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Abstract: International guidelines are published in oncology to provide standardized information 
and fertility preservation (FP) care for adults and children with cancer. For benign gynecologic dis-
eases (BGD), many recommendations are based on data coming from oncofertility studies rather 
than studies with a stronger and broader evidence base. The purpose of the study was to conduct a 
modified Delphi process for generating FP guidelines for BGD. A steering committee identified 42 
potential FP practices for BGD. Then 114 key stakeholders were asked to participate in a modified 
Delphi process via two online survey rounds and a final meeting. Consensus was reached for 28 
items. Among them, stakeholders rated age-specific information concerning the risk of diminished 
ovarian reserve after surgery as important but rejected proposals setting various upper and lower 
age limits for FP. All women should be informed about the benefit/risk balance of oocyte vitrifica-
tion, in particular about the likelihood of live birth according to age. FP should not be offered in 
rASRM stages I and II endometriosis without endometriomas. These guidelines could be useful for 
gynecologists to identify situations at risk of infertility and to better inform women with BGDs who 
might need personalized counseling for FP. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 July 2021                   doi:10.20944/preprints202107.0125.v1

©  2021 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202107.0125.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 20 
 

 

Keywords: Fertility preservation; oocyte vitrification; benign gynecologic disease; modified Delphi 
method; consensus study.  
 

1. Introduction 
International guidelines for clinical practice are published in oncology to offer stand-

ardized information and fertility preservation (FP) care for adults and children with can-
cer [1]. ESHRE Guideline Group on Female Fertility Preservation have published recom-
mendations covering numerous indications : cancer and benign diseases undergoing gon-
adotoxic treatments, transgender men, women requesting oocyte cryopreservation for 
age-related fertility loss [2]. Some other clinical practice guidelines have also been pub-
lished in non-oncological indications, but many recommendations are based primarily on 
data coming from oncofertility studies or expert opinion rather than studies with a 
stronger and broader evidence base [3–5]. However, the growing literature in this field 
should provide stronger data in the future [6].  

FP is inscribed in the law of several European countries: any man, woman, or child 
may have their gametes or germinal tissue collected and cryopreserved when a necessary 
medical treatment is likely impairing their fertility, or when this fertility is at risk of prem-
ature impairment. Some government health insurance programs cover most or all of the 
costs associated with FP for medical reasons. Because FP is free of charge for all patients 
in France, its indications may be enlarged. As both physicians and citizens, we have a 
responsibility to think about the cost-effectiveness and the cost-benefit balance of a FP 
strategy for benign gynecologic disease (BGD). Moreover, physicians need help in their 
everyday clinical practice to selecting appropriate indications for FP.  

Given the lack of published evidence about indications for BGD, the steering com-
mittee of this study chose to address a wide set of questions to an expert panel for their 
opinion. We conducted a modified Delphi process with native European French-speaking 
experts, aimed at generating clinical guidelines about: (i) the information to be provided 
to women of reproductive age with a BGD, (ii) technical aspects of FP for BGD, (iii) the 
indications for FP in endometriosis, (iv) the indications for FP in non-endometriosis BGD, 
(v) the indications for FP after a fortuitous diagnosis of an idiopathic diminished ovarian 
reserve.  

2. Materials and Methods 
We conducted a modified Delphi consensus process with two online survey rounds 

and a final meeting among a multidisciplinary expert panel comprising gynecologists spe-
cialized in reproductive medicine, gynecologic surgeons, embryologists, and women with 
personal experience in the fields of infertility, endometriosis, or female fertility preserva-
tion. Briefly, the modified Delphi process is a recognized technique used to develop qual-
ity indicators in healthcare. It involves reaching a consensus after performing several 
questionnaires rounds that collect expert opinions of clinical or scientific evidence. To 
avoid performing too many online rounds, we followed the methodology and guidance 
for the modified Delphi method as described by Boulkedid et al.(2011) [7].  

Preselection of statements and Delphi questionnaire preparation: 
The French national college of gynecologists and obstetricians (CNGOF, College Na-

tional des Gynécologues et Obstétriciens Français) designated a steering committee of 14 
professionals based on their recognized expertise in reproductive medicine, endometrio-
sis, gynecology, embryology, and fertility preservation. The committee also included a 
woman, with lived experience of endometriosis and infertility as a representative of a pa-
tient group (EndoFrance). This committee identified potentially relevant topics about FP 
for BGD, based on the international literature and their own experience, and chose to 
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exclude from this survey oncological FP indications as well as autoimmune and endocrin-
ologic diseases for which either the disease itself or its treatment might impair fertility.  

Expert panel composition  
To form a relevant expert panel, the steering committee aimed to gather a diverse 

group to ensure the broadest spectrum of opinion. The healthcare professionals were well-
known French-speaking experts in infertility, including physicians specialized in repro-
ductive medicine, gynecologic surgeons, obstetricians, embryologists, and specialists in 
pelvic imaging. They were selected from different geographic regions throughout France, 
Belgium, Switzerland, and the United Kingdom (UK) and, to ensure that they represent a 
wide array of clinical approaches, practices, and backgrounds, they practice medicine in 
teaching hospitals, general hospitals, or private hospitals and clinics. They were also se-
lected to represent a broad range of age and experience levels. Expert patients were vol-
unteers and came from two main French patient networks: one representing women with 
endometriosis (ENDOFRANCE https://www.endofrance.org) and one representing infer-
tile men and women (Association Collectif BAMP, https://bamp.fr . We planned to include 
at least 10 panelists by stakeholder category. The expert panel was not remunerated for 
their participation. 

