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ABSTRACT

ARTICLE HISTORY

The aim of this study was to explore the experiences of young girls and women who underwent
or considered ovarian tissue cryopreservation (OTC) using a systematic review of qualitative
studies with thematic synthesis framework. Major electronic databases: MEDLINE, EMBASE, the
Cochrane Library, CINAHL and PsycINFO were searched from 1946 to May 2020 and reference
lists of relevant articles were hand searched. Any studies that described a qualitative inquiry and
highlighted the experiences of women with regards to OTC were included. Two independent
reviewers screened the title and abstracts and made a selection against inclusion criteria. Main
outcomes measures were experiences of women who have considered and/or undergone OTC,
decision making in women who underwent or considered OTC and patient education. Nineteen
studies were assessed for full text eligibility and four were included in analysis. 144 verbatim
quotations from 85 participants in high income countries (UK, USA and Denmark) were included.
Two studies adopted grounded theory approach, one phenomenology and one inductive con-
tent analysis. Four themes were generated; participants described their experiences as emo-
tional, involving complex decision-making, helping them prepare for the long-term
consequences of potentially losing their fertility and hormonal function, as well as their experi-
ence being educational. Additionally, the more practical aspects of the procedure such as OTC
being invasive as well as costs implications were highlighted. Women and young girls are often
involved in making time-sensitive decisions whether or not to undergo OTC. Healthcare profes-
sionals involved in the care of young girls and women undergoing this method need to also
take into consideration the emotional wellbeing of the patients as well as the time and expert-
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ise it requires to help them make an informed decision.

Introduction

Ovarian tissue cryopreservation (OTC) is an emerging
approach for fertility preservation and thousands of
young girls and women whether treated for cancer or
benign gynecological conditions, have undergone this
procedure worldwide [1-3]. The most common and
established method of female fertility preservation is
oocyte cryopreservation [4]. Oocyte cryopreservation
has limitations, such as not being suitable for pre-
pubescent females or those who require immediate
anti-cancer treatment [5]. The restrictions with oocyte

cryopreservation however do not apply to OTC
Although meticulously developed, some experts in the
field still consider OTC experimental [4,6]. In the recent
years, many stakeholders and policy makers are
exploring the possibility of routine use of this proced-
ure with women and prepubertal girls [6,7]. Despite
technical developments over the last 20years, there
remains limited information on patient experience of
this procedure.

Originally developed as a fertility preservation
method for young girls and women suffering with
cancer, OTC has since been applied in women with
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nonmalignant diseases who are at risk of premature
menopause [3,8-10]. OTC involves retrieving part of
the ovary and freezing it in liquid or vapor nitrogen.
This tissue is usually retrieved before commencing
gonadotoxic anti-cancer therapy and transplanted
once treatment is complete. The first live birth from
OTC and transplantation was reported in 2004 [11].
Since then, around 200 live births have been reported
worldwide [1,7,8,12]. OTC has provided hope to many
young girls and women especially as it remains the
only option of fertility preservation for prepuber-
tal girls.

Recent advances in treatment, improved prognosis
and quality of life post cancer treatment have gener-
ated a greater interest in post treatment fertility. Many
seek information from their clinicians as a first port of
call for primary information while others from online
resources [13]. The adequacy of information provided
to young girls and women to make an informed
choice has been criticized and there seems to be a
need for improvements when discussing fertility pres-
ervation [13]. OTC is a newer alternative method of
fertility preservation when compared to embryo and
oocyte cryopreservation and warrants further examin-
ation in order to understand how women and young
girls make decisions about undergoing OTC. Many
studies have been conducted to provide success rates
of the procedure, the technique itself, patient satisfac-
tion surveys and views of healthcare providers on the
topics [1,2,10-22]. Although quantitative methods
make an important contribution to evidence-based
research, to be able to acquire more depth about a
topic in isolation, they prove insufficient. Qualitative
methods are grounded in the social and behavioral
sciences where they aim to understand lifestyle, sys-
tems, policies and human environments. These meth-
ods seek information through human interaction
rather than the analysis of numbers and statistical fig-
ures [23]. Syntheses of qualitative research allows the
amalgamation of data across a variety of contexts.
Ultimately the joining and comparison of this data
allows researchers to generate new theoretical or con-
ceptual models, identify research gaps, inform primary
studies, and provide evidence for the development,

Table 1. PICoS framework to develop eligibility criteria.

implementation and evaluation of health interventions
[23] The scientific potential of OTC is well developed
yet the qualitative evidence is limited. This review was
therefore undertaken to shed light on the experiences
of women and young girls undergoing OTC for fertility
preservation and their interactions with healthcare
professionals.

Methods

The protocol was registered on the International
Prospective  Register ~ of  Systematic  Reviews
(PROSPERO) Database (registration number:

CRD42020192882). The review was guided by recom-
mendations to enhance transparency in reporting the
synthesis of qualitative research (ENTREQ) as described
in Supplementary Data as Table S1 [24,25]. The
ENTREQ statement aids researchers to report aspects
of the steps which structure the synthesis of qualita-
tive health research. These include; searching and
selecting qualitative research, quality appraisal, and
methods for synthesizing qualitative findings [24,25].

Systematic search of the literature

A search strategy was developed in consultation with
an information specialist (Supplementary Figure 1).
The eligibility criteria for inclusion of studies were
devised using the population, indicator or phenom-
enon of interest, context and study design organizing
framework, as shown in Table 1 [26].

