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ABSTRACT

The age of first pregnancies for women has been on the rise, partly due to prioritization of career development. Maternal aging is a
significant factor affecting fertility, and is correlated with infertility and several adverse pregnancy outcomes. Oocyte cryopreserva-
tion (OCQ), currently recommended to cancer patients pending treatments affecting fertility, is now being explored as an option for
extending female fertility due to its efficacy in in vitro fertilization (IVF). However, there is a paucity of data confirming the superior-
ity of the procedure over natural pregnancy in healthy women, given the potential complications. Caution in recommending the

procedure should therefore be taken. ) )
RESUME

L'age des premiéres grossesses chez les femmes a augmenté, en partie a cause de la hiérarchisation du développement de carriére.
Le vieillissement maternel est un facteur important affectant la fertilité, et est corrélé avec l'infertilité et plusieurs résultats défavo-
rables de la grossesse. La cryoconservation des ovocytes (CO), recommandée aux patients cancéreux en attendant les traitements
affectant la fertilité, est actuellement explorée comme une option pour augmenter la fertilité féminine en raison de son efficacité
dans la fécondation in vitro (FIV). Cependant, il y a un manque de données confirmant la supériorité de la procédure sur la grossesse
naturelle chez les femmes en bonne santé, étant donné les complications potentielles. La prudence dans la recommandation de

la procédure devrait donc étre prise.

irst comes love, then comes marriage, then comes

baby in the baby carriage. For a long time, this has

been upheld as the dream that little girls are sup-

posed to have. With the feminist movement slowly
gaining rights for women in recent decades, gender equality
is starting to take hold in many aspects of society. One such
aspect is the workforce, where women now stand proudly as
CEOs, scientists, teachers, doctors; in fact, they play a vital role
in all fields of work in Canada. The age at which women have
their first pregnancies has also been on the rise, with 42.8% of
first-time mothers being over 30 years of age in 2013, up from
26.6% in 1993 [1]. The peak of female fertility is during a wom-
an’s early to mid-twenties, but that is also a critical period for
career establishment [2,3]. Pregnancy becomes gradually more
difficult as maternal age increases, and several risk factors for
both the mother-to-be and the baby begin to arise [3]. Many
careers can force a choice to be made between work and family,
yet for many, the traditional dream of the baby carriage and the
newer dream of career success are not mutually exclusive ide-
als. Despite these challenges, women have the right to both a
fulfilling career and a family.

“Taking control of fertility”is a phrase often heard in reference to

the accessibility of effective contraception. Given our resources
in Canada, women can more easily avoid pregnancy. Unfortu-
nately, the converse is not true. Technology to extend female
fertility such as oocyte cryopreservation (OC), or the preserva-
tion of eggs through freezing, sounds like something out of a
sci-fi novel, and yet it is a procedure that is rising in popularity.
In the science community, it is being debated whether or not
to use OC for non-medical purposes. Meanwhile, society has
taken interest in the possibilities with optimistic excitement.

AGE AS A RISK FACTOR IN FEMALE FERTILITY

Women are still having children in their 30s and even 40s. Thus,
on the surface, the age effect on fertility does not seem like a
significant issue. However, this glosses over the experiences
and challenges that stand in the way of having children at a
later age. Not only does the average length of time it takes for
a woman to conceive increase with age, but even upon con-
ception miscarriage is a concern. The likelihood of fetal loss
is strongly correlated with maternal age, increasing from less
than 10% in women in their early 20s to nearly 75% in mothers
age 45 and over, and this is observed with natural pregnancy
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or through IVF using the patient’s own oocytes [4,5]. This may
partly be due to the increased incidence of trisomic conception
such as Down syndrome, a result of improperly executed meio-
sis during oocyte development [6]. For women in their 20s, the
occurrence of trisomic conception is only around 2%, a shock-
ing contrast to the 35% prevalence for women in their 40s [7].

Pregnancy is possible later in life, but it becomes more difficult
with age. Furthermore, adverse pregnancy outcomes that be-
come increasingly prevalent with maternal aging, such as ges-
tational diabetes and preterm delivery, can add excessive emo-
tional and financial burden to what should be a joyous period
of one’s life [5].