Delphi round 1:  
Panelists who had agreed to participate received an email link to access the self-ad-

ministered questionnaire on a dedicated website. Non-responders were recontacted by 
email and telephone to encourage them to respond. Each panelist was asked to rate the 42 
statements for agreement. Each item was rated on a 9-point scale, where 1 meant definitely 
disagree (not a relevant or appropriate practice) and 9 definitely agree (relevant and ap-
propriate practice) with the statements. At the end of each of the five topics, the expert 
was invited to comment on the statements and to suggest possible additional statements 
not included in the list. 

Each statement was scored by its median. Statements were retained for the second 
round if the median score was 7, 8, or 9 and if at least 65% of the panel ratings were at 
least 7. At the end of the first round, the steering committee modified the questionnaire, 
adding, changing, or deleting some statements in accordance with the panelists' votes, 
comments, and suggestions.  

Delphi round 2  
The second-round self-administered questionnaire was sent by email to each expert 

who had participated in the first round. These panelists also received feedback on the first-
round results (median panel rating, frequency distribution, and their own individual rat-
ings). They were asked to re-rate each statement based on both their own opinion and the 
panel responses during the first round. To be included in the final set, statements had to 
have median ratings of 7–9 and 75% agreement among panelists [Boulkedid, 2011 #253].  

Final meeting for approval of selected clinical guidelines 
The project concluded with a final meeting on November 17, 2020. Due to the 

COVID-19 pandemic, the meeting took place by videoconference. All panel members 
were invited for this consensus meeting, during which an overview of the results of the 
second-round ratings was reported, including the overall medians and the percentages of 
agreement. The meeting was chaired by three of the authors (BC, EL, and AF). This meet-
ing enabled the clarification or rephrasing of some of the already accepted statements.  

Statistical analysis 
We conducted a descriptive analysis of the participants' characteristics and of the 

data of each Delphi round. Results were reported as medians (Q1, Q3) for continuous 
variables and as frequency counts and percentages (%) for categorical variables. Medians 
and interquartile ranges during the Delphi rounds describe the relevance of each item, 
and percentages the agreement among panelists. Statistical analysis was conducted with 
SAS® software v9.4 (SAS Institute Inc.; Cary, NC, USA).  

This study did not require ethics review or approval by a research Ethics Committee 
as, consistent with European regulations, France does not require this approval for 
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research based on questionnaires and interviews with health professionals 
(https://www.legifrance.gouv.fr/eli/decret/2017/5/9/AFSP1706303D/jo/texte). 

3. Results 
3.1. Selection of statements  
 

The steering committee chose 42 statements to present for the first Delphi round. 
These statements were distributed into five general categories: (i) Information to provide 
to women of reproductive age with a BGD (n = 9), (ii) Technical aspects of FP for BGD (n 
= 6), (iii) Indications for FP in endometriosis (n = 13), (iv) Indications for FP for non-endo-
metriosis BGD (n =10), (v) Indications for FP after the fortuitous diagnosis of an idiopathic 
diminished ovarian reserve (n = 4). 

 
3.2. Composition of the expert panels 
 

Overall, 114 experts were approached to participate in this modified Delphi proce-
dure. Table 1 summarizes the characteristics of the panelists who responded, completing 
at least one questionnaire: 80 professionals and 6 patients.  

 
Table 1. Characteristics of the PreFerBe expert panel members who participated in the Delphi survey. 

 
 Round 1 (n=86) 

n(%) 
Round 2 (n=75) 

N (%) 
Status   

Physicians 80 (93) 72 (96) 
Patients 6 (7) 3 (4) 

Age (median) [Q1-Q3] 46 [37 ; 54]                         
(n=81, 5 MD) 

46 [41 ; 54]                            
(n=74, 2 MD) 

If physicians, years of experience (range) 17 [12-26]                         
(n=78, 2 MD) 

16,5 [12-25,25]                    
(n=74, 2 MD) 

If physicians, specialty   
Gynecology-Obstetric 55 (64) 46 (61) 

Embryologist 16 (19) 16 (21) 
Endocrinology 5 (6) 5 (7) 

Radiology 3 (3) 3 (4) 
Midwife 2 (2) 2 (3) 

If physicians, field of activity   

Physician specialized in reproductive medecine 36 (45) 30 (40) 
Gynecologic surgeons 20 (25) 19 (25) 

Embryologist 15 (19) 15 (20) 
Endocrinology 1 (1) 1 (1) 

Other  11 (14) 4 (5) 
MD 3 (4) 3 (4) 

If physicians, sector of activity   
Public sector 48 (60) 44 (61) 
Private sector 14 (18) 10 (14) 
Public and private sectors 12 (15) 12 (17) 
MD 6 (8) 6 (8) 
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If physicians, activity in a University Teaching Hospital  56 (70) 52 (72) 
Participation in a learning society of the field  34 (39) 34 (45) 

 
3.1.1 Delphi round 1  
 

Round 1 received responses from 75% of the stakeholders (86/114) (Figure 1). Data 
analysis resulted in the rejection of 17 statements and the selection of 14 without any mod-
ifications. Another 11 statements were modified based on comments from the respond-
ents, who also proposed 6 new items that were included in the survey between round 1 
and 2. Two of these new questions were selected by the panel after round 2. 