Major electronic databases: MEDLINE, EMBASE, the
Cochrane Library, CINAHL and PsycINFO were sought
and reference lists of relevant articles were hand
searched. Any studies that described a qualitative
inquiry and highlighted the experiences of women
with regards to OTC were included. Abstracts retrieved
through the search were first screened to remove
duplicates. Subsequently, two independent reviewers
screened the title and abstracts and made a selection
against inclusion criteria. This was followed by the
screening of full text articles by two reviewers. Any
further articles identified through hand searching and
that were deemed relevant by either or both of the

PICoS Indicator

Eligibility criteria

Population/Participants
Indicators/phenomenon of Interest
Context

Study design

Young girls or women who considered or underwent ovarian tissue cryopreservation

Experiences relating to ovarian tissue cryopreservation

Any women or young girls who considered or underwent ovarian tissue cryopreservation as a method of
fertility or hormonal preservation

Qualitative research designs including (but not limited to) thematic analysis, grounded theory,

phenomenological analysis and mixed method studies with qualitative components.

Exclusion criteria

Women who underwent other fertility preservation methods such as oocyte and embryo cryopreservation
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reviewers were also included in the full-text review.
Disagreements were resolved with the help of a third
reviewer until consensus was reached.

Quality assessment and appraisal

All included studies were critically appraised using
“The Critical Appraisal Skills Programme” CASP qualita-
tive checklist [27] and are displayed as Supplementary
Data (Table S2). All the studies were appraised for
their validity, evaluation of the methodological quality
and an assessment of external validity. Critical
appraisal was conducted independently by two
reviewers (H.K. and HW.). The findings from the two
reviewers were compared and any disagreements
were discussed and re-reviewed. The studies included
were assessed as high quality. All included studies had
clearly described aims and the qualitative methods
employed in all the studies were appropriate.
Although the data were collected to address the
stated research questions, the relationship between
researcher and participants was not described and
only two studies discussed recruitment details such as
data saturation [28,29]. One study reported that eth-
ical approval was not required (as per their national
legislation) however the study was attested by their
Regional Committee on Health Research [30].

Data extraction

A data extraction form was developed a priori in
Microsoft Excel to facilitate data extraction. One review
author (H.K.) extracted and charted all the data, the
second author (HW.) then verified the extracted data.
Any differences were resolved through discussion until
consensus was reached. If differences were not
resolved by discussion, a third reviewer (A.T.) was
approached. Extracted materials were based on the
inclusion criteria and a framework of predefined out-
comes of interest. Information gathered from the
selected studies included: author; year of publication;
country of study; study type; setting; relevant back-
ground and impetus for the study; methodological
approach and specified methods; patient characteris-
tics and demographics; main findings including
themes and narratives relating to the experience of
OTC and key relevant discussion points. Data were
mainly analyzed (coded) by one reviewer, but regular
meetings were held with the review team to ensure
that the extracted data appropriately reflected the ori-
ginal data.
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Data synthesis

The process of thematic analysis and meta-synthesis
process as described by Thomas and Harden (2008)
was used and involved the following steps [31].

Step 1: Coding
Data from primary studies were coded line by line and
examined for meaning. This helped identify the trans-
lation of codes between studies. An Excel spread sheet
was used to organize the extracted descriptive and
qualitative data.

Step 2: Theme development

The codes generated in step 1 were assessed for
meanings. These meanings were further organized
into categories. The properties of these categories
were then analyzed.

Step 3: Theme generation

Categories generated were compared between studies
and any similarities or difference was examined.
Similar categories were merged such that substantive
themes were generated merging higher-level con-
structs. This enabled the development of higher order
abstractions of the phenomena.

Researcher’s position

The lead researcher is a trainee in Obstetrics and
Gynecology, who is undertaking a doctoral study on
the topic of ovarian tissue cryopreservation and trans-
plantation. She is also trained in OTC and has a keen
interest in this method of female fertility preservation.

Results
Included studies

Through our literature search, we found 17 potential
studies, but only two studies were eligible for inclu-
sion in the analysis. Two further studies, including an
unpublished doctoral thesis, were found through hand
searching. Four studies were included in the thematic
analysis, representing experiences of 85 females in the
form of 144 verbatim quotes. The included studies
were conducted in Denmark, UK and two in USA. The
age range of the participants at the time of interview
was 13-42years, with all participants undergoing the
procedure as a fertility preservation option due to can-
cer. The study design included two studies that
adopted the grounded theory, one phenomenology
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:! Duplicates (n = 98)

Articles found through hand search,
n= 2 (including 1 unpublished thesis)

Articles excluded following reading of
titles and abstracts (n = 737)

Full-text articles excluded because of not meeting

Articles identified through
_é database searching (n = 852)
S
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2
= Articles Screened (n=756) |
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= Full-text articles assessed for
3 eligibility (n = 19)
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Q
= Total number of studies included in
the review, n=4

Figure 1. PRISMA flow diagram of search and selection strategy.

and one inductive content analysis. The characteristics
of included studies are given in Table 2.

A Preferred Reporting Items for Systematic Reviews
and Meta- Analyses (PRISMA) diagram of the search
and study selection is presented in Figure 1.

Results of meta-synthesis

We identified four themes associated with experiences
of young girls and women who underwent or consid-
ered having OTC. Participants described their experien-
ces as emotional, involving complex decision-making,
educational and helping them prepare for the long-
term consequences of potentially losing their fertility
and hormonal function. Additionally, the more practical
aspects of the procedure such as cost implications and
the invasive nature were also highlighted. Full quotes
can be viewed in Table 3 and a schematic representa-
tion of the generated themes is shown in Figure 2.

