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Abstract

Introduction: Breast cancer is one of the most common malignancies in
women. Cytotoxic chemotherapy or drugs exert a negative effect on fertility
potential. Techniques,such as ovarian suppression, oocyte and embryo
freezing, InVitro Maturation, and ovarian tissue freezing, are necessary to
preserve fertility.

Methods: To conduct this study, a query was conducted on Persian and
English sources databases as Scoupus, Google Scholar, Pub Med, and Science
Direct during the last 24 years using the following keywords: breast cancer,
infertility, fertility preservation, oocyte freezing, and embryo freezing.

Results: Based on the result 15% to 25% of patients are young premenopausal
women. Chemotherapy or radiation therapy can lead to infertility or early
menopause. As suggested by evidence, the success rate of embryo freezing is
much higher than oocyte freezing and In Vitro Maturation. Among the fertility
preservation methods, ovarian tissue freezing and 3D bioprinting are in the
laboratory research stage and have received much attention. Correct counseling
and providing accurate information to patients and their timely referral have
have a marked impact on improving their mental and physical condition and
treating their underlying disease.

Conclusion: As evidence by the result of this study, early diagnosis of breast
cancer and timely referral to a fertility specialist enable , breast cancer patients
to maintain their fertility and experience their biological child after aggressive
cancer treatments.
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Introduction

Breast cancer is one of the most common
malignancies in women affecting different age
groups About 15%-25% of patients are
premenopausal young women. The
conventional method of treatment is cytotoxic
chemotherapy and/or hormone therapy. These
treatments may exert an adverse effect on
reproductive function and fertility potential (1)
Cooperation between oncologists and fertility
specialists is necessary for urgent consultation
and fertility preservation techniques such as
oocyte-freezing, embryo freezing, or ovarian
tissue freezing. In this review article, due to
the development of recent methods to ensure
the stability of the evidence, only studies after
2000 were considered for review.

Materials & Methods

To conduct this study, a query was conducted
on Persian and English sources databases, such
as Scopus, Google Scholar, Pub Med, and
Science Direct, during the last 24 years using
the following keywords: breast cancer,
infertility, fertility preservation, oocyte
freezing, and embryo freezing.

Results
Some chemotherapy drugs are gonadotoxic,

resulting in damaged ovarian, reduced ovarian
reserve, and subsequent infertility. This
complication will differ depending on the type
of drugs used, length of treatment, cumulative
dose of treatment, patient age, ovarian reserve,
ovulation function at the time of treatment, and
underlying diseases.(2). If the ovaries are
placed in the radiation field during breast
radiation therapy, the ovarian tissue and the
ovulation process may be damaged. Ovulation
disorder may lead to infertility or early
menopause (3).

Conservative breast surgery or mastectomy
may also have a psychological and emotional
indirect negative effect on a woman's
perception of her gender and reproductive
function. One of the methods of preserving
fertility is oocyte freezing, which includes
collecting and freezing oocytes for future use
(4).

The success rate of this method depends on
such factors as the age of the woman and the
number of frozen oocytes. In general, younger
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women have a higher success rate. The next
option is embryo freezing, which is the most
effective option for preserving fertility in
women with breast cancer, although according
to recent studies, the pregnancy rate after
oocyte freezing is similar to embryo freezing.
When oocyte or embryo freezing is not
possible, an alternative approach for
preserving fertility and ovarian function is
freezing ovarian tissue [5]. This method is
appropriate for pre-pubescent girls, women
who are undergoing cancer treatment and
whose ovaries may be damaged by treatment,
or women who cannot undergo ovarian
stimulation to retrieve oocytes.

Another method is the pharmaceutical
suppression of the ovary. In this method, a
gonadotropin-releasing hormone agonist is
usually injected at least one week before the
start of chemotherapy and then will continue
every four weeks until the end of
chemotherapy. In this way, the negative effect
of chemotherapy on the ovary is prevented by
suppressing the ovary.