 

 
Figure 1. A stepwise two-round modified Delphi consensus survey to approve clinical guideline for fertility preserva-
tion in women with benign gynecologic disease. 
 

3.1.2. Delphi round 2 
 

The stakeholder response rate for round 2 was 87% (75/86). Results led to the rejection 
of 2 of the remaining 31 statements.  
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3.1.3. Approval of selected clinical guidelines  
 

Among the 86 participants asked to approve the final set of guidelines, 38 (50.6%) 
participated in the final videoconference to discuss and approve the final 29 statements. 
Comments led to the modification of the form, but not the substance, of five statements. 
Two statements were merged into one. Finally, a consensus approved 28 items, which 
form the final set of French clinical guidelines defining the indications for oocyte vitrifi-
cation for fertility preservation in women with benign gynecologic disease (Table 2).  

  
Table 2. Final set of French clinical guidelines defining indications for oocyte vitrification for fertility preservation 

in women with benign gynecologic disease. 
 

 Counseling women of reproductive age with benign gynecologic disease 
about fertility preservation 

1 Before any surgery at risk of ovarian damage, women of child-bearing age should be informed of its potential 
effect on their ovarian reserve. 

2 Women should be informed about the techniques for preserving their fertility most appropriate for them, ac-
cording to their age and ovarian reserve. 

3 Women should be informed that the use of the cryopreserved oocytes may never be necessary. 
4 Women should be informed of the possible complications associated with ovarian stimulation and with oocyte 

retrieval. 
5 Women should be informed that the use of fertility preservation techniques does not constitute a guarantee 

that they can have a child in the future. 
6 Women should be informed of the objective chances of having a child after oocyte vitrification according to the 

number of vitrified oocytes and their age at the time of vitrification. 
7 Women should be informed of the possibility of performing several cycles of stimulation to accumulate a suffi-

cient number of oocytes. 
8 Women should be given a reflection period to consider if they wish to commit themselves to the journey of 

fertility preservation. 
9 A physician trained in reproductive medicine should inform the woman during a specific consultation about 

the techniques, modalities, results, and risks of fertility preservation, as well as of the regulatory conditions in 
effect in force. 

10 Women with a benign gynecologic disease for which there is a risk that treatment might impair fertility should 
be informed about the desirable timeframe for implementing the appropriate fertility preservation procedures. 

 Practical aspects of fertility preservation for benign gynecologic disease 
11 Vitrification of mature oocytes after ovarian stimulation is the preferred method of fertility preservation for 

benign gynecologic disease.  
 Indications for fertility preservation for endometriosis 
12 Fertility preservation should be proposed for bilateral endometriomas > 3 cm.  
13 It is not advised to propose fertility preservation for a first episode of unilateral endometrioma < 3 cm in a 

woman with an ovarian reserve normal for her age.  
14 For a first episode of unilateral endometrioma > 3 cm, it is advised to assess the indication for fertility preser-

vation on a case-by-case basis according to age and ovarian reserve.  
15 It is proposed to discuss fertility preservation for a recurrent unilateral endometrioma.  
16 It is advised to propose fertility preservation for an endometrioma on a single ovary. 
17 When ovarian stimulation for fertility preservation is indicated for endometrioma(s), it is proposed to act if 

possible before cystectomy to increase the number of oocytes cryopreserved, if the ovaries are easily accessible 
for retrieval. 

18 It is not advised to propose fertility preservation for minimal to mild endometriosis that does not affect the 
ovaries. 

19 When ovarian stimulation for fertility preservation is indicated for endometrioma(s), it is proposed that it be 
performed after drainage if the endometriomas are too bulky and/or if they prevent easy access to the ovaries 
for retrieval. 
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 Other indications for fertility preservation for benign gynecologic disease: tubal disease, persistent ovarian 

cysts, fibroids 
20 It is not advised to propose fertility preservation before surgery for a first persistent unilateral non-endometri-

otic ovarian cyst episode 
21 It is proposed to discuss fertility preservation if surgery is indicated for bilateral persistent ovarian cysts, de-

pending on age and ovarian reserve. 
22 Fertility preservation is not proposed for isolated uterine adenomyosis. 
23 It is proposed to discuss fertility preservation if surgery is indicated for presumed benign persistent ovarian 

cyst(s) on a single ovary. 
24 It is proposed to discuss fertility preservation if surgery is indicated for recurrent benign persistent ovarian 

cyst(s), depending on age and ovarian reserve. 
25 It is not advised to propose fertility preservation for isolated fibromatous disease.  
26 In the case of surgery for benign gynecologic disease at presumed risk of impaired ovarian function, preopera-

tive ovarian reserve testing is proposed. 
Fertility preservation for idiopathic ovarian reserve in the absence of gynecologic and endocrinologic 

diseases 
27 For women with a first-degree family history of premature ovarian insufficiency, it is advised to perform regu-

lar follow-up of their ovarian reserve to be able to propose fertility preservation if necessary. 
28 Should a substantial impairment of ovarian reserve for age be discovered fortuitously and indicate the need 

for an etiological workup, it is proposed to discuss fertility preservation on a case-by-case basis. 
 

