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Foreword

Last year marked two major milestones in my life. I turned 50 years old, and
I have lived half my life — 25 years — as a cancer survivor.

The invitation to write the forward to this important text on reproductive
health for young adults with cancer offered me an opportunity to reflect on
my own daughter’s birth and my path to parenthood nine years ago.

I recall the day when my wife Joanne and I decided to leave the house
for the first time since our daughter Sierra’s birth. Living in a self-contained
nest, we finally needed food and supplies, and mostly just wanted to get out
of the house. So we began to prepare. What might we need when taking a
6-day old infant out into the world? Diaper bag, with all the accoutrements —
changing board, spare diapers, wipes. Oh, a bottle in case she gets hungry.
Carrier. Stroller. The baby, of course. Oh, maybe we should feed her before
we go. Done. OK, now check diaper. Oops! Diaper change. Now dress her.
What should she wear on a hot August afternoon in Los Angeles? Redress
her. Then dress her back into the first outfit. Find a hat. Blanket?

An hour and a half later we were ready to head to Target. And too tired to
go. So we said “forget it; maybe tomorrow.”

Fast forward to yesterday. Almost nine years later. Sierra’s school is hold-
ing its end-of-year Ice Cream Social and street dance. Hundreds of grade
school kids and parents are out in the yard, celebrating the anticipation of
summer vacation. The once helpless and vulnerable infant who we could not
get out of the house on the 6th day of her life is now a thriving 3rd grader,
dancing in the street and laughing with her friends. She is beautiful.

These are some of the anxieties and joys of parenthood that I never would
have known that I was missing had I not had a child. Yet there was a time
when, after unsuccessful attempts at artificial insemination and costly in vitro
fertilization, my wife Joanne and I resigned ourselves to a life without chil-
dren of our own. We each had brothers and sisters with children, and decided
that we would play active roles in the lives of our nieces and nephews.

Meanwhile, instead of raising a family during our late 20s and 30s, Joanne
and I did a lot together. We hiked and biked and backpacked and travelled. We
packed up and moved from California to Michigan for graduate school, then
re-packed and returned to California five years later. We got “real” jobs, with
benefits! We bought a house. We did what many others our age were doing,
except of course raising children. We turned 40 years old. Life was good.

But coming home from work one night and sitting down to dinner, we
asked ourselves: Is this all there is? After deciding we would be childless and
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that we were okay with that decision, we changed our minds. It was time to
consider adoption.

Two and half years later, we were at the bedside as our daughter Sierra
Grace was born, and thus began the memories and challenges and joys of
parenthood that I row know and cherish.

I have been a cancer patient but also a clinician who has helped patients and
family members deal with the multiple and various challenges that occur
throughout phases of cancer diagnosis, treatment, and transitions to off-
treatment survival or the end of life. As a researcher and advocate whose
work focuses on the quality of life for cancer survivors and their loved ones
I feel that this text is an invaluable educational resource that targets unique
needs and issues faced by young adults fighting cancer during their reproduc-
tive years. The authors provide an excellent review of the impact of cancer on
reproductive health and options for maintaining reproductive health through-
out a continuum of care. They also address issues and challenges related
to family building and parenthood. Most importantly, this book highlights
salient challenges, questions, and emotions for clinicians and researchers to
consider when working with the young adult cancer population.

Brad Zebrack

Foreword
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Introduction

There are an estimated 70,000 new cancers diagnosed each year among men
and women between the age of 15 and 39 and 143,000 in ages 40-45.
Recognizing the unique clinical, psychosocial, and quality of life impacts
cancer may have based on an earlier than average age of diagnosis, these
individuals are often categorized as the Adolescent/Young Adult (AYA) pop-
ulation. The chapters in our text focus either on AYA as a whole or in a
few chapters on certain segments of AYA such as pediatric cancer patients
or adolescents, or parents of young children.

Infertility and reproductive health issues are an expected consequence
of most cancer treatments that include chemotherapy and/or radiotherapy.
Although fertility may be regained after some cancer treatments, sustained
infertility develops in 50-95% of cancer survivors. Rates of cancer-related
infertility in men and women vary and depend on a number of factors, includ-
ing age, sex, diagnosis, treatment dose/intensity, size/location of radiation
field, and the patient’s pretreatment fertility status. Women have a 40-80%
chance of losing fertility following chemotherapy or radiation during repro-
ductive years and 30-75% of male cancer patients become sterile after cancer
treatment. Given the improvements in cancer treatment and survival as well
as advances in reproductive medicine that have occurred over the past several
decades, the unique reproductive health needs of this group must be consid-
ered — beginning at initial diagnosis and continuing through to survivorship
care.

There are fertility preservation options available prior to initiation of can-
cer treatment for AYA populations to assist in preserving or maintaining
fertility such as sperm banking, oocyte and embryo cryopreservation and
testicular and ovarian tissue freezing. Conversely, reproductive health partic-
ularly as it relates to pregnancy and sexually transmitted infection risks are an
important consideration. For some cancer patients, there may be a perception
that there is little risk of pregnancy due to the cancer treatments and therefore
they engage in risky sexual behavior (e.g., unprotected sexual intercourse).
The use of contraception for the prevention of pregnancy during treatment
is an essential component of quality care. Furthermore, females with certain
hormone dependent cancers must consider the type and duration of contra-
ception in relation to their cancer type. Less is known about the need for
contraception to prevent a partner from exposure to chemo or radiation during
or after treatment.



For patients currently pregnant or who become pregnant after a can-
cer diagnosis, there are numerous medical and psychosocial considerations.
While many survivors’ may have healthy pregnancies and offspring, health
care professionals and researchers must be aware of the pharmacokinetics
of chemotherapeutic agents during pregnancy and lactation, and the effects
on placenta, fetus and infant as well as recognizing that additional psycho-
logical support may be required in the unique clinical situation of cancer in
pregnancy and personalized counseling for contraceptive use during and after
treatment. For individuals at high risk of familial cancers, prenatal diagno-
sis and preimplantation genetic diagnosis should be offered after appropriate
genetic consultation and counseling in a regional genetic service.

Early and ongoing consideration about a patient’s current and future fam-
ily building plans and desires is also of critical importance. For those patients
who have already experienced loss of fertility through the cancer and/or
the associated treatment, counseling about additional family building options
such a donor sperm, embryos, gestational carriers, or adoption is warranted.
Additionally, for patients who are already parents, there is a tremendous
need for support and resources to assist in managing the psychosocial and
emotional needs of their children.

The concerns of young cancer survivors in relation to the interplay of body
image, relationships, fear of recurrence, and sexuality are often a source of
great anxiety which can significantly impact quality of life. New research
is aiding in the design of interventions and programs to help AYA survivors
prepare for quality survival in relation to the psychosocial “late effects” which
may be experienced in ways not seen in the traditional population of older
adult cancer survivors.

Despite evidence that patients want information about future fertility,
existing research finds large gaps between recommended and actual clini-
cal practice related to discussion of fertility preservation options with cancer
patients. There are many barriers at the provider, institutional and policy
level that may impact communication and discussion related to fertility
preservation and reproductive health issues.