An emotional experience

Participants described the process of undergoing fertil-
ity preservation as very emotional. There was a great
deal of overwhelm, but the idea of “banking” some-
thing for the future formed part of a sense of hope
for the future, about survival and was reassuring.

» the inclusion criteria following quality assessment
(n=15)

Overwhelmed by diagnosis and future fertility pros-
pects. For women of childbearing age, the diagnosis
of cancer can come with bad news about losing their
potential for motherhood. Women described this as
very challenging and an added burden to
their disease.

Everything was happening in a whirlwind. (Mitchell,
Whiting-Collings, & Christianson, 2020, p. 2)

..it  was devastating, absolutely

. devastating.
(Hershberger et al., 2013, p. 63)

Emotional resilience, being pragmatic and survivor-
ship. Some participants dealt with the situation prag-
matically, thinking of the next steps and sometimes
making difficult choices.

Then comes cancer. Alright, you know what, we can
handle this. We're educated enough, that, you know
what, this is not all dead set. This is a bump in the
road and we will face it head on and we'll ficanc and
years from now we’ll look back and it'll be a memory.
And that’s okay. But then you tell us on top of it, that
we can't have children. We can't have a family ...you
know, as tears rolled down my cheeks—which was not
me what-so-ever-I can deal with the cancer, but
throw this [loss of fertility] on top of it and it was
devastating, absolutely devastating. (Hershberger
et al, 2013, p. 63)
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Table 3. Results of meta-synthesis.

Themes Subthemes

Quotes

Emotional experience Overwhelmed by diagnosis
and future fertility prospects

Emotional resilience, being
pragmatic and survivorship

Optimism and being grateful
for having the option

Pessimistic about
OTC procedure

Attitudes of young adults
toward fertility preservation

‘Everything was happening in a whirlwind’. (Mitchell, Whiting-Collings, &
Christianson, 2020, p. 2)

‘I can deal with the cancer, but throw this [loss of fertility] on top of it
and it was devastating, absolutely devastating’. (Hershberger et al.,
2013, p. 63)

... never thought | would have to make decisions about whether or not
to have children at this point in my life’. (Hershberger et al., 2013, p.
64)

‘one of the hardest things to deal with’. (Tennyson, 2017, p. 85)

‘... hearing about fertility was the biggest shock of having chemo’

(Tennyson, 2017, p. 80)

‘It was strange because you were sitting there and “You also need to
have x-rays to check if there is anything in the lungs and you need
blood samples for your liver” and that sort of thing. “And then you
need to go to the fertility clinic”. | found that to be... strangely out
of place because ... well, okay, I'm also going to do that. | thought |
was going to die, right? But in a way, it was also life-affirming
because indirectly she was telling me that “We don’t believe you are
going to die. So therefore, we want to give you a chance to have
children later”, right?’ (Bach, Macklon, & Kristensen, 2020, p. 558)

‘That’s when | made my decision because | spoke with the nurse and she
explained everything to me [about cryopreservation], you know, that
“there’s no guarantee that, you know, you won’t be able to have
children, but there is a chance that you may not, so you know, we just
want to cover everything’. Hershberger et al., 2013, p. 65)

‘Then comes cancer. Alright, you know what, we can handle this. We’re
educated enough, that, you know what, this is not all dead set. This is
a bump in the road and we will face it head on and we’ll fight, and
years from now we’ll look back and it'll be a memory. And that’s okay.
But then you tell us on top of it, that we can’t have children. We can't
have a family ... you know, as tears rolled down my cheeks-which
was not me what-so-ever-I can deal with the cancer, but throw this
[loss of fertility] on top of it and it was devastating, absolutely
devastating’. (Hershberger et al., 2013, p. 63)

‘like having cancer is enough | don’t want that to hinder me having
children’ (Tennyson, 2017, p. 80)

‘gave me one less thing to worry about with everything else going on’
(Tennyson, 2017, p. 86)

‘It really was a salvation back then. It was the good news in the middle
of everything that happened'. (Bach, Macklon, & Kristensen, 2020,

p. 560)

I think that | could have tried another route. Yeah, | don’t think I should
have went that extreme because | think that’s something like you're
removing something. You know, removing a part of my reproductive
system. | feel like it's a drastic procedure too. (Mitchell, Whiting-
Collings, & Christianson, 2020, p. 3)

| were to go back, I'm not sure if | would have said yes ... because |
know of many stories of women who received chemotherapy and
didn’t have any problems reproducing after that. (Mitchell, Whiting-
Collings, & Christianson, 2020, p. 3)

But where | am today, it’s like ... the air has gone out of the balloon. It
hasn’t really been seen through ... you get the feeling that it was a
good intention back then, but it has become a bit fluffy for me today’.
(Bach, Macklon, & Kristensen, 2020, p. 560)

‘I was a little mad about having to do it when | didn’t have any interest
in having kids’. (Mitchell, Whiting-Collings, & Christianson, 2020, p. 3)
‘but my parents were very adamant like ‘maybe you’ll change your mind
in the future’, but | didn’t really care’. (Mitchell, Whiting-Collings, &

Christianson, 2020, p. 3)

‘I do think that there is something different about being in, a teenage or
young adult specifically in the fertility experience because you're it, it's
so far outside your frame of reference that you’re coming up with your
opinion of things at the same time as you’re making your decisions on
them... especially if you didn’t know if you wanted to have kids or
something you’re making the decision of whether or not it’s a
possibility at the same time as you're making the decision of whether
or not you want it to be’. (Tennyson, 2017, p. 81

(continued)



Table 3. Continued.

