (77.6%) in 11/13 countries reported the existence of endometriosis management guidelines,
of which 37/45 (82.2%) included treatment recommendations for infertile patients. Most centers (51.7%) reserved fertility
counselling for severe endometriosis (large endometriomas with or without deep endometriosis) while 15.5% of centers did
not offer fertility preservation for endometriosis.

Conclusions To address non-uniformity in available guidelines and the diversity in fertility preservation practices, we pro-
pose an algorithm for managing patients with severe endometriosis most likely to be impacted by reduced ovarian reserve.
Improved awareness about the possibilities of fertility preservation and clear communication between gynaecological sur-
geons and reproductive medicine specialists is mandatory to address the unmet clinical need of preventing infertility in
women with endometriosis.
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What does this study add to the clinical work

As women with endometriosis may have a
decreased chance of pregnancy an online survey
involving reproductive specialists and gynaeco-
logical surgeons was carried out to assess the cur-
rent situation in Europe regarding the management
of women with endometriosis seeking fertility.
Although some guidelines exist, there is clearly
a lack of uniformity and one in six centers did not
offer any fertility preservation in women with endo-
metriosis. We propose an algorithm that could help
women with severe endometriosis to maintain fertil-

ity.

Background

Fertility preservation of oocytes and embryos has been used
for several years. Its efficacy and safety have been demon-
strated not only in women requiring gonadotoxic therapies
due to malignant diseases, but also in other circumstances
that threaten the ovarian reserve, such as endometriosis [1-4].

Endometriosis is a common chronic inflammatory condi-
tion of the pelvis, which can lead to dysmenorrhoea, chronic
pelvic pain and infertility. It is an oestrogen-dependent dis-
ease that affects up to 10% of women during their repro-
ductive life. Fertility issues are present in approximately
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30-50% of endometriosis patients, with both pathologic and
iatrogenic causes [5, 6].

Pathologic causes of infertility associated with endome-
triosis include dysfunctional uterine and tubular peristaltic
motility, chronic intraperitoneal inflammation, disturbed fol-
liculogenesis, luteinized unruptured follicles, luteal phase
defects, progesterone resistance and anti-endometrial anti-
bodies [7]. With large endometriomas, loss of follicular den-
sity can occur secondary to stretching of the ovarian cortex
and additional gonadotoxic insult can result from iron uptake
from cells near the endometrioma. Local inflammation leads
to fibrosis and loss of cortex-specific stroma and might be
associated with reduced vascularisation and increased oxida-
tive stress, resulting in atresia, “burn-out” of the ovary and
a reduced follicular count [8—11]. Surgical management of
endometriosis can also have a detrimental effect on ovar-
ian reserve [12, 13]. The surgical removal of endometriotic
lesions may cause iatrogenic adnexal or follicular damage
when removing ovarian endometriomas and pelvic adhe-
sions, even in the hands of highly skilled surgeons [14].

Thus, while fertility treatment is frequently sought among
women with endometriosis, the outcomes of assisted repro-
ductive techniques (ART) may be impaired due to fewer
oocytes and poor oocyte quality. Indeed, there is a nega-
tive correlation between the size of the endometriomas and
anti-Miillerian hormone (AMH) levels, and patients with
bilateral endometriomas have a lower AMH than those with
unilateral endometriomas [15]. These factors can affect the
ovarian response to stimulation in ART, leading to use of
increased follicle-stimulating hormone (FSH) doses [16—18].

These issues highlight a need for fertility preservation
strategies to protect follicular capital in women with endo-
metriosis before the condition advances or surgical treatment
compromises ovarian function. Cryopreservation of ferti-
lized oocytes for use in later embryo transfer cycles shows
comparable rates of fertilization, embryo development and
pregnancy rates to freshly transferred embryos in patients
with endometriosis [4, 19, 20]. Cryopreservation of ovarian
cortex, first described by Donnez et al. (2004) [21] is another
technique that has become increasingly accepted for fertil-
ity preservation and endorsed by the American Society for
Reproductive Medicine (ASRM) [22].