COUNTERING THE MATERNAL AGE PROBLEM

In Vitro Fertilization (IVF)

Infertility is not an insignificant problem for men or women. As
such, in vitro fertilization (IVF) is gaining popularity. The proce-
dure is even partially covered by the Ontario and Quebec pro-
vincial governments, and the federal government also supports
its use with a 15% tax break for associated costs [8,9]. However,
at the moment it does not guarantee success; only around half
of the couples that begin treatment succeed in giving birth to
a child [10]. The factors affecting fertility are still largely a mys-
tery, and there are ongoing studies to refine the procedure, or
attempt to predict the IVF outcome based on factors such as
cause and duration of infertility, ethnicity, and so on [10]. One
clear conclusion from these studies is that maternal age and
therefore oocyte age is a major factor affecting the success of
IVF treatment.

One solution to counter this problem is the use of donor eggs
from young, healthy women in their 20s. While this increases
the success rates, some women are understandably hesitant
about choosing this option, as they will not be able to contrib-
ute genetically to their children. To address this, the technique
for oocyte vitrification, a form of oocyte cryopreservation, has
been refined in recent years and in 2013 was officially declared
as no longer experimental by both the Society for Assisted Re-
productive Technology (SART) and the American Society for Re-
productive Medicine (ASRM) [11].

For those who prioritize having a genetic link with their off-
spring, oocyte cryopreservation has the potential to become a
useful tool in fertility treatment as it demonstrates similar re-
sults to IVF involving fresh oocytes [12]. This sounds very op-
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timistic for expanding reproductive freedom for women, but
reality may paint a slightly different picture.

Preservation of Fertility

Oocyte cryopreservation (OC) can be defined as the preser-
vation of oocytes through freezing. Vitrification is a type of
cryopreservation, using ultra-fast freezing rather than the tra-
ditional slow freezing process that results in the formation of
ice crystals, yielding deleterious results [13]. Research to refine
techniques for both oocyte cryopreservation, as well as IVF, is
ongoing in order to improve live-birth occurrences.

Presently, it is recommended that cancer patients of childbear-
ing age whom are due to undergo treatments that may result in
gonadotoxicity be engaged in a discussion regarding a poten-
tial loss of fertility. Counselling for these life changing events
are accepted as the standard of care, and oocyte vitrification
is sometimes offered as an option to preserve fertility for the
future [14,15]. For women who face an immediate loss of fertil-
ity, the choice to undertake this procedure is understandable.
However, there is now rising interest in using OC as a way to
delay childbirth in healthy women [16].

Elective Oocyte Cryopreservation

Full control over fertility is a tempting idea, and the benefits
of having that choice are abundantly clear. Being able to push
back the pressures of childbirth and parenthood without wor-
rying that by delaying, you are increasing the chances of con-
genital disorders would certainly be beneficial to many women.
However, our knowledge and standard procedures cannot sup-
port such confidence at present, as there are several risk factors
to consider, as well as a body of literature that is far from robust
to support the benefits of OC for non-medical reasons.

The first step of OCis oocyte retrieval, a process that may largely
be a mystery to the general population, and involves certain
health risks. Firstly, obtaining the oocytes for freezing requires
the patient to undergo hormonal treatment for ovarian stim-
ulation. This treatment can be lengthy, and can cause side ef-
fects such as hot flashes, nausea, and dizziness depending on
the type of medicine being used [17]. One potential adverse
outcome, ovarian hyperstimulation syndrome (OHSS), can re-
sult from the use of human chorionic gonadotrophin (hCG), the
hormone used to promote ovulation. This hormone is adminis-
tered 36 hours prior to the procedure and in rare cases, OHSS
can result in patients who are overly responsive to hormonal
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stimulation. OHSS manifests as cystic enlargement of ovaries,
and the symptoms can include severe abdominal pain, nausea,
and hypercoagulation. Severe cases can even result in fatal-
ity. For women suffering from polycystic ovary syndrome, this
is particularly dangerous [18]. Medical professionals, however,
have strategies put in place regarding hCG dosage and hor-
mone regime for patients in order to prevent this from happen-
ing [19].