Table A1 presents the recommendations for which no consensus was reached. Ex-
perts rejected definitions of upper and lower thresholds for determining cutoffs age before 
or after which fertility preservation could not be offered. They also rejected a proposal to 
offer FP in rASRM stages I and II endometriosis without endometriomas. 

4. Discussion 
We present here the first guidelines focusing on FP in women with BGD after a sci-

entifically designed Delphi process and with a high response rate by a large panel of 
health professionals and patients. Stakeholders rated age-specific information concerning 
the risk of diminished ovarian reserve after surgery as important but rejected several up-
per and lower age limits. They determined that women must be informed about the ben-
efit/risk balance of oocyte vitrification, in particular about the likelihood of live birth ac-
cording to age at oocyte vitrification.  

The  ESHRE Guideline on Female Fertility Preservation does not distinguish BGDs 
from malignant conditions, given that personalized counseling about fertility preserva-
tion must be a systematic reflex by healthcare professionals before every gonadotoxic 
treatment, independent of its indication [2].  

We have chosen to focus these guidelines on oocyte vitrification as an FP method. 
We voluntarily excluded statements about fertility-sparing surgical techniques during the 
Delphi questionnaire preparation, even though fertility-sparing gynecologic surgery 
would be of interest for specific guidelines [6,8].  

 
Counseling women of reproductive age with a benign gynecologic disease 

Counseling women before FP for benign indications was one of the major issues 
raised by the experts. Some stated that every woman should be warned before every op-
eration associated with a risk of inducing a diminished ovarian reserve, such as ovarian 
cystectomy. Moreover, every woman should receive age-specific specialized information 
about the risks any ovarian stimulation and oocyte retrieval, with personalized counseling 
about the chances of live birth.  
All studies agree about the need for age-specific information [9]: cryopreservation of an 
oocyte is not synonymous of FP, and the routine use of the ambiguous expression "fertility 
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preservation" rather than “egg-freezing” may confuse women, often giving them false 
hopes of live births [10]. Our Delphi method results are thus consistent with the ESHRE 
guidelines, which also underline the importance of age-specific counseling in the light of 
women's individual needs.  

The risk of diminished ovarian reserve after ovarian surgery and the importance of 
the age at the time of oocyte cryopreservation are the main points that every gynecologic 
surgeon must know. The study by Cobo et al. (2018) of both oocyte survival rates after 
thawing and implantation rates showed a significantly higher cumulative live-birth rate 
(CBLR) in women who had their oocytes cryopreserved before their 35th birthday [11]. For 
example, in non-malignant conditions, the CLBR with 15 vitrified oocytes is 69.8% for 
these women and only 38.8% afterwards.  

The chances of live birth according to age at oocyte vitrification must be discussed 
together with the risks of the FP intervention. The principal risks of ovarian stimulation 
are OHSS and thrombosis. Grandone et al. reported a venous thromboembolism rate of 
0.6% in women undergoing ART [12]. The odds ratio for such a venous thromboembolism 
among women undergoing ART who had been using estroprogestative contraception is 
higher, however, almost tripled (OR 2.96, 95% CI, 1.95-4.5). Accordingly, the overall risk 
in ART may not be the same as that for ovarian stimulation for BGD, especially among 
women using contraception, as women with endometriosis commonly do. The risks of 
oocyte retrieval are principally pelvic hemorrhage and pelvic postoperative infections, es-
pecially in women with endometriosis. The retrospective analysis of a cohort of 23 827 
oocyte retrieval procedures conducted by Levi-Setti et al. (2018) estimated an overall com-
plication rate of 0.4%. The overall risks of oocyte cryopreservation are low but must be 
balanced against the likelihood of CBLR. For example, Doyle et al. (2016) reported a live 
birth rate of 2.5% per vitrified oocyte retrieved from women aged 41-42 years; this birth 
rate cannot justify the risk of the FP procedure [13].  

 
Technical aspect of fertility preservation for BGD 

 Experts endorsed only oocyte vitrification as an FP technique for BGD. This result 
is consistent with the ESHRE recommendations. 

 
Indications for FP in endometriosis 

FP is a major concern for women with endometriosis, given the impact on their fer-
tility of the disease and of the surgery required to treat it. The risk of diminished ovarian 
reserve after endometrioma surgery is well documented, and the indications for ovarian 
cystectomy have decreased [14]. Laparoscopic surgery might increase the pregnancy rate, 
but for now, no RCT has studied the live-birth rate and the effect of laparoscopy on fertil-
ity remains uncertain [15]. If technically possible, the stakeholders advised ovarian stim-
ulation first, before surgery for endometriosis. If the endometrioma is too large for easy 
retrieval, the experts advised surgical drainage rather than a cystectomy before ovarian 
stimulation. This recommendation is in line with the results of Cobo et al. (2018), who 
reported better ovarian response to ovarian stimulation and a significant better CLBR in 
women no older than 35 years without or before surgery (72.5%) compared with after 
surgery (52.8%). Some authors would like to extend the FP indications for endometriosis 
when there is a high probability of IVF in the future, to freeze “younger oocytes” [5]. The 
participants in our study rejected this strategy, on the grounds that FP should not be sys-
tematic for all women with endometriosis.  