In women with ovarian endometriomas, pre-operative
assessment of AMH and antral follicular count (AFC) are
relevant before a planned surgical treatment, as women
with advanced stage endometriosis tend to have a lower
serum AMH levels and because postoperative infertility is
more likely to occur in older patients with a lower level of
serum AMH per se [23]. A negative effect of age, number
of vitrified oocytes and oocyte survival on the cumulative
life-birth-rate was recently confirmed in a large series of
endometriosis patients that underwent fertility preserva-
tion [24, 25]. Results from this group indicate that 20 or
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more vitrified oocytes would be needed to achieve at least
one life birth after fertility preservation in an endometrio-
sis patient [20], a goal that might be reachable in younger
patients within one or two controlled ovarian stimulations.
In women older than 35 years and perhaps for surgeries
that have already taken place due to endometriosis cysts or
implants, this number would be impossible to attain [24].
Therefore, fertility preservation counselling should be
offered before endometriosis surgery in some conditions,
when the risks of deleterious effect on the ovarian reserve
are obvious. Depending on the disease stage, it could also
be advisable to perform surgical excision of endometrio-
mas before ovarian stimulation for fertility preservation
[26]. Despite the known potential risks of impaired fer-
tility with endometriosis, not all physicians take fertil-
ity preservation into account when planning therapeutic
options as no clear clinical guidelines for endometriosis
and fertility preservation exist in most countries. A review
of national and international guidelines on diagnosis and
therapy of endometriosis shows contradicting recommen-
dations on whether IVF or surgery should be performed as
the first approach in endometriosis patients, and fertility
preservation does not have a significant place in the guide-
lines, even in patients with severe endometriosis [27].

Whether a patient receives fertility counselling may
depend on the type (surgeon or a fertility specialist) and
expertise of the physician to whom she is first referred. A
published debate among surgical gynaecologists and repro-
ductive medicine specialists illustrates that the approach to
managing endometriosis patients varies enormously [26].
The surgeons’ viewpoint is that diagnostic laparoscopy will
confirm an early diagnosis, reduce pain and improves the
natural conception rate, enabling the patient to receive opti-
mal further treatment after a pregnancy. Reproductive medi-
cine specialists advocate IVF as the initial strategy because
it will shorten the time to pregnancy and avoid any adverse
influence of surgery on the ovarian reserve. Alongside these
opposing approaches, the possibility of maintaining fertility
by cryopreservation of fertilized or unfertilized oocytes was
mentioned by only one of the panellists in this debate [26].

Likewise, communications between treatment centres and
patients about options for fertility preservation are lacking,
since not all institutions offer elective fertility preservation
or have protocols to guide patients for fertility counselling
[28]. For young patients however the feasibility of a sys-
tematic proposal of fertility preservation by oocyte cryo-
preservation has already been demonstrated and an oocyte
accumulation strategy was proposed to enhance further preg-
nancy chances [29-31].

We, therefore, conducted a European survey to investigate
the existence of local guidelines regarding endometriosis
surgery and fertility preservation, to evaluate if centres/

hospitals are offering this possibility, and if so, which tech-
niques are used, and how these are performed.

Methods

A 19-item questionnaire (see Appendix A) was developed,
agreed, and tested among all the authors. It was hosted on
an online survey platform (SurveyMonkey®). The questions
included either multiple-choice or single-response answers.
The questionnaire was sent to gynaecological surgeons and
fertility specialists through the ORBIS network, an interna-
tional collaborative group of gynaecologists specialized in
diseases such as fibroids and endometriosis that can impair
infertility.

The questionnaire was distributed between December
2019 and March 2020 and again between January 2021 until
March 2021 to increase the response-rate. It was distributed
by email to major centres of reproductive medicine across
Europe and directly to medical colleagues. It was also adver-
tised on social media including Facebook, Twitter and Ins-
tagram, and included in newsletters of gynaecological and
fertility centres/hospitals.

We planned to have at least one response from every
country to provide a European overview on the current
situation.

Results

A total of 61 responses were collected from 13 European
countries. Three were excluded due to double entries from
the same institution. Thus, responses from a total of 58 Euro-
pean fertility centres/hospitals (30 public, 22 private and 6
are not available) were evaluated, of which 18 were univer-
sity hospitals and/or fertility centres with a high number
of IVF cycles (> 500 cycles, n=17;> 1000 cycles: n=14;
Fig. 1). Seven centres do not perform any ART but offer
endometriosis treatments and surgery.