Finally, despite advances in cancer treatment and options to preserve
fertility have greatly advanced in the past decade, there are still many con-
siderations related to the ethical and legal issues surrounding these issues
such as the disposition of stored gametes and consideration of posthumous
reproduction.

Introduction
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Principles of Cancer Treatment:
Impact on Reproduction

Kenny A. Rodriguez-Wallberg, MD, PhD

A lot of advances have been made in science, technology and reproduction but still we can’t say
for sure who will or will not be temporarily or permanently sterile from cancer or the treatment.
So I think it’s best to discuss it will all patients who are of reproductive age. It’s not an easy
discussion to have. You've just told someone they have cancer and now you tell them they may not
be able to have kids. Some people don’t care, or at least they think they don’t care at the time. Some
people are more upset about the news of infertility than they are about the cancer. You can’t assume
because you look at a patients chart that you know how they feel about fertility. Even if they already
have kids or they aren’t married or they are struggling financially, it’s something that has to be
discussed.

1 had a testicular cancer patient, Sam, a few years ago with late stage disease. When I talked to
him about fertility he got very excited — he said it was the most hopeful thing he’d heard since he
came to the hospital. Then I wondered if I had given him false hope, because his odds were not too
good, In fact they were pretty dismal. But that guy was bouncing off the wall with joy at the thought
of banking sperm, and I thought maybe he would benefit from thinking some happy thoughts for
a while. He did bank sperm, and it seemed to lift his spirits but in the end, he didn’t survive the
cancer.

I had a female patient with a GU cancer who said she wanted no part of a discussion about
preserving fertility. She was only 25, but she said she knew she didn’t want kids, and had never
wanted them. So I stopped trying to talk about it. She did well and she’s in graduate school now
and just got married. At her last check-up, she told me she wished she had listened to me about
the fertility. Now that she’s doing well and married she has a new perspective on children and just
learned she is infertile. She and her husband are trying to adopt but it’s not an easy process for
a cancer survivor. That taught me a lesson. 1 now insist my patients listen to the infertility talk,
even if they say they don’t want kids I try to explain that a lot of people feel differently when the
treatment is over and they go on with their lives. I even tell them about Sam and how much hope
that sperm banking gave him in his last days. I think as oncologist we have to not only talk about
how to manage the disease, but how to prepare for survivorship. Sometimes we have to talk about
end-of-life issues too. None of it is easy, but it’s all worth it.

Dr. A, Oncologist

K.A. Rodriguez-Wallberg (<) Introduction
Division of Obstetrics and Gynecology, Department
of Clinical Science, Intervention and Technology,

Karolinska Institute, Stockholm, Sweden According to the National Cancer Institute’s

Fertility Unit. Division of Obstetrics and G , Surveillance, Epidemiology, and End Results
ertility Unit, Division of Obstetrics and Gynecology,

Karolinska University Hospital Huddinge, SE-141 86, (SEER) database [1], 1,445,000 new cases of
Stockholm, Sweden invasive cancer (766,860 in men and 678,060
e-mail: kenny.rodriguez-wallberg @karolinska.se in women) were diagnosed in the US in 2007
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[1]. Approximately 1,530,000 new cancer cases
were expected to be diagnosed in 2010 (789,620
in men and 739,940 in women). Men have an
overall 45% risk of developing cancer at some
time during their lives, which is higher than in
women who present with 37% lifetime cancer
risk. Age is the most significant risk factor for
cancer in both sexes. However, even younger
adults and children may develop cancer, and in
people younger than 39 years, the risk is of about
1/72 for men and 1/51 for women. For adults
between 40 and 59 years, 1/12 men and 1/11
women will develop cancer.

With modern cancer treatment, nearly two
thirds of patients diagnosed with cancer can get
cured today. Cancer treatment in young adults
and children may have detrimental effects on
the reproductive system and negatively affect the
quality of life of cancer survivors [2, 3].

As shown in Table 1.1, the most common
cancer in females is breast cancer, followed by
cancers of the digestive and respiratory systems
and genital organs, in particular uterus, ovary
and cervix. In males, the most common cancers
arise in the genital organs prostate and testicle,
followed by cancers of the digestive, respiratory
and urinary systems and skin. Haematologycal
malignancies and lymphoma are also common
cancers in both sexes, particularly presenting at
young ages [1].

Principles of Cancer Treatment

Cancer treatment techniques include surgery,
radiation therapy, chemotherapy, hormone ther-
apy (in case of hormone sensitive tumors), and
biological therapy (including immunotherapy and
gene therapy). Surgery and radiation therapy are
considered local treatments and chemotherapy
and biological therapy are systemic. Hormone
therapy is systemic and targeted to specific hor-
mone receptors.

Surgery may impact fertility by remov-
ing reproductive organs or damaging struc-
tures needed for reproduction. Chemotherapy and
radiotherapy have a known toxic effect on the

K.A. Rodriguez-Wallberg

Table 1.1 Cancer incidence in both sexes expected for
year 2010 in the US
Primary site Estimated new  Estimated
cancer cases new cancer
for females cases for
males
All sites 739,940 789,620
Breast 207,090 1,970
Digestive system 125,790 148,540
Colon 53,430 49,470
Rectum 17,050 22,620
Liver & bile duct 6,690 17,430
Esophagus 3,510 13,130
Stomach 8,270 12,730
Pancreas 21,770 21,370
Respiratory system 110,010 130,600
Lung and bronchus 105,770 116,750
Genital organs 83,750 227,460
Endometrium 43,470
Ovary 21,880
Cervix 12,200
Prostate 217,730
Testis 8,480
Urinary system 41,640 89,620
Urinary bladder 17,770 52,760
Kidney and renal 22,870 35,370
pelvis
Endocrine system 35,040 11,890
Thyroid 33,930 10,740
Lymphoma 33,980 40,050
Skin 31,400 42,610
Melanoma 29,260 38,870
Leukemia 18,360 24,690
Myeloma 9,010 11,170
Brain and other nervous 10,040 11,980
Oral cavity and pharynx 11,120 25,420

Adapted from: Cancer Facts & Figures — 2010, American
Cancer Society (ACS), Atlanta, Georgia, 2010

Incidence projections are based on rates from the
North American Association of Central Cancer Registries
(NAACCR) from 1995 to 2006, representing about 89%
of the US population

SEER Cancer Statistics Review 1975-2007, National
Cancer Institute, updated January 7, 2011 [1]

gonads, ovaries, and testicles, and may induce
gonadal failure. The impact of biological therapy
on reproduction is largely unknown.
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Cancer Surgery

Surgery is the most effective cancer treatment
today. Eventually 40-100% of patients may be
cured with the highest success when complete
removal of the tumor is obtained. Surgery may
be also indicated for cancer prophylaxis, such as
the case of premalignant disease of the cervix
in female patients. In very early stages of cervix
cancer, the surgical excision of a significant part
of the cervix, known as conization or even a
small loop excision, may afford to patients a
complete disease-free survival. Surgery of the
cervix may induce subfertility by affecting the
normal functioning of the cervix and its glandu-
lar secretion. These iatrogenically-induced cer-
vical causes of infertility may be treated with
success with intrauterine insemination and more
advanced techniques of assisted reproduction as
In Vitro Fertilization (IVF).