Cobo et al. (2020) also reported the observation of an egg-freezing program for 1044 
women with endometriosis: among them 46.5% (n = 485) returned to use their vitrified 
oocytes and had a live-birth rate of 46.4%, with 225 babies [16]. These women, however, 
returned for their vitrified oocytes only 1.5 years after vitrification, and 26.6% of the 
women who had not been pregnant with their returned frozen-thawed oocytes did finally 
become pregnant after IVF and fresh embryo transfer. Accordingly, we cannot reach a 
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definitive conclusion about the real benefit of FP in endometriosis for obtaining a live-
birth compared to a first IVF strategy with a fresh embryo transfer [6].  

The experts in our study also did not advise FP for stages I-II endometriosis without 
endometrioma. Rather, they recommended offering FP in women with endometrioma, 
and more specifically for bilateral endometriomas > 3 cm, recurrence after a first surgery 
for a unilateral endometrioma > 3 cm, and for endometrioma in a single ovary. In case of 
a first and single endometrioma > 3 cm, FP should be assessed case-by-case, taking age 
and ovarian reserve into account. In a systematic review, however, Lantsberg et al. (2020) 
pointed out the lack of evidence concerning the effectiveness and long-term follow-up of 
FP for endometriosis. The interest of oocyte banking must be debated in endometriosis at 
the light of its potential medical risks and economic cost, given the high incidence of en-
dometriosis in the general population, estimated at 6 to 10% of women of reproductive 
age [17].  
 
Idiopathic diminished ovarian reserve in the absence of gynecologic and endocrino-
logic diseases 

The ESHRE guideline on Female Fertility Preservation does not recommend FP for 
women with overt primary ovarian insufficiency. In some pathologies, such as endome-
triosis or systemic lupus erythematosus, the relevance of pretreatment AMH levels for 
predicting the need for fertility preservation is unclear. The value of FP for women with 
reduced ovarian reserve is unclear, and ESHRE guideline recommend an individualized 
approach.  

There are currently no data about the strategy for a fortuitous diagnosis of dimin-
ished ovarian reserve in healthy young woman. Oocyte cryopreservation is proposed for 
post pubertal female children, adolescents and young adults at risk of premature ovarian 
failure [3]. However, even in medical indications for FP, its efficacy, especially over the 
long term, is unknown [18].  

Sometimes, young women of reproductive age are offered AMH testing for a “per-
sonalized “fertility assessment to discuss fertility preservation in the aim of postponing 
childbearing [19,20]. Anti-Mullerian hormone (AMH) is not a qualitative marker of fertil-
ity in healthy young women; spontaneous pregnancies are reported even for women with 
very low AMH levels [21]. AMH could, however, predict age of menopause, especially 
for younger women, and a low AMH reflects a reduction in a woman's reproductive 
lifespan that might justify proposing FP [22,23]. Systematic FP in this indication is highly 
questionable, given the very limited data and the absence of long follow-up studies that 
could prove that this strategy would avoid unintended childlessness. Social egg freezing 
could induce long-term disappointment, because women often overestimate their chance 
of pregnancy after oocyte cryopreservation [24]. 

The preferable strategy in response to a fortuitous diagnosis of diminished ovarian 
reserve remains to be determined. The experts in our study chose to not propose FP sys-
tematically for either for women with a first-degree family history of premature ovarian 
insufficiency when their own ovarian reserve testing is normal or for a fortuitous diagno-
sis of idiopathic impairment of ovarian reserve. They specifically rejected ovarian tissue 
cryopreservation for this indication. Some authors propose this ovarian tissue cryopres-
ervation with the aim of in vitro activation of ovarian cortex before autologous transplan-
tation [25]. However, this innovative method must be interpreted cautiously and deserves 
further well-conducted studies. 

5. Conclusions 
To the best of our knowledge, we present here the first guidelines focusing on fertility 

preservation for women with benign gynecologic diseases and based on a scientifically 
designed Delphi process. These guidelines could be useful for gynecologists (i) to identify 
situations at risk of infertility, (ii) to provide better information for women with benign 
gynecologic diseases who might need personalized counselling for fertility preservation, 
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and (iii) to standardize FP strategies for BGDs despite the current lack of an evidence base. 
However, cost-effectiveness and cost-benefit analyses are needed before concluding that 
egg banking is useful in the context of benign gynecologic diseases. 
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Appendix Table A1: Set of initial and final statements used in the Delphi process to define 
indications for fertility preservation in women with benign gynecologic disease, with a 
description of the selection process through the approval of the final clinical guideline.  