Endometriosis guidelines

Of particular interest was whether a national endometrio-
sis guideline existed in the countries that responded, and
whether such guidelines included treatment options both
for infertile patients and for fertility preservation. The
majority of respondents (n =45, 77.6%) affirmed an exist-
ing guideline for endometriosis, including centres in Ger-
many, Spain, Italy, Denmark, the Netherlands and the UK.
Thirteen (22.4%) respondents stated there were no national
guidelines at all on endometriosis; these included centres
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Fig. 1 Participating centers by country

in Belgium, France, Portugal, Austria, Switzerland, Fin-
land and Sweden, though Swedish national guidelines
were published in June 2020 [32], which was after our
first survey period. Several of these countries, however,
reported contradictory answers towards the availability
of an endometriosis guideline (Fig. 2), suggesting that
even where guidelines are available, they are not followed
universally. Of respondents who were aware of a national
guideline for endometriosis, 37/45 (82.2%) reported that
treatment recommendations for infertile patients were
included.
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Number of
responses
per country

20

Fertility preservation in endometriosis patients

Since treatment using ART is common in infertile patients,
we focused our questions in this study on fertility pres-
ervation, especially in patients with severe stage III and
IV endometriosis and the desire to have children. Over-
all, 84.5% of centres offered elective fertility preserva-
tion to some or all women with endometriosis; this was
to all patients with endometriosis (32.8%), only patients
with large endometriomas (29.3%), or in some centres,
only where large endometrioma was combined with deep
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Fig.2 Does a national endome-
triosis guideline exist in your
country?
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infiltrating endometriosis (22.4%). Only 15.5% of centres
did not offer any treatment for fertility preservation.

Among centres that offered fertility preservation for
endometriosis patients, multiple criteria were used to
support this decision, the most common being age of the
patient (81.0%) and a reduced ovarian reserve (75.9%).
“Previous uni- or bilateral endometriomas with or with-
out surgery” (55.2%), “delayed fertility wish” (55.2%) and
“risk of losing time by surgery and recovery" (46.6%) were
also important factors. Six centres did not offer fertility
preservation in case of low ovarian reserve parameters or
due to the absence of standard operation procedures for
fertility preservation.

In the case of large endometriomas (>4 cm), 50.0% of
centres reported that they would perform medical or sur-
gical interventions before ovarian stimulation to facilitate
oocyte pick-up, usually laparoscopic cystectomy or abla-
tion (depending on size and thickness of the cystic wall).
One centre uses progestin only ahead of controlled ovarian
stimulation; two centres use gonadotropin-releasing hor-
mone (GnRH) agonists only; and two centres offer first-
line GnRH agonists followed by laparoscopic surgery. In
respondent centres in France, an intraoperative treatment
with ethanol is used in cases of large endometrioma, and
hormonal treatment combined with antibiotics is used in
centres from Austria and the United Kingdom.

In France, an intraoperative treatment with ethanol
is used in cases of large endometrioma, and hormonal

treatment combined with antibiotics is used in Austria and
the United Kingdom.

Nearly all respondents (89.3%) confirmed that they meas-
ured ovarian reserve with AMH, AFC and/or FSH before
planning an individual treatment.

Therapeutic options in fertility preservation

The preferred protocol for fertility preservation in endo-
metriosis among responding centres is cryopreservation of
unfertilized oocytes (31 centres, 53.4%) (Fig. 3). For cryo-
preservation, most centres routinely perform vitrification
(84.5%), while the others use the slow freezing method.