JOURNAL OF PSYCHOSOMATIC OBSTETRICS & GYNECOLOGY 7

Themes Subthemes Quotes

Complex decision-making Autonomy ‘[it] let me have some control’ (Mitchell, Whiting-Collings, & Christianson,
Preparing for the long-term 2020, p. 2)
consequences ‘It was about having the option. That | regained a bit of free will or

Support network in
decision making

Time sensitive decisions

Female reproductive identity

Concerns (or lack thereof)
regarding future
fertility prospects

something like that’. (Bach, Macklon, & Kristensen, 2020, p. 558)

‘It was like “Do you have a child?” “No, | do not”. “Okay, you have to
go to the fertility clinic”. | actually didn’t have a lot of influence on
that. And today, | mean, I’'m really happy about that, because | think
if I had to think about it... the pros and cons, then | don’t know
what | would have done’. (Bach, Macklon, & Kristensen, 2020, p. 558)

“You know, because, if it had been, my oncologist and just me, maybe |
would have talked to her [oncologist] about it a little bit more and |
think maybe [l would have] felt a little bit more comfortable
expressing my feelings’. (Hershberger et al., 2013, p. 65)

‘you’re just told like you don’t really have an option’ (Tennyson, 2017, p.
87)

‘My mom said | should do it, because | had to survive. So, | had to get it
out, so | would have, in some way, a future’. (Bach, Macklon, &
Kristensen, 2020, p. 558

‘She (my mother) was the one — her and my dad - were the ones who
helped me make a lot of the big decisions’. (Hershberger et al., 2013,
p. 64)

‘[Being offered OTC showed] how kind of how important you are to the
medical team and how much they care for you’. (Tennyson, 2017,

p. 84)

‘It’s tough to make this decision under the gun’. (Hershberger et al., 2013,
p. 64)

‘wasn’t comfortable [being told about OTC two days before her
procedure]’. (Tennyson, 2017, p. 87)

‘I mean, the doctor said he understood, but that he also had to restore
my health again. So, he couldn’t wait for weeks’. (Bach, Macklon, &
Kristensen, 2020, p. 559)

‘It was like having the possibility of reclaiming my body or reclaiming my
life including all the choices | had. So, it was not tied to a specific
wish to have another child in that way’. (Bach, Macklon, & Kristensen,
2020, p. 558)

‘If | simply had eggs retrieved, then there was the whole thing about,
well, the leftover ovary | still have, what if it never started functioning
again? | mean, | would go into menopause then. Boom. And | was,
you know, | was not really ready for that at the age of 34. | couldn’t
really relate to that. But, all in all, | will return; It (OTC) is the way |
am going to get back to the closest to normal. Or be most like myself
again’. (Bach, Macklon, & Kristensen, 2020, p. 559)

‘I was pretty insistent about wanting the last part of my tissue
implanted. And if they couldn’t find room, apparently my ovary is
pretty small, which they always grumble about ... then they could put
it wherever, because | had, you know, a feeling like | had to have my
body assembled again. | mean, that it had to be whole again in some
way'. (Bach, Macklon, & Kristensen, 2020, p. 562)

‘I mean it is kind of a drastic procedure, | feel. You know you’re
removing like a piece of woman'’s you know reproductive or hormonal
system down there’. (Mitchell, Whiting-Collings, & Christianson, 2020, p.
3)

‘One of those things that you take for granted'. (Tennyson, 2017, p. 82)

‘During the cancer treatment, it meant everything to me that | could
hope for a child. It meant so much. Also, because we were right there
in our life. If they had said to me “too bad”. | wouldn’t have been
able to keep up my spirits. And | think it would have hit me harder
psychologically than it did. You have something to fight for. | mean,
there always is, | guess, but something extra. And when | had done all
this (freezing), and | really wanted it then... | have to come out on
the other side. And | will live life again. So, it kept me going’. (Bach,
Macklon, & Kristensen, 2020, p. 559)

| think that people need to recognize that when you are dealing with
women in my age range, having a baby is like - it is almost the same
level for most women is as getting married. (Hershberger et al., 2013,
p. 64).

‘That... has been a paralyzing fear of mine - not getting pregnant’.
(Mitchell, Whiting-Collings, & Christianson, 2020, p. 3)

‘Anxiety ... because you don’t know if it'’s going to work, you don’t know
if you’re going to be able to use that tissue, you don’t know if
financially you will have resources’ (Mitchell, Whiting-Collings, &
Christianson, 2020, p. 2)

(continued)
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Table 3. Continued.