Whenever the complete removal of the tumor
aiming to a curative treatment may not be
obtained, reduction of tumor size by surgery may
improve patient’s chances to cure by facilitat-
ing the response to adjuvant chemotherapy or
radiotherapy in the treatment of cancer tumors.

Surgery may also affect future fertility if there
is removal or damage of the reproductive organs.
In male patients, surgery for pelvic cancer such
as for prostate, bladder or colon cancer may
damage nerves and affecting potency or ejacu-
lation. Surgical adjuvant treatment by removing
the gonads may be indicated in female and male
patients with hormone sensitive tumors.

In case of large tumors, chemotherapy and
radiation may be indicated as first line treat-
ment aiming to a reduction of tumor size and
control of subclinical metastatic disease before
surgical treatment. This is known as neo-adjuvant
therapy. Thereafter, surgical treatment is planned
to remove residual tumor masses. Neo-adjuvant
therapy is usually planned before surgery in
female patients with stage III breast cancer and
young male cancer patients with bulky testicu-
lar cancer.

There has been a gradual development in
gynecologic oncologic surgery and urologic
oncologic surgery, aiming at preserving

reproductive organs in female and male patients,
respectively, without compromising survival.
Fertility-sparing surgery is an option today
for selected patients. The indication for such
interventions often includes a well differentiated
low-grade tumor in its early stages or with low
malignant potential. The surgical fertility-sparing
approaches available for women are shown in
Table 1.2 [4].

The most established fertility preservation
procedure for women in this group is the radical
trachelectomy, offered to women with early stage
cervical cancer. The surgery aims at removing
completely the cervix tumor while preserving the
uterus. Although conservative surgery offers the
opportunity to preserve the reproductive organs,
it offers no guarantee of achieving pregnancy or
live-birth. Causes of subfertility may be present
in the patients either due to pre-existing con-
ditions or following the surgical treatment (i.e.,
scar formation) and a number of those patients
may further require assisted reproduction treat-
ments. In cases of selected ovarian tumors (i.e.
borderline tumors) young female patients may
be offered a single oophorectomy aiming at pre-
serving the uterus and the contralateral ovary for
future reproduction, (Table 1.2) [4].

In men, testicular cancer is the most preva-
lent cancer, and it presents often at a young
age when fertility concerns may be an issue.
For selected patients, unilateral and partial
orchidectomies have developed as conservative
cancer treatments aiming at preserving hor-
monal and sperm production and, thus, fertil-
ity potential. Experience with this method was
first obtained in the treatment of pre-pubertal
patients with benign teratomas [5]. The German
Testicular Cancer Study Group reported a 98.6%
disease-free survival rate at a follow-up of 7 years
after conservative surgery of tumors <2 cm with
negative biopsy findings of the tumor bed [6].

Radiotherapy in Cancer Treatment
It is known that cancer cells present with defects

in their ability to repair sub-lethal DNA, whereas
normal cells have the ability to recover. High dose
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Table 1.2 Fertility-sparing interventions in female patients (with permission from Rodriguez-Macias Wallberg and

colleagues [4])
Diagnosis

Cervical cancer

Type of surgery
Radical vaginal

Description

Laparoscopic pelvic

stage IA1,1A2,1B1 trachelectomy lymphadenectomy.
Vaginal resection of
the cervix and
surrounding
parametria keeping the
corpus of the uterus
and the ovaries intact

Borderline ovarian Unilateral Removal of the

tumors FIGO oophorectomy affected ovary only,

stage | keeping in place the
unaffected one and the
uterus

Ovarian epithelial Unilateral Removal of the

cancer stage I, oophorectomy affected ovary only,

grade 1 keeping in place the
unaffected one and the
uterus

Malignant ovarian Unilateral Removal of the

germ cell oophorectomy affected ovary only

tumors/sex cord

stromal tumors

Endometrial Hormonal Follow-up with

adenocarcinoma treatment with endometrial biopsies

Grade 1, stage 1A progestational every 3 months

(without agents for 6

myometrial or months

cervical invasion)

Obstetric outcome

Spontaneous
pregnancies
described in up to
70%. Risk of
second trimester
pregnancy loss and
preterm delivery

Pregnancies have
been reported and
favorable obstetric
outcome

Pregnancies have
been reported and
favorable obstetric
outcome

Pregnancies have
been reported and
favorable obstetric
outcome

Pregnancies have
been reported

Oncologic outcome

Rates of recurrence
and mortality are
comparable to those
described for similar
cases treated by means
of radical
hysterectomy or
radiation therapy

Oncologic outcome is
comparable with the
more radical approach
of removing both
ovaries and the
uterus. Recurrence
0-20% vs 12-58%
when only cystectomy
was performed

7% recurrence of the
ovarian malignancy
and 5% deaths

Risk of recurrence
similar to historical
controls

Recurrence rate
30-40%. Five
percent recurrence
during progesterone
treatment

ionizing radiation is a physical form of cancer
treatment that aims at damaging cancer cells by
breaking DNA through generation of free radicals
from cell water. Damage of cell organelles and
membranes kills cancer cells. Radiation therapy
is, however, applied locally and although can-
cer cells are the target, radiation may also induce
damage to normal cells in the tissues.

The response to radiation therapy depends on
various factors such as the phase of cell cycle
the cells are (cells in late G1 and S are more
resistant), the degree of cell ability to repair the
DNA damage and other factors such as hypoxia
(hypoxic cells are more resistant), tumor mass,

and growth fraction. Non-dividing cells are more
resistant than dividing cells.

Radiation therapy can be administered as
teletherapy, which aims at treating a large volume
of tissue. For small volumes of tissue, such as
in the case of cervix cancer in the female, radia-
tion therapy can be administered in encapsulated
sources of radiation that can be implanted directly
into or adjacent to tumor tissue. Radiation therapy
is a component of curative therapy for a number
of diseases, including breast cancer, Hodgkin’s
disease, head and neck cancer, prostate cancer,
and gynecologic cancers.
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Effects of Radiotherapy
on Reproduction

The male testis, female ovary, and bone marrow
are the most sensitive organs to radiation therapy.
The extent of the damage in females and males
depends on the dose, fractionation schedule, and
irradiation field [7, 8]. Whenever female repro-
ductive organs are involved in the irradiated field,
i.e., the ovaries, the uterus and the vagina may
be compromised and damaged by direct irradia-
tion. There is also evidence of damage of these
organs by scattered radiation. In the female, radi-
ation therapy results in dose-related damage of
the gonads by the reduction in the nonrenewable
primordial follicle pool. In women, the degree
and persistence of the damage is also influenced
by age at the time of exposure to radiotherapy
due to a greater reserve of primordial follicles in
younger women [9]. Table 1.3 presents a com-
pilation of current knowledge on the impact of
radiation doses in gonadal function of women and

Table 1.3  Radiation therapy protocols with high or
intermediate impact on ovarian and testicular function
(Adapted from reference [Rodriguez-Wallberg and Oktay,
10] with permission)

High risk of prolonged azoospermia in males
or amenorrhea in females

Total Body Irradiation (TBI) for bone marrow
transplant/stem cell transplant

Testicular radiation dose > 2.5 Gy in adult men
Testicular radiation dose > 6 Gy in pre-pubertal boys

Pelvic or whole abdominal radiation dose > 6 Gy
in adult women

Pelvic or whole abdominal radiation dose > 10 Gy
in post-pubertal girls

Pelvic radiation or whole abdominal dose > 15 Gy
in pre-pubertal girls

Intermediate risk

Testicular radiation dose 1-6 Gy from scattered pelvic or
abdominal radiation

Pelvic or whole abdominal radiation dose 5-10 Gy in
post-pubertal girls

Pelvic or whole abdominal radiation dose 10-15 Gy in
pre-pubertal girls

Craniospinal radiotherapy dose > 25 Gy

men [10]. In female and male pediatric patients,
failure in pubertal development may be the first
sign of gonadal failure.