The difference among countries in the permitted storage
period for cryopreserved embryos or unfertilized egg cells is
remarkable. While there is reportedly no time limit in most
respondent centres (e.g., Austria, Germany, and Italy), stor-
age time is limited in centres in Portugal (10 years), Belgium
(until maternal age 43 years), Sweden (10 years), France and
the United Kingdom. As for responses to other questions,
there were some discrepancies from different centres in the
same country. In Belgium, a storage period of 5 years was
indicated by one centre, and a storage time to age 43 years by
another, where the two answers may not be mutually exclu-
sive. Similarly, in the United Kingdom, responses suggested
there is a maximum storage period of 10 years up to a maxi-
mum age of 55. In France, the centres provided contradicting
information regarding restrictions.
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Fig.3 If fertility preservation
is suggested to patients (with

a partner) with endometriosis,
what is the method performed
in your clinic? (Responses by
centre, N=58)

4
(6.6%)

Centres from Belgium, Finland, the Netherlands, Por-
tugal and Spain all reported an age limit for performing
embryo transfer, which varies between 43 and 55 years.
There was no reported age restriction for embryo transfer
in centres from Austria, France, Germany and Italy.

The most frequently used protocol for controlled ovarian
stimulation before oocyte pick-up and storage was the antago-
nist protocol, used in 44.8% of the fertility centres. Interest-
ingly, only 5 centres (8.6%) worked with the ultra-long pro-
tocol using GnRH agonists, 6 centres (10.3%) performed the
classic long protocol and only one centre specified a natural
cycle as their preferred approach. However, 34.5% of all fertil-
ity centres indicated individual therapy planning, so that the
use of GnRH agonists might be part of the protocol, if required.

Post-surgery waiting time

Since evidence is lacking about the optimal waiting time
between endometriosis surgery and fertility treatment or
pregnancy, we were also interested in the opinion of the
respondents about this topic. Half of the respondents (28
centres, 48.3%) allowed pregnancy immediately after sur-
gery, 24 centres (41.4%) would recommend waiting for at
least three months and 6 centres would recommend wait-
ing up to 6 months before allowing pregnancy.

Medical treatment between surgery and pregnancy

Nearly eighty-three percent of respondents would con-
sider offering drug therapy after surgery for endometrio-
sis, usually oral contraceptives (62.7%) or GnRH-agonists
(20.1%). The remaining 17.2% of respondents answered
there is no need or indication for adjuvant therapy after
surgery. Where oral contraceptives were advised, the most
preferred were progestin-only-pills (41.4% of all respond-
ents) or combined oral contraceptives with a long cycle
regime (44.8%).
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m Freezing of fertilized oocytes
Combined (freezing of fertilized and unfertilized oocytes)

m Freezing of blastocysts

Economic costs

The last question looked at cost coverage of fertility preser-
vation as part of the national system or by health insurance
companies. Thirty-nine respondents (67.2%) reported that
no coverage for fertility preservation is available. Coun-
tries where some form of reimbursement exist are Italy,
France, Finland and Sweden. In Germany, public funding
was approved in May 2019, to cover fertility preservation
by cryopreservation of fertilized or unfertilized oocytes, but
not for ovarian cortex storage; however, the guidelines that
determine the amount of funding that will be covered and
for which type of patient is still to be agreed. Once more,
we obtained conflicting information from different centres
within Belgium, Spain and the United Kingdom.

Discussion

To the best of our knowledge, this is the first European
survey on the availability and practice of fertility preser-
vation in women with endometriosis. Many studies have
addressed the issue of decreased fertility associated with
endometriosis, but no uniform guidelines are in place for
the implementation of fertility preservation in clinical prac-
tice. Moreover, where guidelines do exist, they are not con-
sistently recognised. While some centres adhere to local or
national guidelines, it was evident from discrepant responses
to some questions among centres from the same countries
that there is inconsistency in practices relating to manage-
ment of infertility associated with endometriosis and provi-
sion of fertility preservation, and in limitations placed on
them. A more uniform guideline is needed that is based on
the available clinical evidence and is relevant for women
across Europe. Every experienced gynaecologist is aware
that both the condition of endometriosis and surgical treat-
ments to manage it can significantly impair ovarian reserve.
Although thousands of women across Europe are treated for



Archives of Gynecology and Obstetrics (2023) 307:73-85

79

endometriosis every day, the option of maintaining fertility
plays a subordinate role. In addition to the organic changes
in the ovary that occur especially in stage III and IV endo-
metriosis, the advancing age at which many women now
choose to try for a first pregnancy further increases the dif-
ficulty of achieving a successful reproductive outcome. Col-
lectively, therefore it is surprizing that there are few clear
and uniform guidelines that anticipate the risk of declining
fertility and provide timely treatment recommendations for
preserving fertility.