Round 1 Round 2 Panel Meeting discussion 

Initial proposed items Median % ≥7 Status Modified formulation (if 

applicable) 

Median % ≥7 Status Consensus formulation of the final retained 

items 

Counseling women of reproductive age with benign gynecologic disease about fertility preservation 

Before any surgery with 

a risk of ovarian dam-

age, women of child-

bearing age must be in-

formed of its potential 

effect on their ovarian 

reserve. 

9 95% Modified Before any surgery with 

a presumed risk of 

ovarian damage, 

women of child-bearing 

age must be informed of 

its potential effect on 

their ovarian reserve 

9 99% Modified Before any surgery at risk of 

ovarian damage, women of 

child-bearing age should be in-

formed of its potential effect on 

their ovarian reserve.  

Women must be in-

formed about the differ-

ent techniques for fertil-

ity preservation. 

9 83% Modified Women must be in-

formed about the tech-

niques for fertility 

preservation most ap-

propriate for them, ac-

cording to their age and 

ovarian reserve. 

9 93% Modified Women should be informed 

about the techniques for pre-

serving their fertility most ap-

propriate for them, according to 

their age and ovarian reserve. 

Women must be in-

formed that the reuse of 

the preserved gametes 

may never be necessary 

8 91% Retained  9 95% Modified Women should be informed that 

the use of the cryopreserved oo-

cytes may never be necessary. 

 

Women must be in-

formed of the possible 

complications associated 

with ovarian stimulation 

and with oocyte retrieval 

9 86% Retained  9 96% Modified Women should be informed of 

the possible complications asso-

ciated with ovarian stimulation 

and with oocyte retrieval. 

Women must be in-

formed that fertility 

preservation techniques 

do not constitute a 

guarantee that they can 

have a child in the fu-

ture. 

9 97% Retained  9 99% Modified Women should be informed that 

the use of fertility preservation 

techniques does not constitute a 

guarantee that they can have a 

child in the future. 

Women must be in-

formed of the objective 

chances of having a 

child after oocyte vitrifi-

cation according to the 

9 86% Retained  9 96% Modified Women should be informed of 

the objective chances of having 

a child after oocyte vitrification 

according to the number of 
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number of vitrified oo-

cytes and their age at 

the time of vitrification. 

vitrified oocytes and their age at 

the time of vitrification. 

 

It is advised that women 

be informed of the pos-

sibility of performing 

several cycles of stimu-

lation to accumulate a 

sufficient number of oo-

cytes. 

9 87% Retained  9 95% Modified Women should be informed of 

the possibility of performing 

several cycles of stimulation to 

accumulate a sufficient number 

of oocytes. 

It is advised to give 

women a waiting pe-

riod to decide if they 

wish to launch them-

selves into the journey 

of fertility preservation.  

9 90% Modified It is advised to give 

women a waiting pe-

riod to decide if they 

wish to commit them-

selves to the journey of 

fertility preservation. 

9 95% Modified Women should be given a reflec-

tion period to consider if they 

wish to commit themselves to 

the journey of fertility preserva-

tion. 

 

Women who are candi-

dates for fertility preser-

vation must be in-

formed of the legal and 

administrative condi-

tions in force. 

 

9 88% Retained  9 93% Modified 

and 

merg

ed 

A physician trained in reproduc-

tive medicine should inform the 

woman during a specific consul-

tation about the techniques, mo-

dalities, results, and risks of fer-

tility preservation, as well as of 

the regulatory conditions in ef-

fect in force.  / / / Added A consultation with a 

specialist in reproduc-

tive medicine must take 

place to explain the 

techniques, modalities, 

results and risks of fer-

tility preservation 

9 96% 

/ / / Added In the case of benign gy-

necologic disease for 

which there is a risk 

that treatment might 

impair fertility, women 

must be informed about 

the conditions of access 

to fertility preservation 

and time required for it 

9 95% Modified Women with a benign gyneco-

logic disease for which there is a 

risk that treatment might impair 

fertility should be informed 

about the desirable timeframe 

for implementing the appropri-

ate fertility preservation proce-

dures. 

Practical aspects of fertility preservation for benign gynecologic disease 

It is advised to prefer 

vitrification of mature 

9 97% Retained  9 97% Modified Vitrification of mature oocytes 

after ovarian stimulation is the 
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oocytes after ovarian 

stimulation. 

preferred method of fertility 

preservation for benign gyneco-

logic disease.  

It is advised to propose 

37 years as the maxi-

mum age at which oo-

cyte preservation 

should be offered. 

5 25% Discarded / / / / / 

It is advised to propose 

40 years as the maxi-

mum age at which oo-

cyte preservation 

should be offered. 

6 40% Discarded / / / / / 

It is not advised to per-

form fertility preserva-

tion for benign gyneco-

logic disease when the 

biomarkers (FSH and 

blood estradiol at the be-

ginning of the follicular 

phase, and AMH) and 

ultrasound (antral folli-

cle count) already show a 

severely diminished 

ovarian reserve 

5 33% Discarded / / / / / 

It is advised to await the 

age of 23 years before 

proposing oocyte cryo-

preservation because of 

the higher risk of oocyte 

aneuploidy among very 

young women. 