In men, radiation therapy damages the gonadal
stem cells and the spermatogoniae, which are
responsible for the continual differentiation and
production of mature spermatozoa. By contrast,
the Leydig cells, responsible for the hormonal
production of testosterone are more resistant to
radiotherapy. However, it is known that Leydig
cells of prepubertal boys, which are responsible
for the hormonal production of testosterone, have
a greater sensitivity to high doses of radiation
therapy than those of older males [11]. If Leydig
cell function remains after radiation therapy in
childhood, patients may present with normal
pubertal development in some cases. However,
many of those patients will present at adult-
hood with reduced testicular size, impaired sper-
matogenesis and infertility, although with well
preserved sexual function in most cases.

In adult women and prepubertal girls, use of
shielding to reduce scatter radiation to the repro-
ductive organs when possible is the standard
medical procedure currently offered to preserve
fertility. When shielding of the gonadal area is not
possible, the surgical fixation of the ovaries far
from the radiation field known as oophoropexy
(ovarian transposition) may be considered. It
is estimated that this procedure significantly
reduces the risk of ovarian failure by about 50%
and that those patients may retain some menstrual
function and fertility [12]. Scattered radiation
and damage of the blood vessels that supply the
ovaries are related to the failure of this procedure
[12].

Radiotherapy of the uterus in young women
and girls has shown to induce tissue fibro-
sis, restricted uterine capacity, restricted blood
flow, and impaired uterine growth during preg-
nancy, as shown by follow-up of cancer sur-
vivors [13, 14]. The uterine damage seems to
be more pronounced in the youngest patients
at the time of radiotherapy. As a consequence,
radiotherapy-treated female patients present with
a high risk of unfavorable pregnancy outcomes,
such as spontaneous abortion, premature labor,
and low birth weight offspring [13, 14].



Irradiation of the vagina is related to fertility and
sexual issues due to loss of lubrication, anatomi-
cal impairments, and, in some cases, stenosis.

In males, use of shielding to reduce the dose
of radiation delivered to the testes when possi-
ble is also recommended, and, in most centers,
is a standard measure offered currently to adult
patients and children.

Total body irradiation (TBI) given in con-
junction with myeloablative conditioning prior to
bone marrow transplantation is one of the most
toxic treatments for the gonads, and is highly
related to gonadal failure in both sexes [15, 16].

Cranial Irradiation and Hormonal
Dysfunction

Disruption of the hypothalamic-pituitary-gonadal
axis is a recognized potential complication of
cranial irradiation that can lead to infertility in
female and male patients. Follow-up of female
patients treated post- and pre-pubertally with cra-
nial irradiation for primary brain tumors has
shown a high incidence of primary hypothalamic
dysfunction as well as pituitary dysfunction with
gonadotropin secretion disturbances. In some
cases, precocious puberty may also be induced by
cranial irradiation in childhood, which has been
attributed to cortical disruption and disinhibition
of the hypothalamus.

Chemotherapy

Chemotherapy given as only treatment may be
curative for a series of cancer presenting in young
adults and children.

Knowledge of the risk of gonadal dam-
age caused by cancer treatment is essential to
recognize patients at risk of gonadal failure.
Table 1.4 summarizes the gonadotoxic impact of
chemotherapy agents on the female ovary and
male testis. In a vast majority of cancer treat-
ments, chemotherapy combines several agents
and there is a possibility of a synergistic gonado-
toxic effect when several agents are given com-
bined, although at lower doses particularly when

K.A. Rodriguez-Wallberg

Table 1.4 Gonadotoxic impact of chemotherapeutic
agents in the female ovary and male testis

High risk of prolonged azoospermia in men or
amenorrhea in women

Cyclophosphamide

Ifosfamide

Melphalan

Busulfan

Nitrogen mustard

Procarbazine

Chlorambucil

Intermediate risk

Cisplatin with low cumulative dose
Carboplatin with low cumulative dose
Adriamycin

Low risk

Treatment protocols for Hodgkin lymphoma without
alkylating agents

Bleomycin
Actinomycin D
Vincristine
Methotrexate

5-fluorouracil

combining alkylating drugs [16]. In the female,
the primordial oocytes, which constitute the
female follicle pool, are nonrenewable and reduce
through apoptotic loss throughout the female life
span, until complete depletion during menopause.
Women’s undeveloped oocytes and pregranulosa
cells of primordial follicles are particularly sen-
sitive to alkylating agents by induced apoptosis,
which has been demonstrated in vitro and in vivo
when human ovarian tissue has been xenotrans-
planted in SCID mouse [17, 18]. Ovarian failure
is thus common after alkylating treatment [10].
Because of a reduction of the primordial folli-
cle pool with ageing, older women have a higher
risk of developing ovarian failure and permanent
infertility after a cancer treatment when com-
pared with younger women [8]. Younger patients
at the time of cancer treatment may have a higher
chance of recovering ovarian function following
chemotherapy, and they should be recommended
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not to delay childbearing for too many years [4].
Although the absence of menstrual cycles, known
as amenorrhea, should be considered unfavor-
able as it may be due to permanent gonadal
failure, the presence of cycles should not be inter-
preted as proof of fertility. In the clinical setting,
the gynecological examination by ultrasound,
including estimation of small ovarian follicles of
approximately 2-7 mm (antral follicle counts,
AFC), and the determination of hormones, such
as follicle-stimulating hormone (FSH), inhibin,
and anti-mullerian hormone (AMH), may help
the clinician in evaluating patient’s remaining
ovarian reserve after a cancer treatment and coun-
seling on her chances to obtain a pregnancy.

Patients should be advised to avoid conception
in the 6-12 month period immediately following
completion of treatment due to toxicity of can-
cer treatments on growing oocytes [17]. This is
owing to the higher risk of teratogenesis during
or immediately following chemotherapy. Recent
data support the return of DNA integrity over
time after a cancer treatment and most studies
conducted in cancer survivors have not shown
any significant increase of fetal anomalies in
infants that are conceived later [19, 20].

In male patients, prepubertal status does not
provide protection from gonadal damage when
alkilating agents are given at high doses. Because
most chemotherapy agents are given as part of
a combination regimen, it has been difficult to
quantify the gonadotoxicity of individual drugs
[21].