This survey shows there is a need for guidelines to
encourage fertility preservation in women with endome-
triosis before loss of ovarian reserve, with a focus on man-
agement of patients with bilateral endometriomas or those
requiring multiple surgical interventions, in whom ovarian
impact is greatest. Factors such as age, AMH and AFC, are
of paramount importance to determine the most appropri-
ate procedure and timing for the best chances of success.
Undoubtedly, when considering the possibility of fertility
preservation before planning endometriosis surgery, the
younger the patient the better the results will be in terms of,
for example, oocyte survival and cumulative live-birth-rate
[20, 24]. The cost-effectiveness of treatment and the calcula-
tion of costs by the health insurance company must not be
disregarded as most countries do not seem to provide cover-
age of costs related to fertility preservation in case of endo-
metriosis. Two-thirds of respondents in the survey reported
that there was no financial coverage for the provision of fer-
tility preservation services in their country, although there
were some conflicting responses on this point.

With around 180 million women affected with endome-
triosis worldwide [33], a substantial effort would need to be
made to implement a new guideline effectively, including
changes in routine patient counselling pathways. A clear com-
munication between gynaecologists performing surgery and
reproductive medicine specialists is mandatory to increase the
patient's likelihood of accessing services and having a baby. It
is also important to remember that reproductive medicine has
its limits, and can only help efficiently against the disruption
of folliculogenesis caused by endometriosis, reduced sperm
transport, chronic inflammation or even implantation defects
due to decreased embryo receptivity [34-36].

The present survey was intended to provide an insight
into the extent to which fertility preservation plays a role
in the management of endometriosis patients in clinical
practice and whether there are significant differences across
Europe. However, the study is limited in the relatively small
number of respondents and the lack of representation of
some countries and it has no claim to provide a complete
picture of endometriosis therapy in individual countries.
Two rounds of the survey were necessary to attain a valid
response-rate (28 responses the first round and 33 on the sec-
ond. The fact that some centres disregarded the survey might

suggest a general disinterest in this issue, which for women
with endometriosis who struggle with infertility may seem
discouraging. As indeed few centers in our survey follow
guidelines regarding endometriosis and fertility preserva-
tion, many other centers will also have no interest and no
guidelines and thus no respond to this survey. This is yet
another reason why this survey is important for women with
endometriosis. However, there are many factors that could
influence the response rate to a survey of this type, other
than actual interest in the topic.

In view of the responses in the first and second round
however, we found little or no differences, indicating that the
responses obtained provided good representation of the fer-
tility preservation practices in endometriosis across Europe.
The high representation of Germany in the study—one-third
of all responses—is striking, although it was not considered
to be a confounding factor as the survey was designed mostly
to evaluate local practices rather than to provide country-
level responses.

The results of the survey revealed a heterogeneity across
centres in Europe in counselling on fertility preservation and
treating patients of reproductive age suffering from endo-
metriosis. This may be due to differing or absent national
guidelines, as well as a lack of standardized procedures and
cooperation between surgical centres and fertility centres. It
was notable that in some cases, specialists were unaware of
the existence of guidelines available in their country.

In fact, over the past 10 years, guidelines for fertility pres-
ervation or diagnosis and treatment of endometriosis have
been published in almost all European societies for gynae-
cology and obstetrics, and include recommendations from
ESHRE, NICE, DGGG/ AWMF, SEF, CNGOF and SIGO,
alongside globally recognised guidelines from ACOG, FIGO
and WES (Table 1). In the guidelines for fertility preserva-
tion, no information is given explicitly for endometriosis
patients and, conversely, the endometriosis recommenda-
tions rarely contain a clear statement regarding counselling
and/or implementation of fertility maintenance. Seven out
of 15 societies recommend the regular determination of the
fertility parameters AMH and AFC and provide medical and
surgical therapeutic options for those wishing to conceive
(9/15). More than half of the published statements also con-
sider that advice should be given on the potential impair-
ment of the ovarian reserve (8/15), but without providing
precise information about scenarios where fertility-preserv-
ing options such as freezing of oocytes or ovarian tissue is
indicated. Indeed, the topic was intensively discussed for the
first time in a plenary session at the 6th Biennial World Con-
gress of the International Society for Fertility Preservation
(ISFP) in New York, 2019, confirming the importance and
increasing recognition of the place of fertility preservation
in women with benign diseases such as endometriosis [37].
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Table 1 Available international guidelines and recommendations on endometriosis, infertility and fertility preservation