Other risks involve the surgery portion of the retrieval process.
Oocyte retrieval requires sedation, and as with all surgical pro-
cedures, there are risks involved in both the surgery and the
use of anaesthesia. However, it is a short and relatively safe
procedure lasting only a half hour, and the patient is able to
leave shortly after. Currently the process used is transvaginal
oocyte retrieval (TVOR), during which a catheter tipped with a
needle is guided via ultrasound through the vaginal wall to en-
ter follicles. To obtain the oocytes, mild suction pressure is used
[20]. Complications of TVOR include haemorrhage and pelvic
abscesses, although they only occur in around 0.08% and 0.6%
of cases, respectively [21].

Given the risks, assurance that the procedure will success-
fully result in live birth down the road would be ideal. How-
ever, there is a paucity of data available that addresses fertil-
ity preservation in healthy women. While it is promising that
cryopreserved oocytes have IVF success rates on par with fresh
oocytes, most studies focus on women with low fertility. Elec-
tive OC, on the other hand, would typically be considered by
young women with no fertility concerns. Unfortunately, there
are no current studies comparing OC to naturally occurring
pregnancy later in life for this demographic. Despite this, many
recently surveyed women are in support of using oocyte cryo-
preservation as a means for extending fertility, but this open-
ness towards the procedure has yet to translate into data [19]. A
recent survey of 96 healthy Australian women who had opted
for OC indicated that only 6 returned for the oocytes; of those,
only half succeeded in giving birth [16]. The mean age for this
cohort, however, was 37 years for oocyte freezing, which is past
the point of peak fertility, and the small sample size makes this
study only minimally effective at demonstrating the potential
of OC for young, healthy women hoping to extend their fertility.
Despite this, the study is one of the few that assess the efficacy
of non-medical OC [16].

Here we have a conundrum. Without data that explicitly proves
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the procedure’s efficacy at preserving fertility, how can we rec-
ommend the procedure? And if we do not recommend this pro-
cedure, how can data be obtained? Surveys of a cohort of Euro-
pean women between the ages of 30-39 shows that many are
optimistic towards elective OC, and while there is controversy
surrounding the topic, fertility clinics worldwide are offering
fertility preservation services [11]. However, current informa-
tion surrounding the procedure are not made widely known. A
2017 study evaluating 376 SART fertility clinics found that of the
90% offering elective OC, less than a fifth disclose the cost [22].
More concerning is the lack of a disclaimer that this procedure
cannot guarantee future fertility in 90% of these clinics [22]. In-
formation is vital in making a decision regarding any surgical
procedures, and yet it seems that the facilities providing the
services are not fully transparent with the potential outcomes
of OC. The lack of information may potentially mislead women
into considering the option of elective OC and overestimating
the security that this procedure could provide.

CONCLUSION

Both the science community and society at large are becoming
more interested in the idea of elective oocyte cryopreservation,
which has the potential to extend the fertile years of women
who may feel conflicted between pursuing a career and hav-
ing a child. However, while many fertility clinics are pushing for
the procedure in young healthy women in prime reproductive
years, there is little data to support any advantages of OC over
natural conception slightly later in life. Furthermore, several
health risks involved in oocyte retrieval can cause complica-
tions that would not otherwise arise.

More data is needed before oocyte cryopreservation can be
recommended with any kind of certainty, and this can only be
obtained through more reproductively healthy women opting
for OC. As to whether the procedure should be recommended,
there is no clear answer. However, it is vital to provide all the
necessary information to women considering this option so
that they can make a well-informed decision with tempered
expectations. The future is exciting as techniques in preserv-
ing fertility continue to improve, and the reproductive science
community is constantly gaining a deeper understanding into
the mechanisms surrounding fertility and gamete health. Cer-
tainly, it is within the realm of possibility that women can some-
day truly take full control of their fertility.
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