Conclusion

Because of progress in cancer therapy, long-
term survival is expected for most of young
adults and children of both sexes diagnosed
with cancer today. Infertility, as a consequence
of cancer treatment, has a recognized nega-
tive impact on quality of life of cancer sur-
vivors and, therefore, effects of modern cancer
therapy on reproductive potential need to be
discussed. This chapter outlines general prin-
ciples of cancer treatment and the impact
of the cancer surgery, radiation therapy, and
chemotherapy on reproduction.

Provider Recommendations

1. Surgery for cancer is the most effective treat-
ment. Improvements in gynecologic and uro-
logic surgery have improved in the ability
to preserve fertility, but some patients may
require surgeries that impair fertility.

2. Surgical adjuvant treatment of gonad removal
may be indicated in male and female patients
with hormone sensitive tumors.

3. Radiotherapy can damage normal tissue cells
and may impair male or female fertility by
causing damage to reproductive organs. In
females, damage to uterine function from
radiation may impact ability to maintain a
pregnancy.

4. Radiation to the brain can impair fertility by
impacting hypothalamic pituitary functioning.

5. Chemotherapy can damage oocytes and sperm
as well as the functioning.

6. Patients are advised to avoid conception for
at least six months post-chemotherapy treat-
ment.

7. Discussing fertility preservation options with
all patients of childbearing age is suggested.
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Fertility Preservation Options

for Females

Amelia P. Bailey, MD and Elizabeth

S. Ginsburg, MD

My health care team had everything coordinated for me like I was royalty. I had the breast cancer
surgery in early March, and two weeks later I was starting my treatment for egg retrieval. I started
my chemotherapy, as planned, the next month. I thought doing the egg retrieval right after I finished
surgery was going to be too intense, but I was so happy to be doing something that was going to take
me one step closer to having the baby I always dreamed of. During the dark days of chemo, I often
thought about my frozen eggs and how better things lay ahead for me. I am so thankful that I was in
a place that knew how to coordinate all this for me. I read horror stories on line about women who
weren’t told about infertility or weren’t given options or were told it would delay their treatment
and there wasn’t time. I can’t say I'm glad I got cancer, but I am elated with the coordination I had

for all aspects of my care.
Courtney, Adult Cancer Patient
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Introduction

Nine percent of cancer survivors in the United
States are women in their prime childbearing
years, ages 20-39 [1]. With recent progress in
early detection and diagnosis, as well as in treat-
ment protocols, the number of cancer survivors is
increasing. Thus, the prior focus on disease eradi-
cation without attention to fertility is outdated
and has been replaced with a strong interest by
cancer patients to be counseled on fertility preser-
vation alternatives [2, 3]. This patient population
now has many options as a result of advances in
oncofertility.

Amenorrhea is common after cancer therapy,
and its incidence increases after treatment for cer-
tain types of cancer (Table 2.1). Amenorrhea may
be transient or permanent and acute or chronic in
onset. Women may have menstrual cycles imme-
diately after treatment but undergo premature
menopause within a few years. Resumption of

DOI 10.1007/978-94-007-2492-1_2, © Springer Science+Business Media B.V. 2012
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Table 2.1

System Cancer type

Reproductive Breast
Ovarian/fallopian tube

Uterine, including gestational

trophoblastic disease

Cervical

Vaginal

Vulvar
Gastrointestinal Small intestine
Colon and rectum
Anal
Hematologic Leukemia
Hodgkin lymphoma
Non-Hodgkin lymphoma
Multiple myeloma

Skin Melanoma

A.P. Bailey and E.S. Ginsburg

Malignancies commonly associated with subsequent decreased female fertility

Percent diagnosed at <45 Treatment that decreases

years of age fertility
12.1 C
12 C.S
7.7 CR,S
40.3 R.S
15.52 R.S
9.4 R.S
7.4 S
5.1° R.S
10.5° R.S
20.9° C
59.6° CR
12.3b CR
3.8b C
19b C

ASEER Data from 1988 to 2001 and under age 50; ®men and women included C chemotherapy, R radiation, S surgery

Source: SEER Cancer Statistics, Data from 2004 to 2008 [1]

cyclic menses is often used in the oncology liter-
ature as a benchmark for fertility. However, this
is not a reliable parameter, as some women with
regular menstruation are unable to conceive and
others without menses may still have oocytes and
be able to reproduce [4, 5]. The presence of men-
strual cycles after treatment with chemotherapy
and/or radiation or surgery indicates that women
have the potential for fertility but by no means
indicates that attempted conception would be suc-
cessful. Pretreatment fertility status also plays a
role in prediction of post-treatment reproductive
ability.

Ovarian Reserve Testing

Multiple serum markers and imaging modalities
are used to assess ovarian reserve, a reflection of
the number of oocytes a female has remaining.
Ovarian reserve is associated with the likelihood
of conceiving a pregnancy either with or with-
out in vitro fertilization (IVF) [6]. Currently, the
most reliable method of assessing ovarian reserve
is measurement of follicle stimulating hormone
(FSH) on menstrual cycle day 2 or 3; an elevated
level indicates poor reserve [7]. Anti-Mullerian

hormone (AMH) and inhibin-B are serum tests
less commonly used; reduced levels of both indi-
cate decreasing reserve [8, 9]. An advantage of
using AMH, especially in cancer patients with
treatment timelines, is that it does not vary sig-
nificantly throughout the menstrual cycle. Thus
it can be measured on any day [10]. Ultrasound
measurements of ovarian volume, antral follicle
count, and ovarian peak systolic velocity can also
be used to assess ovarian reserve with low values
for each indicating decreased reserve. However,
volume and velocity are less reliable than serum
markers [10-13].

Fertility preservation is more complicated
in women than men [7] because oocytes are
not repleted during a woman’s life. Starting at
20 weeks gestation, fetal eggs start degenerat-
ing; this continues through menopause and does
not stop during pregnancy or contraceptive use.
Oocytes also progressively decline in quality
throughout the reproductive years. These two fac-
tors combine to make advancing age predictive of
a woman'’s ability to reproduce. In fact, fertility
declines after age 28 at a rate that increases dra-
matically after age 35 [10]; and the average age
of menopause, at which no oocytes remain in the
ovaries, is 51 [14]. In contrast, spermatogenesis
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is ongoing in males until very late in life, allow-
ing men to father children at ages significantly
greater than women; and production of sperm by
masturbation with subsequent cryopreservation is
noninvasive and simple to perform. Despite the
complexity of fertility preservation in women, a
woman’s desire for future fertility should be dis-
cussed, and clinicians should not assume that a
patient would bring up her concerns. Of course,
this conversation should include an age- and
health-based estimation of the chance of concep-
tion and delivery as well as the likelihood and
risks of carrying a pregnancy.