Country/regional Year Institute/group/ Measurement of Recommenda- Recommendations Surgery prior to IVF?

guideline [refer- society fertility parameters  tions for infertile on fertility preserva-

ences] prior to surgery? patients? tion?

USA: endometriosis 2010 ACOG No No No IVF not listed
(38]

Canada: endometrio- 2010 SOGC No Yes No In case of pain
sis [39] and endometrio-

mas>3 cm

Europe: endometrio- 2014 ESHRE No Yes No In case of pain
sis [40] and endometrio-

mas>3 cm

Europe: female fertil- 2020 ESHRE Yes No Yes No, as diseases are not
ity preservation listed individually
(41]

International: endo- 2016 FIGO No Yes No In case of pain
metriosis pain and and endometrio-
infertility [42] mas >3-4 cm

International: endo- 2017 WES No No No No
metriosis [43]

France: endometrio- 2018 CNGOF Yes Yes Yes No
sis [44]

Germany: endome- 2020 DGGG/AWMF No No No No
triosis [45]

Germany: fertility 2017 DGGG/AWMF No No No Endometriosis not
preservation [46] listed in this guide-

line

Germany, Swit- 2020 Ferti-PROTEKT Yes Yes Yes No
zerland, Austria:
fertility preserva-
tion [47]

Italy: endometriosis 2018 SIGO No Yes Yes Yes in case of pain but
[48] not obligatory

Spain: endometriosis, 2018 SEF Yes Yes Yes Only in case of rapid
women of child- growth or pain
bearing age [49]

UK: endometriosis 2017 NICE Yes Yes No No
[50]

Lessey 2018: Ovar- 2018 Publication/debate yes Yes Yes Only 1/5 discussants
ian endometriosis recommended FP
and infertility [26]

Cosma 2020: classifi- 2020 Review Yes Yes Yes Only in symptomatic
cation of endome- patients and abnor-
triosis [51] mal fertility tests

Miller 2020: endo- 2020 Systematic review Yes No Yes Yes

metrioma and
fertility [8]

ACOG American college of obstetricians and gynecologists, AWMF arbeitsgemeinschaft der wissenschaftlichen medizinischen fachgesellschaf-
ten (association of the scientific medical societies), CNGOF collége national des gynécologues et obstétricien francais, DGGG deutsche gesells-
chaft fiir gynikologie und geburtshilfe (german society of gynecology and Obstetrics), ESHRE European society of human reproduction and
embryology, FertiPROTEKT network of fertility preservation centres in german-speaking countries, F/GO international federation of gynecol-
ogy and obstetrics, FP fertility preservation, NICE (United Kingdom) national institute for health and care excellence, /VF in vitro fertilization,
SEF sociedad espafiola de fertilidad (spanish fertility society), SIGO italian society of gynecology and obstetrics, SOGC society of obstetricians
and gynaecologists of Canada, WES world endometriosis society

During the survey, we also decided to review the literature
for potential algorithms on fertility preservation and endo-
metriosis. Five proposed algorithms for fertility preservation