Themes Subthemes

Quotes

Lack of information and
limited knowledge

Patient education

Active information seeking and
need for follow up

‘One of the things that startled me the most when | was diagnosed was
how it might affect my fertility. Not because | may never be able to
bear a child, which | want to do, but because it made me realize how
this diagnosis was going to be truly life changing and could affect me
the rest of my life’. (Hershberger et al., 2013, p. 62)

‘But then you tell us on top of it, that we can’t have children. We can’t
have a family ... you know, as tears rolled down my cheeks — which
was not me what-so-ever — | can deal with the cancer, but throw this
[loss of fertility] on top of it and it was devastating, absolutely
devastating’. (Hershberger et al., 2013, p. 63)

‘is this even what | should be worrying about. [?]... should | just be
focusing on getting better?” (Tennyson, 2017, p. 86)

‘I think at the time it wasn't [a priority] like at all but | think more in the
future like the more | think about it, it is, because after the
treatment’s finished and if it’s like a few years in the future when
everything’s completely done and it’s clear then that'll definitely be
more of a priority so | think it might just change with time’.
(Tennyson, 2017, p. 82)

‘Before | tried artificial conception ... wow, was | naive and thought that
it was just ‘boop’ and then you take something here, ‘boop’ and
connect it here and then ‘ding’ and you implant and that’s that. But
all the insecurities and all, | mean ... in the media and on the news,
it's like the doctors can do it in a production line... kind of way and
there is no... and | didn’t really have a good sense of biology and
how, | mean, how delicate and sensitive and unpredictable it is. (Bach,
Macklon, & Kristensen, 2020, p. 561)

| think they (froze) eggs ... Oh, they didn’t freeze eggs? (Mitchell,
Whiting-Collings, & Christianson, 2020, p.3)

‘I don’t even know what that means! (Hershberger et al., 2013, p. 62)

‘I was talking to doctors and they were using a lot of jargon’
(Hershberger et al., 2013, p. 62)

“You were sick and had all this ahead of you. And you receive a lot of
input and all that. It has been a bit hard to, how do you say, process
or whatever the word is. | could have used more tangible material. To
have been handed a pamphlet (laughs), you know. | mean, | could
have used that back then, because... | have probably been given a
lot of information which | have forgotten. And afterwards, you suffer
from chemo brain and things like that ... sometimes you are told
about something and then it is just phhhhh (windy sound)’. (Bach,
Macklon, & Kristensen, 2020, p. 559)

‘It would be helpful if there was patient follow-up-whether that be
something as simple as a newsletter, or a quarterly email, or just
something biannual that patients could know about what is
happening’. (Mitchell, Whiting-Collings, & Christianson, 2020, p.3)

‘I think I just assumed growing up that everyone can have kids'.
(Tennyson, 2017, p. 80)

‘Maybe they need someone to break it down in a way that | can
understand for people who are younger’. (Mitchell, Whiting-Collings, &
Christianson, 2020, p. 3)

Optimism and being grateful for having the option.
Participants described the feelings of having under-
gone OTC as something that had provided hope,
reassurance and an opportunity to “save” their future.

Gave me one less thing to worry about with
everything else going on. (Tennyson, 2017, p. 86)

Pessimistic about OTC procedure. Ovarian tissue
cryopreservation is an invasive procedure requiring
surgery and some participants felt this might impact
their already deteriorating health. Participants found it
to be an aggressive cure for preserving fertility. Also,
the fact that they heard “stories” of women who had
conceived despite having chemotherapy somewhat

challenged their view about the necessity for fertility
preserving intervention.

If 1 were to go back, I'm not sure if | would have said
yes ... because | know of many stories of women who
received chemotherapy and didn’t have any problems
reproducing after that. (Mitchell, Whiting-Collings, &
Christianson, 2020, p. 3)

Attitudes of young adults toward fertility preserva-
tion. The analysis included young participants, most
of whom described being coerced into having the
OTC procedure. They felt they were too young to
make these decisions and something they had not
thought about before.



Optimism about OTC

Overwhelmed by

diagnosis of cancer and
future fertility prospect

Emotional
Pessimism about OTC experience

procedure

Emotional resilience,
being pragmatic and
survivorship

Female reproductive
identity

Concerns regarding

future fertility

Preparing for long
term

consequences

Figure 2. Schematic representation of generated themes.

| was a little mad about having to do it when | didn't
have any interest in having kids. (Mitchell, Whiting-
Collings, & Christianson, 2020, p. 3)

but my parents were very adamant like ‘maybe you'll
change your mind in the future’, but | didn't really
care. (Mitchell, Whiting-Collings, & Christianson, 2020,
p. 3)

Complex decision-making

Participants appeared to find decision making about
fertility and dealing with the news of a cancer diagno-
sis complex. Although their diagnosis was something
they did not have control over, a decision about fertil-
ity preservation, provided a sense of being in charge
of their destiny. Ovarian tissue cryopreservation was
therefore seen as autonomous although it meant mak-
ing time-sensitive decisions often with the support of
family, friends and input from healthcare professionals.

Autonomy. Participants felt that the option of preserv-
ing fertility gave them a sense of control over their
body. This was described in various ways as some par-
ticipants felt empowered whilst others felt some coer-
cion that the decision was made for them and they
had to conform.

[it] let me have some control. (Mitchell, Whiting-
Collings, & Christianson, 2020, p. 2)

It was about having the option. That | regained a bit
of free will. (Bach, Macklon, & Kristensen, 2020, p. 558)

In contrast another participant described how she
perceived that the decision was determined by
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Autonomy

Support network in
decision making

Complex decision
making

Time sensitive decisions

Lack of information and
limited knowledge

Patient education

Active information

seeking and need for
follow up

whether she already had children and she just com-
plied but ultimately was appreciative:

It was like “Do you have a child?” “No, | do not".
“Okay, you have to go to the fertility clinic”. | actually
didn't have a lot of influence on that. And today, |
mean, I'm really happy about that, because | think if |
had to think about it... the pros and cons, then |
don’t know what | would have done. (Bach, Macklon,
& Kristensen, 2020, p. 558)

Many of the young girls in the included studies
that were diagnosed with cancer had not considered
the consequences of their illness or made a connec-
tion between cancer treatment and threat to future
fertility. Often the decision to preserve fertility was
taken by their parents or guardians and made some
feel that their autonomy was taken away.

you're just told like you don't really have an option.
(Tennyson, 2017, p. 87)

Support network in decision making. The complex
decision-making involved support from family, friends
and advice of the health care professional. Some
participants felt if it was not for this support
network, they might have not made the decision to
go for OTC.