In contrast to the ovaries, the uterus retains its
ability to carry a pregnancy to term well after a
woman has undergone menopause. In fact, preg-
nancy and live birth have occurred in mothers
in their late 60s. These pregnancies are usu-
ally conceived with a donor egg, but the uterine
age does not seem to affect implantation rates
or pregnancy outcomes [15]. Similarly, the abil-
ity of the cervix to maintain a pregnancy does
not decrease as a woman approaches menopause.
So, a thorough discussion about a patient’s
future fertility desires is warranted before pro-
ceeding with a hysterectomy regardless of her
age.

Options for fertility preservation vary based
on patient diagnosis, availability of sperm from
a partner or donor, time available between diag-
nosis and start of therapy, the treatments that have
already been performed, and the patient’s current
fertility status and age. The majority of patients
are referred to an oncologist and may or may not
be counseled on their reproductive options prior
to initiation of treatment, yet options for fertil-
ity preservation vary widely based on time of
presentation. Further, early referral to an oncofer-
tility specialist is paramount as some options
may require several weeks. This chapter’s pur-
pose is to explain the choices available to attempt
maintenance of fertility.

Infertility with Chemotherapy

Chemotherapies vary in their average level of
gonadotoxicity, or toxic action on the ovaries

1

(Table 2.2), and the impact may vary from
patient to patient. The effects of chemotherapy
are dependent primarily on the type of drug but
also on patient age, drug dose, dosing interval,
type and extent of disease, and administration
route (oral versus intravenous). The alkylating
agents convey a high risk of ovarian damage by
loss of follicles and starting a cascade that leads
to hypergonadotrophic hypogonadism and subse-
quent cessation of menses [4, 16]. This is espe-
cially true with cyclophosphamide, which is used
to treat breast cancer, leukemia, and lymphoma.
These effects on the ovary are both permanent
and progressive [17]. In contrast, the antimetabo-
lite chemotherapy agents, such as methotrexate
and 5-fluorouracil, act only on metabolically
highly active cells and do not appear to have
major impacts on ovarian reserve. As women age,
ovarian reserve decreases, and risk of gonado-
toxicity with a given drug and dose increases.
Fewer follicles remain after treatment, thereby
increasing the likelihood of infertility and early
menopause [18]. There are multiple chemother-
apeutic agents with unknown levels of gonado-
toxicity, and many of them are part of multi-drug
regimens. Even if the gonadotoxicity of the regi-
men is known, the individual drug’s contribution
to infertility may be unknown.

In addition, chemotherapy lessens a female’s
response to ovarian stimulation, so it is impor-
tant that fertility preservation be performed prior
to cancer treatment when possible. Ginsburg
et al. found that female cancer patients who had
received systemic chemotherapy had a poorer
response based on estradiol levels and number
of oocytes harvested than women who received
local treatment for their cancer. This finding
occurred despite the cancer cohort’s younger age
and higher doses of stimulation medications. Yet
there was no difference in the number of embryos
obtained between the cases and an infertile cohort
[19]. A study on Hodgkin’s lymphoma patients
showed that those who survived without recur-
rence >3 years and who attempted pregnancy
after chemotherapy did not exhibit significant
subfertility when compared to sibling and friend
controls [20]. Further, 57% of early stage breast
cancer survivors who tried to become pregnant
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Table 2.2 Risk of permanent amenorrhea, adapted from Lee [4] and www.cancer.gov [158]. Abbreviations are the

standard names for each regimen

Degree of risk
High risk (>80%)

Intermediate risk (20-80%)

Lower risk (<20%)

Very low or no risk

Unknown risk

Treatment

Hematopoetic stem cell transplantation with
cyclophosphamide/total body irradiation or
cyclophosphamide/busulfan

External beam radiation to a field
containing ovaries

CMF, CEF, CAF for 6 cycles in age 40 and
older (combinations of cyclophosphamide,
methotrexate, fluorouracil, doxorubicin, and
epirubicin)

CMEF, CEF, CAF for 6 cycles in age 30-39
(combinations of cyclophosphamide,
methotrexate, fluorouracil, doxorubicin, and
epirubicin)

AC for 4 cycles in age 40 and older
(doxorubicin and cyclophosphamide)

Cisplatin or carboplatin

ABVD (doxorubicin, bleomycin, vinblastin,
and dacarbazine)

CHOP for 4-6 cycles (cyclophosphamide,
doxorubicin, vincristine, and prednisone)

CVP (cyclophosphamide, vincristine, and
prednisone)

Anthracycline and cytarabine

Prednisone, vincristine, and anthracycline
with or without cyclophosphamide,
imatinib, and/or methotrexate

CMF, CEF, CAF for 6 cycles in age 29 and
younger (combinations of
cyclophosphamide, methotrexate,
fluorouracil, doxorubicin, and epirubicin)

AC for 4 cycles in age 30-39 (doxorubicin
and cyclophosphamide)

Vincristine
Methotrexate
Fluorouracil

Taxanes (paclitaxel, docetaxel)
Oxaliplatin

Irinotecan

Monoclonal antibodies (trastuzumab,
bevacizumab, cetuximab)

Tyrosine kinase inhibitors (erlotinib,
imatinib)

Common cancer type

Leukemia
Lymphoma

Central nervous system,
gastrointestinal, or
gynecologic cancer;
Lymphoma

Breast cancer

Breast cancer

Breast cancer

Ovarian, endometrial, breast,
and cervical cancer;
leukemia; lymphoma

Hodgkin’s lymphoma

Leukemia
Lymphoma
Lymphoma

Acute myelogenous
leukemia

Acute lymphoblastic
leukemia

Breast cancer

Breast cancer

Leukemia, lymphoma,
multiple myeloma

Gestational trophoblastic
disease

Ovarian, colon/rectal, breast,
and stomach cancer

Ovarian and breast cancer
Colon/rectal cancer

Metastatic colon/rectal
cancer

Ovarian cancer
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were successful in a study by Partridge et al. [21].
There are additional studies looking at fertility of
childhood cancer survivors.

Infertility with Radiation

The effect of radiation on fertility depends on age,
dose, dosing interval, disease, and size and loca-
tion of the radiation field. Similar to chemother-
apy, increasing age at the time of radiation is
related to greater gonadotoxicity due to smaller
ovarian reserve. Minimal doses and less extensive
radiation fields carry a lower risk of infertility
[22]. Ovarian failure will occur in over 90% of
patients receiving 5 Gray (Gy) of radiation to the
pelvis [6]. Standard radiation doses are 40-50 Gy
and are even higher with total-body irradiation
prior to bone marrow transplantation for recur-
rent leukemia or lymphoma (Table 2.2) [23, 24].
Even if the beam is not directed toward the pelvis,
scatter radiation may still impact a woman’s abil-
ity to reproduce [25]. Multiple studies show that
doses less than 5 Gy do not decrease fertility
[26-28].

Radiation affects the uterus in at least
three ways. Primarily, damage to the uter-
ine vasculature may cause poor placental-fetal
blood flow during future pregnancies resulting
in fetal growth restriction [29]. Unfortunately,
this does not improve after exogenous hor-
mone administration [30]. Secondly, injury to
the endometrium may prevent normal placental
attachment, also leading to fetal growth restric-
tion. Lastly, radiation-induced myometrial fibro-
sis can incite preterm delivery by decreasing the
uterine volume and distensibility [10]. Thus, all
post-radiation pregnancies should be categorized
as high-risk. Fortunately, fetuses conceived after
completion of radiotherapy do not exhibit an
increased incidence of teratogenicity [31-37].