and endometriosis were identified in the recent literature [8,
47, 51-53]. While the publication of such recommendations
is to be welcomed, their approach is heterogeneous, with
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selection criteria focussing variously on age, low AMH and
the presence of endometriomas. Cosma et al. (2020) do not
implement cryopreservation as a routine strategy in their
algorithm, but state that it can be an option in selected cases
with previous ovarian surgery or low AMH (near 1 ng/ml)
[51]. The algorithm of Kho et al. (2018) looks at AMH and
AFC when endometriosis is associated with concomitant
fertility problems [52]; when poor ovarian reserve is encoun-
tered in women > 30 years of age, gamete preservation is
offered before surgical treatment. von Wolff & Nawroth
(2020) only recommend cryopreservation in women with
high ovarian reserve (AMH > 1 ng/ml) and guide women
with low reserve directly to ART [47]. Miller (2020)
addresses the negative impact on ovarian function subse-
quent to surgery; cryopreservation is proposed as an option
in the case of endometriomas larger than 3 cm [8]. Most
recently, Dolmans and Donnez (2021) have discussed the
strategy of ovarian tissue cryopreservation as an alternative
to oocyte vitrification for fertility preservation in endome-
triosis, examining the indications and results of both options,
and advise the use of ovarian tissue cryopreservation in all
stage III and IV endometriosis patients where surgery is
needed, AMH is low and the patient older than 30 years [53].

With reference to these different algorithms, we distilled
a proposed Europe-wide consensus algorithm to address the
results of the survey (Fig. 4) and in the author’s opinion it
may help to harmonize the available ones. An algorithm
should cover the patients at risk and thus we constructed it
so that patients with higher risk for fertility problems have

higher access to fertility preservation. As AFC is a more
subjective measure, we did not include this in the algorithm,
although some fertility specialists may continue to use AFC
to assess ovarian reserve and, with experience, it can be cost-
effective and equal to AMH. Age is an important parameter
as some countries restrict access to ART above a certain age.
As’young ‘ oocytes are of better quality with consequently
higher rates of maturity, fertilisation and good quality blas-
tocysts, it is important to stress that fertility preservation
should be accessible also for younger women for improving
live birth rate. Preservation of fertility in older women with
endometriosis tends to be less successful and will result in
increased costs of ART [54, 55].

As a result of undertaking this survey and construct-
ing a uniform algorithm, we believe that fertility outcomes
for women with endometriosis can be improved. It must
be recognised that the priority in endometriosis patients,
regardless of age and stage, is to control progression of the
disease (usually with medical treatment), without resorting
to surgery that could reduce antral follicles. Patients should
be informed of the influence of age on reproduction (encour-
aging the patient not to postpone pregnancy excessively)
and their ovarian reserve. While quantifying antral follicles
might be difficult in the context of an existing endometrioma,
AMH determination is a good additional marker of follicu-
lar density [22]. Patients with endometriomas that require
surgery should be informed of the risk that surgery imparts
on their ovarian reserve, and that it would be appropriate
to assess the need and possibility of performing follicular

Endometriosis Stage 3 and 4,

multiple surgeries, and
endometrioma >3 cm

Fertility screening:
AMH 2 1.0 ng/mL
(AFC <5)

Fertility screening:
AMH < 1.0 ng/mL

(AFC <5)

With a Irrespective of the
< 35 years partner? No age, fertility wishes
| and prior any
surgical treatment
. Yes
Is fEEl‘tl}lt); a Yes 1
priority? R
o - FERTILITY PRESERVATION
l Oocyte vitrification
N or ovarian tissue cryopreservation,
No as indicated

Fig.4 Proposed algorithm for the management of fertility preservation in women with endometriosis. AFC antral follicular count, AMH anti-

Miillerian hormone

@ Springer



82

Archives of Gynecology and Obstetrics (2023) 307:73-85

cell preservation before or after surgery. As ART and fertil-
ity preservation are not covered by health insurances in all
European countries, this might have an impact on deciding
for or against fertility preservation to postpone motherhood.

The likely uptake of this proposal for fertility preserva-
tion in endometriosis based on a European survey and cur-
rent literature is uncertain. No internationally recognised
guidelines (i.e. ESHRE or ASRM)—which are important
for disseminating and encouraging uptake of new develop-
ments in reproductive medicine—currently exist for fertility
preservation with a focus on and clear recommendations for
endometriosis patients. However, it should be appreciated
that as early as 2015, endometriosis was already recognised
as a potential indication for fertility preservation. A 20-per-
son expert working group of ESHRE and ASRM high-
lighted the need to discuss and offer fertility preservation
to patients with benign diseases causing premature ovarian
insufficiency including autoimmune diseases (e.g. systemic
lupus erythematosus, inflammatory bowel diseases, rheu-
matoid arthritis) and gynaecological conditions, including
endometriosis [56]. The advice for fertility preservation in
endometriosis has been repeated in more recent publications
[1], but there remain no clear guidelines from the leading
international specialist societies for its implementation in
daily practice.