She (my mother) was the one - her and my dad -
were the ones who helped me make a lot of the big
decisions. (Hershberger et al.,, 2013, p. 64)

[Being offered OTC showed] how kind of how
important you are to the medical team and how
much they care for you. (Tennyson, 2017, p. 84)
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Time sensitive decisions. Participants also felt that
they were making decisions sometimes under
immense pressure. This was primarily due to the
urgency of starting anti-cancer treatments.

It's tough to make this decision under the gun.
(Hershberger et al., 2013, p. 64)

Preparing for the long-term consequences

Women saw ovarian tissue freezing as something that
gave them a future, which involved surviving cancer
and leading a “normal” life. It also meant exploring
what fertility meant and how they defined themselves
as having, or not, a reproductive identity. For most
participants, this was something they had not previ-
ously considered. It was evident that to some partici-
pants, fertility seemed to form a significant part
of womanhood.

Female reproductive identity. Some participants
regarded fertility as an important characteristic of
being a female. It was not something they considered
might be endangered as a result of a cancer diagnosis
and anti-cancer therapies. Ovarian tissue cryopreserva-
tion gave these participants the option of preserving
this aspect of “femaleness” after they became aware
that it was at risk. Undergoing OTC meant making a
choice that would have consequences beyond the
here and now.

It was like having the possibility of reclaiming my
body or reclaiming my life including all the choices |
had. So, it was not tied to a specific wish to have
another child in that way. (Bach, Macklon, &
Kristensen, 2020, p. 558)

Participants recognized that banking ovarian tissue
might help long term with symptoms caused by hor-
monal imbalance and not just fertility. Many expressed
concerns about developing treatment related early
onset of menopause and the ovarian tissue provided
security, hope for the future, a future that might
involve living a “normal life” with children.

| was pretty insistent about wanting the last part of
my tissue implanted. And if they couldn’t find room,
apparently my ovary is pretty small, which they always
grumble about... then they could put it wherever,
because | had, you know, a feeling like | had to have
my body assembled again. | mean, that it had to be
whole again in some way. (Bach, Macklon, &
Kristensen, 2020, p. 562)

In the account above, women conceptualized
wholeness or intactness closely with fertility and nor-
mality. Whereas in contrast some focused on the
assault of the removal and transplant of the ovarian

tissue as an invasive procedure, removal of what con-
stituted a woman and how in retrospect she should
not have opted for it.

I mean it is kind of a drastic procedure, | feel. You
know you're removing like a piece of woman’s you
know reproductive or hormonal system down there.
(Mitchell, Whiting-Collings, & Christianson, 2020, p. 3)

Fertility was seen as precious and now threatened
“One of those things that you take for granted”.
(Tennyson, 2017, p. 82), and the option of OTC offered
a consolation that softened the cancer diagnosis.
Although fertility preservation was a small part of
dealing with cancer, it nevertheless contributed to the
wellbeing of women after treatment.

Concerns regarding future fertility prospects. The
potential for loss of fertility was concerning and caus-
ing further anxiety in addition to dealing with a cancer
diagnosis.

That... has been a paralyzing fear of mine - not

getting pregnant. (Mitchell, Whiting-Collings, &
Christianson, 2020, p. 3)

Other anxieties were related to costs associated
with restoring the tissue.

Anxiety ... because you don’t know if it's going to
work, you don’t know if you're going to be able to
use that tissue, you don't know if financially you will
have resources. (Mitchell,  Whiting-Collings, &
Christianson, 2020, p. 2)

It also reinforced the damaged identity brought by
cancer, causing further disruption with life-long conse-
quences and unexpected losses.

One of the things that startled me the most when |
was diagnosed was how it might affect my fertility.
Not because | may never be able to bear a child,
which | want to do, but because it made me realize
how this diagnosis was going to be truly life changing
and could affect me the rest of my life. (Hershberger
et al, 2013, p. 62)

Whereas others could reconcile future loss by get-
ting through the cancer journey and surviving. Fertility
preservation was secondary, put away temporarily and
thought about in the future (especially for younger
participants).

is this even what | should be worrying about. [?7]...

should | just be focusing on getting better?
(Tennyson, 2017, p. 86)

Patient education
Ovarian tissue cryopreservation is a relatively new fer-
tility preservation method and only offered by a



limited number of centers. Our analysis highlighted
the lack of information provided about this new tech-
nique to the participants. A number of study partici-
pants felt they had received limited information about
follow up, specifically what they needed to do when
ready to consider re-implantation of the preserved
ovarian tissue.

Lack of information and limited knowledge. Many
participants reported an overall lack of understanding
about OTC as a fertility preservation technique. This
was highlighted as lack of information provided to the
participants during fertility preservation counseling. It
is unclear whether this was due to the fact that these
young girls and women had discussions about OTC
immediately prior to commencing gonadotoxic anti-
cancer treatment, and that there was often an impera-
tive to make decisions quickly.