Infertility After Surgery
Standard treatment of gynecologic cancers

requires removal of most or all reproduc-
tive organs, including the ovaries, fallopian
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tubes, uterus, and cervix. Thorough pathologic
assessment of those organs is important in
determining stage and grade of the disease,
which guides future treatment. However, some
patients remain candidates for fertility-sparing
procedures if they have early-stage cancer and
are not otherwise infertile.

Fertility-Sparing Surgery

Surgery’s role in preserving fertility is case-
dependent, and the optimal intervention may
not be known until an exploratory operation
is performed. The estimated preoperative extent
of disease is the primary determining fac-
tor when deciding whether to offer fertility-
sparing procedures, and standard therapy should
always be included as an option [38]. That
being said, in appropriate patients with a strong
desire to maintain the ability to conceive, there
are less extensive procedures that should be
offered.

Oophoropexy/Ovarian Transposition

Ovarian transposition and oophoropexy tem-
porarily relocate the ovaries when pelvic
radiation is planned; they differ only in their
surgical technique, and the terms will be used
interchangeably here. This procedure may
be helpful not only for gynecologic cancers
requiring radiation but also for spinal, colon,
rectal, and anal cancers for which radiation is
planned due to scatter that affects the ovaries
[39]. Ovarian transposition may be performed
either at the time of laparotomy or laparo-
scopically as an isolated outpatient procedure.
Performed properly, oophoropexy can reduce
ovarian radiation dose by up to 90-95% [10].
Because the ovaries can migrate back to the
pelvis, oophoropexy should be conducted
immediately before radiation begins [40]. If
chemotherapy that is not likely to be highly
toxic to the ovaries is planned prior to pelvic
irradiation the procedure should be performed
before initiation of chemotherapy as patients are
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immunosuppressed on most chemotherapeutic
regimens and, therefore, maynot be able to
undergo elective surgery. Ovarian transposition
is not indicated with gonadotoxic chemotherapy
alone since the ovaries will be adversely affected
by the medication regardless of their location.

Ovarian function remains after transposition
in 60-89% of cancer patients under 40 years of
age [40-43]. Failures likely result from radiation
that scatters to the new ovarian location as well
as necrosis of the ovary from compromised blood
supply due to transposition [44—46]. Necrosis
can lead to atresia of follicles and premature
menopause [47, 48]. While most women retain
enough ovarian tissue for endocrine function,
some reports indicate that only 15% of patients
are fertile after ovarian transposition [49]. At this
time, the procedure remains investigational as a
means for fertility preservation.

Spontaneous pregnancies have been reported
after oophoropexy, but some patients need either
reversal of the procedure or oocyte retrieval
with in vitro fertilization because the ovary is
no longer in close proximity to the fallopian
tube [46, 50]. Oocyte retrieval is more diffi-
cult after transposition due to the difficulty in
accessing the ovary transvaginally [46]. This sit-
uation frequently requires transabdominal aspira-
tion, which can sometimes yield fewer oocytes
[10]. However, a recent publication revealed no
significant differences between transvaginal and
transabdominal aspiration in number of dam-
aged oocytes, fertilization rates, embryo number
and quality, and clinical and ongoing pregnancy
rates [51].

Additional complications from oophoropexy
include pelvic pain from ovarian or fallopian
tube infarction or cyst formation. Further, ovarian
cancer would be difficult to detect on bimanual
examination if the ovaries are no longer located
in the pelvis [4]. Gonadal shielding can be per-
formed to reduce the radiation dose to the ovaries
if ovarian transposition is contraindicated for
any reason, but this is only possible with cer-
tain radiation fields and requires expertise in this
area [4].
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Cancer-Specific Fertility-Sparing
Procedures

Fertility-sparing surgery becomes especially
important with a gynecologic cancer diagnosis,
and the techniques vary depending on which
organ is affected. The first goal of any cancer
treatment is to remove the tumor burden and see
the patient into remission, with a secondary goal
of preventing relapse. Fertility-sparing surgery is
not intended to displace those objectives but to
offer a third elective goal of fertility preserva-
tion, and there are many variations in surgical
management of cancer that allow retention of
the uterus and/or ovaries. Uterine-sparing surgery
may be considered on a case by case basis if the
patient wishes to carry a future pregnancy her-
self; ovaries are not necessary for sustaining a
pregnancy as all hormones may be exogenously
provided to support the endometrium during
an embryo replacement cycle. Ovarian-sparing
surgery and/or cryopreservation of ovarian tis-
sues, embryos, and oocytes may be offered to
appropriate candidates if genetic offspring are
desired.

Ovarian Cancer

Tumors of low malignant potential, malignant
germ cell tumors, and sex cord-stromal tumors
are subtypes of ovarian cancer that are likely to
be unilateral and diagnosed at an early stage.
Therefore, they are usually amenable to fertility-
conserving procedures [38, 52]. Epithelial ovar-
ian cancers at early stages are also amenable to
preservation of fertility [38]; unfortunately, only
25% are diagnosed early due to poor screening
methods.

Fertility-sparing procedures in the treat-
ment of ovarian cancer include ovarian cys-
tectomy, unilateral salpingo-oophorectomy with
or without hysterectomy, and bilateral salpingo-
oophorectomy with preservation of the uterus.
In the case of cystectomy or unilateral salpingo-
oophorectomy, the contralateral ovary would
only be biopsied if it appeared grossly involved
by tumor [52]. All options should be under-
taken concurrently with complete surgical stag-
ing including omentectomy, washings to identify
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cancer cells in the peritoneal cavity, and lymph
node dissection in the pelvis and around the
aorta. The surgery and treatment is still extensive,
but there are multiple reports in the literature of
successful pregnancies and live births after con-
servative management of ovarian cancer [53-57].
Laparoscopic surgery has been considered for
these procedures, but does carry an increased risk
of cyst rupture which could result in intraperi-
toneal tumor spread or implantation at trocar sites
[58]. If a patient is BRCAI- or 2-positive, and
thus at high risk for hereditary breast and ovar-
ian cancer, prophylactic mastectomy and bilat-
eral salpingo-oophorectomy after completion of
childbearing should be recommended [38].

Cervical Cancer

Cervical cancer treatment is either surgery or
radiotherapy for early disease and chemotherapy
for advanced disease. Fortunately, most women
present with Stage I cervical cancer. Standard
surgery consists of a radical hysterectomy and
bilateral pelvic lymphadenectomy. For females
who wish to retain the option of having children
and have early stage disease, other procedures
may be offered that spare the uterus including
cold-knife conization (removal of part of the
external cervix), simple trachelectomy (removal
of the cervix only), radical trachelectomy
(removal of the cervix and surrounding tissues),
or sparing of the ovaries at the time of radical
hysterectomy [4, 38]. Stage IA1 disease encom-
passes tumors less than 7 mm wide and 3 mm
deep and may be treated with a cervical coniza-
tion provided that margins are negative and the
patient receives close follow-up. Stage 1Al with
lymphovascular space invasion and Stage 1A2-IB
tumors less than 2 cm in diameter with invasion
less than 10 mm may be treated with a vaginal or
abdominal radical trachelectomy [59-61], which
is usually combined with a laparoscopic lymph
node dissection [38] and ovarian transposition if
future pelvic radiation is planned.