4 25% Discarded / / / / / 

It is advised to await if 

possible the age of 18 

years before proposing 

oocyte cryopreservation 

because of the higher 

risk of oocyte aneu-

ploidy among very 

young women. 

5 35% Discarded / / / / / 

Indications for fertility preservation for endometriosis 
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It is advised to propose 

fertility preservation for 

bilateral endometrio-

mas > 3 cm. 

9 79% Retained  9 85% Modified Fertility preservation should be 

proposed for bilateral endome-

triomas > 3 cm.  

 

It is advised to propose 

fertility preservation for 

voluminous unilateral 

endometrioma. 

7 52% Discarded / / / / / 

It is advised to propose 

fertility preservation for 

unilateral endometri-

oma ≥ 6 cm. 

7 53% Discarded / / / / / 

It is not advised to envi-

sion fertility preserva-

tion for a first episode 

of unilateral endometri-

oma < 3 cm. 

 

8 65% Modified It is not advised to envi-

sion fertility preserva-

tion for a first episode 

of unilateral endometri-

omas < 3 cm in a 

woman with an ovarian 

reserve normal for her 

age. 

8 84% Modified It is not advised to propose fer-

tility preservation for a first epi-

sode of unilateral endometri-

oma < 3 cm in a woman with an 

ovarian reserve normal for her 

age.  

In the case of a first epi-

sode of unilateral endo-

metrioma between 3 

and 6 cm, it is advised 

to assess the indication 

for fertility preservation 

on a case-by-case basis 

according to age and 

ovarian reserve. 

9 77% Retained  9 89% Modified For a first episode of unilateral 

endometrioma > 3 cm, it is ad-

vised to assess the indication for 

fertility preservation on a case-

by-case basis according to age 

and ovarian reserve.  

It is advised to propose 

fertility preservation for 

multiple endometrio-

mas > 3 cm on the same 

ovary. 

7 63% Discarded / / / / / 

It is advised to propose 

fertility preservation for 

a recurrent unilateral 

endometrioma. 

8 79% Retained  8 88% Modified It is proposed to discuss fertility 

preservation for a recurrent uni-

lateral endometrioma.  

It is advised to propose 

fertility preservation for 

an endometrioma on a 

single ovary. 

9 82% Retained  9 88% Modified It is advised to propose fertility 

preservation for an endometri-

oma on a single ovary. 
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For a woman with no im-

mediate plans to have a 

child, it is advised to pro-

pose fertility preserva-

tion if she had endome-

triosis that will require 

IVF should she want a 

child in the future. 

8 61% Discarded / / / / / 

When it is decided that 

fertility preservation is 

indicated for endome-

trioma(s), it is advised 

to act if possible before 

surgery to increase the 

number of oocytes pre-

served. 

8 71% Modified When ovarian stimula-

tion for fertility preser-

vation is indicated for 

endometrioma(s), it is 

advised to act if possi-

ble before surgery to in-

crease the number of 

oocytes preserved, if the 

ovaries are easily acces-

sible for retrieval.  

8 85% Modified When ovarian stimulation for 

fertility preservation is indi-

cated for endometrioma(s), it is 

proposed to act if possible be-

fore cystectomy to increase the 

number of oocytes cryo-

preserved, if the ovaries are eas-

ily accessible for retrieval. 

Il is advised to perform 

sclerotherapy of endo-

metriomas before ovar-

ian stimulation for oo-

cyte preservation. 

5 24% Discarded / / / / / 

It is not advised to pro-

pose fertility preserva-

tion for minimal to mild 

endometriosis. 

 

8 71% Modified It is not advised to pro-

pose fertility preserva-

tion for minimal to mild 

endometriosis that does 

not affect the ovaries. 

8 89% Retained It is not advised to propose fer-

tility preservation for minimal 

to mild endometriosis that does 

not affect the ovaries. 

 It is not advised to pro-

pose fertility preserva-

tion for deep endome-

triosis with no tubal or 

ovarian damage 

7 51% Discarded / / / / / 

/ / / Added When ovarian stimula-

tion for fertility preser-

vation is indicated for 

endometrioma(s), it is 

advised to perform it af-

ter drainage if the endo-

metriomas are too bulky 

and/or prevent easy 

8 82% Modified When ovarian stimulation for 

fertility preservation is indi-

cated for endometrioma(s), it is 

proposed that it be performed 

after drainage if the endometri-

omas are too bulky and/or if 

they prevent easy access to the 

ovaries for retrieval. 
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access to the ovaries for 

retrieval 

Other indications for fertility preservation for benign gynecologic disease: tubal disease, persistent ovarian cysts, fibroids 

It is advised to propose 

fertility preservation in 

the case of severe tubal 

impairment for which 

IVF will be probably 

necessary if pregnancy 

should be desired. 

 

5 36% Discarded / / / / / 

It is not advised to pro-

pose fertility preserva-

tion before surgery for a 

first persistent unilat-

eral non-endometriotic 

ovarian cyst episode 

8 76% Retained  8 88% Retained It is not advised to propose fer-

tility preservation before sur-

gery for a first persistent unilat-

eral non-endometriotic ovarian 

cyst episode 

It is advised to discuss 

fertility preservation for 

a first bilateral persis-

tent ovarian cyst epi-

sode. 