At the time this manuscript was submitted, following
standard procedures for updating the ESHRE guidelines, a
draft was available in which to collect feedback from dif-
ferent stakeholders. In the draft available on 5 July 2021, it
was stated that “In case of extensive ovarian endometriosis,
clinicians should discuss the pros and cons of fertility pres-
ervation with women with endometriosis. The true benefit of
fertility preservation in women with endometriosis remains
unknown.” The statement was given a strong recommen-
dation. The fertility problems with regard to endometriosis
are however well known. More education and better aware-
ness among healthcare professionals involved in managing
women with endometriosis could facilitate counselling of
patients on the risks of infertility and the available options
for fertility preservation options. This can however be frus-
trated by unclear local legislation which can limit access to
adequate support. The differences across Europe are large
and, as the contradictory responses within the same country
have shown, a lot of work will be required to address these
inequalities. The support of European (e.g. European Soci-
ety of Gynaecology (ESG), ESHRE, the FertiPROTEKT
Network-and others) and local medical societies can play
an important role by influencing legislators and creating
awareness among gynaecologists, reproductive medicine
specialists and patients.

Reimbursement for fertility preservation does not depend
on guidelines. As it is clear from this survey, a huge dis-
crepancy exists across Europe. However, the potential loss
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of fertility, especially in the case of advanced endometrio-
sis (stage III or IV) or after surgery is well known. There
are clear, published recommendations detailing the effec-
tiveness of different options for fertility preservation that
could be offered to those patients [53, 57]. For example,
compared to the management of women with oncological
pathology, ovarian tissue cortex explantation plays a minor
role in cryopreservation for women with endometriosis.
This may be due to the perception in some countries that
this technique is experimental, although the latest ASRM
guidelines now endorse this procedure as an acceptable fer-
tility preservation method [22]. With more than 200 live
births reported, this technique certainly credits a place for
fertility preservation [53]. Of course, medical criteria and
individual circumstances will play a role on deciding which
procedure is best suited for each patient. Therefore, the deci-
sion to preserve fertility in this type of patients deserves
clear recommendations.

Finally, besides fertility preservation one can question
if other health costs related to endometriosis are also not
to be taken into account when counselling for proper treat-
ment. For example, pregnancy rate may differ according
to stage and costs related to ART could be reduced in a
selected population [58]. Also, obstetrical outcome in case
of endometriosis seems to harbour an increased risk of pre-
term delivery and neonatal admission to intensive care unit
and may thus increase the real cost of endometriosis [59].
Third, little information is available about the lifelong risk
for infertility and costs related to this issue, complicating the
cost-benefit analysis.

Conclusions

The results of this survey of 58 European gynaecological
surgeons and reproductive medicine specialists show a lack
of uniformity in guidelines and practices to preserve fertil-
ity in women with endometriosis. Some aspects of endo-
metriosis and fertility already show a good uptake, such as
reduction of endometriomas before oocyte pick-up, but the
availability of an endoscopic surgeon may be a limiting fac-
tor for some fertility centres.

Large differences in fertility preservation strategies across
Europe can be caused by multiple factors such as lack of
access to surgery or fertility centres, lack of knowledge,
unfamiliarity with procedures, absent or unclear regulations,
or confusing guidelines. However, counselling for fertility
preservation is becoming more relevant to endometriosis
patients to maximise their chances of becoming pregnant
and having a healthy baby during their reproductive life.
The women’s age, stage of the disease, and previous surgical
treatments may all result in a compromised ovarian reserve.
Even in the absence of surgical intervention, ovarian reserve
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will still be negatively impacted over time. The interven-
tion of European societies to create awareness and educate
women and healthcare professionals is urgently needed, con-
sidering incidence, pathology, and surgical consequences of
endometriosis.
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