Before | tried artificial conception... wow, was |
naive... (Bach, Macklon, & Kristensen, 2020, p. 561)

Participants also did not seem to recall the details
of the procedure. Some participants mistook ovarian
tissue freezing for freezing of oocytes due to the com-
plex jargon used by healthcare professionals.

| think they (froze) eggs ... Oh, they didn't freeze eggs?
(Mitchell, Whiting-Collings, & Christianson, 2020, p.3)

| was talking to doctors and they were using a lot of
jargon. (Hershberger et al., 2013, p. 62)

Active information seeking and need for follow up.
Participants were keen for health care professionals to
follow them up to discuss the future of their tissue. At
the time of OTC, women were facing a cancer diagno-
sis, a barrage of information and potential decisions
about treatment for cancer that included risks to fertil-
ity. However, their primary concern was the current
treatment and not their future fertility. After comple-
tion of cancer treatment, women started to think
more about a future that included having biological
children and therefore wanted information about OTC
and its implications at that point.

| have probably been given a lot of information which
| have forgotten ... .(Bach, Macklon, & Kristensen, 2020,
p. 559)

It would be helpful if there was patient follow-up-
whether that be something as simple as a newsletter,
or a quarterly email, or just something biannual that
patients could know about what is happening.
(Mitchell, Whiting-Collings, & Christianson, 2020, p.3)

The included studies represented the perspectives
of a wide range of female participants of different
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ages. Lack of knowledge appeared more pronounced
in the younger group. This seemed to be related to
fertility and risks of infertility not imagined.

I think | just assumed growing up that everyone can
have kids. (Tennyson, 2017, p. 80)

And a second issue was the complexity of the infor-
mation presented.

Maybe they need someone to break it down in a way
that | can understand, for people who are younger.
(Mitchell, Whiting-Collings, & Christianson, 2020, p. 3)

Participants therefore expected healthcare profes-
sionals to follow them up meticulously as most of the
information provided before the OTC procedure
was forgotten.

Discussion

In this review, we included four studies that high-
lighted the experiences of young girls and women
undergoing OTC. The results were analyzed using 144
verbatim quotes from 85 participants. We identified
four themes associated with experiences of young
girls and women who underwent or considered OTC.
The experiences were described as emotional, involv-
ing complex decision-making, educational and helping
them prepare for the long-term consequences of
potentially losing their fertility and hormonal function.

Evidence suggests that there is a great variability
across studies when it comes to patient satisfaction in
relation to receiving infertility related information
associated with cancer [32]. Our results echo these
findings as most participants would have liked more
information before making a decision to undergo OTC.
We found that overall, participants did not understand
the technical aspects of the OTC procedure. They also
did not seem to remember much of the information
provided, mostly because they were under pressure
and had to make other decisions in relation to cancer
treatment. The European Society of Human
Reproduction and Embryology (ESHRE) in their recent
guideline on fertility preservation makes a strong rec-
ommendation for clinicians to provide patients with
clear information on the impact of their disease (can-
cer or benign) and treatments on fertility [4]. This
must also include decisional aids where required.
Previous systematic reviews highlight the need for the
provision of decision aids as early on as a week after
diagnosis in the fertility preservation process [33].
There is evidence to suggest that participants pre-
ferred written information in addition to oral informa-
tion such as leaflets that they can take home. Relevant
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websites dedicated to fertility preservation have also
shown to help patients understand the procedure bet-
ter [32-34]. Furthermore Anazodo et al. stipulated that
having more than one form of decision aid helps
patients compare fertility preservation options [35].
Through this study, we found that the information
provided to participants at the time of fertility preser-
vation needs to be accessible and perhaps in more
than one format so it can be easily comprehended by
all age groups. Most participants were making deci-
sions under pressure and so a healthcare professional
trained to conduct these consultations is required to
have these discussions. We also found that there was
a discrepancy in how these young girls and women
were followed up. Participants felt the need to have a
longer follow up because they may forget they have a
tissue “banked” for future use.

Furthermore, younger participants expressed frus-
tration toward how the information was provided and
the use of medical jargon. Through this review we
found that lack of knowledge and information was
more pronounced in the younger patients. The ESHRE
guideline on fertility preservation also stressed the
need for providing age-specific information, although
this has only been considered as a “good practice
point” [4]. Another study that examined the provision
of oncofertility care globally, recommended age-
specific information as being useful for young
adolescents. We however suggest providing clear, age-
specific information to young adolescents as
absolutely necessary. Furthermore, since younger par-
ticipants were unable to fully understand the impact
of their disease on fertility, their parents or guardians
were having to make these decisions on their behalf.
Most young participants therefore felt frustrated with
being infantilized, as if their autonomy was taken
away. Interestingly, none of the included studies men-
tion the use of Gillick competence or equivalent
fitness and whether these were considered in partici-
pants before making fertility preservation deci-
sions [36,37].

Overall, participants felt grateful for having the
option of OTC especially since oocyte cryopreservation
was not a feasible option for them. Participants also
highlighted how making decisions under pressure was
not always possible without the support of family and
friends. Healthcare professionals in particular played
an important role in the decision-making process. All
the studies included, stated how input from the clin-
ician and nurses as well as how the information about
the procedure was provided, were key factors in
accepting OTC as a fertility preservation option.

Evidence suggests that patients find the decision-mak-
ing process more manageable if they have adequate
knowledge about fertility preservation options [38].