 

8 73% Modified It is advised to discuss 

fertility preservation if 

surgery is indicated for 

bilateral persistent ovar-

ian cysts, depending on 

age and ovarian reserve. 

8.5 89% Modified It is proposed to discuss fertility 

preservation if surgery is indi-

cated for bilateral persistent 

ovarian cysts, depending on age 

and ovarian reserve. 

Fertility preservation 

must not be proposed 

for isolated uterine ade-

nomyosis. 

 

8 86% Retained  9 94% Modified Fertility preservation is not pro-

posed for isolated uterine ade-

nomyosis. 

 

After adnexal torsion, it 

is advised to discuss 

fertility preservation on 

a case-by-case basis. 

 

7 58% Discarded / / / / / 

Fertility preservation 

must not be proposed in 

the case of a single 

ovary with no disease at 

risk of diminished ovar-

ian reserve associated 

with the procedure. 

 

7 56% Discarded / / / / / 
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Fertility preservation 

must be proposed in 

cases of presumed be-

nign persistent ovarian 

cyst(s) on a single 

ovary. 

 

7 67% Modified It is advised to discuss 

fertility preservation if 

surgery is indicated for 

presumed benign per-

sistent ovarian cyst(s) 

on single ovary, de-

pending on age and 

ovarian reserve. 

8 90% Modified It is proposed to discuss fertility 

preservation if surgery is indi-

cated for presumed benign per-

sistent ovarian cyst(s) on a sin-

gle ovary. 

Fertility preservation 

must be proposed after 

surgery for a recurrent 

persistent ovarian cysts 

presumed to be benign. 

 

8 73% Modified It is advised to discuss 

fertility preservation if 

surgery is indicated for 

a recurrent benign per-

sistent ovarian cyst(s), 

depending on age and 

ovarian reserve. 

9 92% Modified It is proposed to discuss fertility 

preservation if surgery is indi-

cated for recurrent benign per-

sistent ovarian cyst(s), depend-

ing on age and ovarian reserve. 

Fertility preservation 

must not be proposed 

for isolated fibromatous 

disease. 

 

8 81% Retained  8 89% Modified It is not advised to propose fer-

tility preservation for isolated fi-

bromatous disease.  

Fertility preservation is 

advised when emboli-

zation of uterine fibro-

mas is indicated in a 

woman of child-bearing 

age. 

 

5 36% Discarded / / / / / 

/ / / Added In the case of surgery for 

benign gynecologic dis-

ease at presumed risk of 

impaired ovarian func-

tion, preoperative ovar-

ian reserve testing is 

proposed. 

9 90% Retained In the case of surgery for benign 

gynecologic disease at pre-

sumed risk of impaired ovarian 

function, preoperative ovarian 

reserve testing is proposed. 

/ / / Added In the case of surgery for 

persistent benign ovar-

ian cysts except for en-

dometrioma (dermoid, 

seromucinous, etc.) 

when fertility preserva-

tion is indicated, it is 

advised to proceed to 

7 55% Discarded / 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 July 2021                   doi:10.20944/preprints202107.0125.v1

https://doi.org/10.20944/preprints202107.0125.v1


 18 of 20 
 

 

oocyte preservation af-

ter ovarian surgery  

/ / / Added When embolization of 

uterine fibromas is indi-

cated as an alternative 

to hysterectomy, it is 

proposed that oocyte 

preservation be dis-

cussed as a function of 

age and ovarian reserve 

7 51% Discarded / 

Fertility preservation for idiopathic ovarian reserve in the absence of gynecologic and endocrinologic diseases 

It is advised to discuss 

fertility preservation for 

women with a first-de-

gree family history of 

premature ovarian in-

sufficiency. 

 

7 67% Modified For women with a first-

degree family history of 

premature ovarian in-

sufficiency, it is advised 

to perform regular fol-

low-up of their ovarian 

reserve to be able to 

propose fertility preser-

vation if necessary. 

8 82% Retained For women with a first-degree 

family history of premature 

ovarian insufficiency, it is ad-

vised to perform regular follow-

up of their ovarian reserve to be 

able to propose fertility preser-

vation if necessary. 

It is advised not to pro-

pose cryopreservation 

of ovarian tissue for a 

woman referred for 

consultation about fer-

tility preservation for a 

diminished ovarian re-

serve. 

 

7 55% Discarded / / / / / 

Should an abnormally 

diminished ovarian re-

serve be discovered for-

tuitously, it is advised 

to discuss fertility 

preservation on a case-

by-case basis in cooper-

ation with geneticists. 

 

8 78% Modified Should a severe impair-

ment of ovarian reserve 

for age be discovered 

fortuitously and indi-

cate the need for an eti-

ological work-up, it is 

advised to discuss fertil-

ity preservation on a 

case-by-case basis as a 

function of the results of 

the genetic work-up.  

9 89% Modified Should a substantial impairment 

of ovarian reserve for age be 

discovered fortuitously and in-

dicate the need for an etiological 

workup, it is proposed to dis-

cuss fertility preservation on a 

case-by-case basis. 

Should a diminished 

AMH level be 

6 42% Discarded / / / / / 
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