In vitro oocyte maturation (IVM) is an assisted
reproductive technology in which oocytes are
retrieved from the antral follicles of
unstimulated or minimally stimulated ovaries.
By eliminating or reducing the stimulation of
gonadotropins, this method reduces the cost
and risk of ovarian hyperstimulation
syndrome. The results of IVM are currently
comparable to the results of conventional in
vitro fertilization in terms of safety and
efficiency.

One of the benefits of this method for breast
cancer patients is reducing the stimulation of
estrogen-sensitive tumors.

Today, 3D bioprinting has emerged as a new
strategy for the construction of complex
biological structures.

Approximately 10% of breast cancer cases
appear to carry mutations in certain genes,
such as BRCA 1 and BRCA2. These patients
are recommended to undergo bilateral
preventive mastectomy, as well as bilateral
removal of the ovaries and fallopian tubes, and
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since many patients aged 35-40 have not yet
completed their family, they are offered to
preserve fertility.

Recent available data not only demonstrate no
adverse effect of subsequent pregnancy on
breast cancer outcomes, but also report a
potentially ~favorable effect on cancer
prognosis [6]. These patients should undergo a
thorough oncologic evaluation before trying to
conceive.

Discussion

Early referral soon after receiving a cancer
diagnosis gives patients enough time to choose
the right method for fertility preservation.
Collaboration between oncologists, fertility
specialists, and patients is critical to
developing a treatment plan that considers both
the effectiveness of cancer treatment and
fertility preservation goals.

Today, there are a variety of methods for
fertility preservation, including the freezing of
oocytes, embryos, and ovarian tissue,
pharmaceutical suppression of ovaries, oocyte
in vitro maturation, and 3D bioprinting. In
general, fertility preservation methods have a
higher success rate in younger women. [7,8]
Among the aforementioned methods, embryo
freezing is the most effective option for
preserving fertility in women with breast
cancer, although according to recent studies,
the pregnancy rate after oocyte freezing is
similar to embryo freezing. [9]

In women with breast cancer, methods, such as
ovarian tissue freezing, (IVM), ovarian drug
suppression with preventive administration of
GnRH agonists, along with chemotherapy are
other treatment options. Nonetheless, GnRH
agonist treatment cannot replace conventional
methods of fertility preservation, such as
embryo, oocyte, or ovarian tissue freezing [8]
.3D bioprinting is also one of the developing
methods and is hoped that it can be used to
benefit patients in the future. [10]

Women with BRCAL or BRCA2 mutations are
at lifetime risk of developing breast cancer and
fallopian tube or ovarian cancer. These women
are candidates for preventive
salpingophorectomy. Oocyte or embryo
freezing enables these women to undergo
preventive salpingophorectomy even if they
have not yet completed their family [11].

Other fertility preservation methods, such as
using donor oocytes or embryos, adoption, or
surrogacy, may also be part of the consultation.
Women who have been treated for breast
cancer and are planning to become pregnant in
the future should be counseled that pregnancy
does not appear to be associated with a worse
prognosis for their disease. In fact preghancy
should not be avoided after breast cancer [12];
however during pregnancy, the patient should
be evaluated regularly, since estrogen during
pregnancy can accelerate tumor growth [12].

Each patient should have the autonomy to
make informed decisions about preserving
their chances of having a biological child,
taking into account their personal beliefs,
principles and  circumstances.  Medical
professionals must ensure that all individuals
are fully informed about the potential
outcomes, benefits, and limitations of various
fertility preservation methods. The availability
of fertility preservation services should be fair,
and equal opportunities should be provided to
all, regardless of their socio-economic status.

Conclusion

With timely referral and the use of various
methods that help to preserve fertility, it is
possible to keep fertility hopes alive while
treating breast cancer. Today, with the
development of targeted therapies for breast
cancer, and, consequently, the long-term
survival of patients, fertility preservation has
become a significant issue in the treatment of
young patients with breast cancer.
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