The psychological impact of a cancer diagnosis is
substantial and necessitates the management of indi-
viduals’ complicated emotional state [39,40]. This is
further complicated by concerns regarding future fer-
tility. There is evidence to suggest that women pre-
senting for fertility preservation around the time of
cancer diagnosis suffer with poorer mental health as
compared to infertile patients [41]. There is further evi-
dence to suggest that women with gynaecological
conditions requiring fertility preservation need special
psychological support [42]. Some patients may there-
fore benefit from psychological counseling in addition
to fertility preservation counseling since extreme emo-
tional states causing distress, anxiety and depression
can alter decision-making [4]. The notion of over-
whelm both with the cancer diagnosis as well as wor-
ries about future fertility are also highlighted in our
review where participants discuss the whirlwind of a
cancer diagnosis, as well as the possibility of losing
fertility. Psychological support for women undergoing
OTC is therefore warranted both at the time of diag-
nosis, as well as when making decisions about pre-
serving future fertility.

Women saw OTC as an opportunity for the future.
Young girls and women and who had not considered
becoming mothers, were suddenly faced with the
dilemma of being deprived off this right. Being offered
OTC was therefore seen as a salvation. Some partici-
pants however did comment on the invasive nature of
the procedure and something they would have recon-
sidered had they had more time and information. We
also found that OTC was provided free of charge in
two settings [30,43], whereas some participants had to
pay either through their insurance or fund it them-
selves [28,29]. The latter were worried whether spend-
ing all this money will help them in the future since
there was no guarantee they will be able to conceive
after transplantation.

Strengths

To the best of our knowledge, this is the first system-
atic review that gathers qualitative evidence on the
experiences of women undergoing OTC. Through a
robust systematic search and hand searching of gray
literature, we included four studies in the thematic
analysis. Although OTC is being offered widely in spe-
cialized centers, patient experience has been limited
to survey questionnaires only. This review captures



various aspects of patient experience as well as
provides recommendations for future research and
guidance that can be applied by clinicians in rou-
tine practice.

Limitations

There was a lack of true qualitative research on the
topic of OTC and this limited our analysis to only four
studies. Through our literature search we found that
researchers deemed patient surveys as qualitative
research and if there were any true qualitative studies,
they mainly focused on the views of health care pro-
fessionals rather than women that opt for OTC. This
limited us in providing a complete picture of patient
experience. Furthermore, although the age range of
participants at the time of interview was given
(13-42years), age at cryopreservation was not always
provided. It is therefore difficult to ascertain whether
younger participants were truly adolescents at the
time of cryopreservation (had started menstruation at
the time of cryopreservation or even interview). There
were also gaps in the information available about
financial help for these women. Although free of
charge in two settings (UK and Denmark), there was
no information about whether it was free for all that
require it or those in particular parts of the country.
Participants from the US stated that they had to pay
through their insurance. In the studies included, all
participants interviewed were suffering with cancer.
These women were primarily focusing on survivorship,
with fertility preservation playing a small role in cancer
survival. Lastly, the possibility of hormonal preserva-
tion from this method was only mentioned in one
study. It is therefore not possible to comment on
whether participants were, or not informed about this.
If they were provided with information about hormo-
nal function, we cannot ascertain whether participants
simply could not recall this information or return of
hormonal function was not important to them.

Implications for practice

Ovarian tissue cryopreservation should be provided by
specialized centers only, with healthcare professionals
particularly trained in carrying out consultations
related to fertility preservation. The decision to
undergo this method of fertility preservation for both
cancer and benign reasons should be taken by a
multidisciplinary team of reproductive endocrinolo-
gists, oncologists, surgeons, psychologists, and nurses.
The centers that provide this novel technique, should
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provide participants with written material as well as
online visual aids (websites and e-learning). There
needs to be a robust policy in place for follow up of
these patients. This may be complex for young girls as
they are likely to have had their ovarian tissue cryo-
preserved when much younger. Policy makers need to
reach a consensus regarding a time frame for follow
up for girls who have had their tissue retrieved
before puberty.

Furthermore, there is an urgent unmet need for a
universal guideline for health care professionals
involved in the care of women requiring OTC. Various
fertility preservation societies have provided guidance
on who to offer this procedure to, however there is a
significant discrepancy in how this procedure is pro-
vided globally.

Young adolescents who wish to undergo this pro-
cedure pose a challenge for health care professionals.
This cohort requires particular attention when it
comes to the provision of information. Additionally,
clinicians need to consider capacity and competence
in these young girls as well as guidance on when to
involve parents in the decision-making process. There
is currently no robust guidance on assessing capacity
and competence in young adolescent girls when it
comes to considering OTC as a fertility preserva-
tion method.

Lastly, there is a need to establish a global registry
and research database to generate evidence-based
information regarding the return of hormonal and
reproductive function from transplantation of the cryo-
preserved ovarian tissue.

Conclusion

This study addresses the experiences of young girls
and women regarding a new fertility preservation
method. Ovarian tissue cryopreservation is gaining
popularity due to not requiring ovarian stimulation
and therefore preventing a delay in starting anti-
cancer treatment. Women who have considered or
undergone this procedure have described their experi-
ences as emotional, requiring complex decision mak-
ing and having to make time sensitive decisions.
Healthcare professionals involved in the care of young
girls and women undergoing this method therefore
need to take into consideration the emotional well-
being of the patients as well as the time and expertise
it requires to help them make an informed decision.
Furthermore, given the novel nature of this procedure,
young girls or women undergoing this method of fer-
tility preservation should be given clear information
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about what the procedure entails and followed up
meticulously.
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