Women are capable of conceiving after a cold
knife conization, but abnormalities of the residual
cervix may necessitate use of assisted reproduc-
tive technologies (ART). Women are even able
to conceive after trachelectomy [62], but ART
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is frequently needed in these patients due to
absence or constriction of the passageway from
the vagina to the uterus. Post-trachelectomy preg-
nancies also have a much higher rate of second
trimester miscarriages and preterm birth [63—-65].
To compensate for this, a permanent cerclage
is placed after trachelectomy; these women will
require future cesarean deliveries [38]. Several
successful pregnancies have been reported after
radical trachelectomy, but cancer relapses have
also occurred in that cohort [65-69]. The tra-
chelectomy recurrence rate to date is similar to
standard therapy of radical hysterectomy [70], but
further studies are needed.

Endometrial Cancer

Standard therapy for endometrial cancer is hys-
terectomy with bilateral salpingo-oophorectomy
with or without surgical staging depending on
the grade and depth of invasion of the tumor. A
recent meta-analysis of 218 patients revealed a
pregnancy rate of 35.7% after conservative man-
agement of endometrial cancer [71]. To main-
tain fertility in young patients with early lesions
(stage IA1 and grade 1), a hysteroscopy and
curettage can be offered to remove as much dis-
eased tissue from the uterus as possible [38, 52,
72]. Following this procedure, hormonal ther-
apy is prescribed, and the patient is kept under
close surveillance for several years. Progesterone
administration is one of the most common thera-
pies used and is available as the progestins mege-
strol acetate or medroxyprogesterone acetate.
However, progestin’s efficacy in cancer is less
well-documented than in endometrial hyperpla-
sia, which is discussed below [52]. Therefore,
hysteroscopy with curettage and a progestin may
be best used as a temporizing measure until the
patient has completed childbearing.

The precursor to endometrial cancer is com-
plex endometrial hyperplasia with atypia, which
is usually diagnosed after an episode of abnor-
mal uterine bleeding. The standard recommended
therapy for hyperplasia is hysterectomy with or
without removal of both ovaries, but hormonal
management is a reasonable conservative alter-
native. Regression of endometrial hyperplasia
has been noted with the progestin protocols
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mentioned above or an oral contraceptive pill
regimen [52].

Assisted Reproductive Technologies

ART should be discussed with every woman until
approximately age 43. The likelihood of deliv-
ery per initiated IVF cycle using fresh oocytes
nationally in women 43 and above is less than
5%. Given that not all oocytes or embryos will
survive the cryopreservation process, the risk-
cost-benefit ratio likely indicates that women 43
and older are unlikely to have a delivery from
oocytes or embryos frozen prior to cancer treat-
ment. Even if the current cancer diagnosis does
not usually lead to infertility, a relapse could
cause premature menopause; so, fertility preser-
vation methods should be discussed at the time
of diagnosis. This section discusses widely used
ART (Tables 2.3 and 2.4).

Embryo Cryopreservation

Embryo cryopreservation is the most established
fertility preservation method [4, 7]. It has been
regularly used since the birth of the first “test tube
baby” in 1978 and has progressed to success rates
of 30—48% in women under 40 years old [73].
The ovaries are stimulated with FSH injections
and luteinizing hormone (LH) for approximately
a week and a half. Ultrasounds and blood tests
are used throughout this time to monitor develop-
ment of the ovarian follicles. When the follicles
are appropriately sized, an injection of human

Table 2.3 Classification of
fertility-preserving treatments
as widely used or
experimental; embryo
cryopreservation is the only
option considered standard by

ASRM [7] management of cancer

Embryo cryopreservation

Oocyte cryopreservation

Widely used treatments

Oophoropexy/ovarian transposition

Gonadal shielding from radiation
Conservative surgical or medical

A.P. Bailey and E.S. Ginsburg

chorionic gonadotropin (hCG) triggers ovulation,
and the eggs are aspirated transvaginally from the
follicles just prior to ovulation. This procedure
is done in an operating room under intravenous
anesthesia. Oocytes are then fertilized and cry-
opreserved. They can be thawed at a later date
and implanted into the uterus of the patient or a
gestational carrier who has agreed to carry the
pregnancy. Many embryos can be frozen, ide-
ally providing the opportunity for multiple future
attempts at pregnancy.

Interestingly, women who have been diag-
nosed with cancer but have not started chemo-
therapy or radiation treatment produce as many
embryos and oocytes after ovarian stimulation
as fertile females undergoing in vitro fertiliza-
tion for male factor infertility [74]. Unfortunately,
only half of patients have counseling on fertil-
ity preservation options prior to cancer treatment
[75], which is the most appropriate time for
discussion and planning to ensure the greatest
chance for future success.

Typically embryo cryopreservation requires
2-6 weeks to accomplish dependent upon the
phase of the patient’s menstrual cycle at pre-
sentation to a reproductive specialist. This time
constraint leads some physicians to cite delay
of treatment as a reason to not pursue fertility-
sparing procedures. However, the majority of
patients only need 2-3 weeks to preserve
embryos or oocytes and even less to cryopreserve
ovarian tissue. One report showed no treatment
delay in breast cancer patients who chose fertil-
ity preservation options over those patients who
opted out [76]. Another study showed the aver-
age length of fertility preservation treatment was

Experimental treatments

Ovarian cortex cryopreservation and
transplantation

In vitro maturation

Ovarian suppression

Uterine transplantation

Generation of gametes from somatic
cells

Donor oocyte or embryo

Gestational carrier
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Table 2.4 Pros, cons, and considerations for each fertility-sparing treatment

Treatments

Oophoropexy/ovarian
Transposition

Gonadal shielding

Conservative surgery

Hormonal treatment

Embryo
cryopreservation

In vitro maturation

Oocyte
cryopreservation

Donor oocyte/donor
embryo

Gestational carrier

Ovarian cortex
Cryopreservation and
transplantation

Ovarian suppression

Human uterine
transplantation

Gametes from somatic
cells

Pros

Can reduce ovarian
radiation exposure up
to 90-95%.

Reduces radiation dose
to ovaries and uterus.

Usually a smaller
procedure and
occasionally less
invasive.

Avoidance of major
surgery.

Only standard option.
Highest success rate.
Potential for multiple
attempts at future
pregnancy.

Short treatment delay.
No sperm needed.

No ovarian stimulation.

No male partner or
sperm donor needed.

Not treatment-or
age-dependent.

High success rate.
No
pregnancy-associated
risks.

No treatment delay.
No sperm needed.

No ovarian stimulation.

Reduced abnormal
uterine bleeding.
Patient could carry
pregnancy
post-hysterectomy.
No treatment delay.
No sperm needed.

No ovarian stimulation.

Cons

May require a separate
surgery.

May cause oocyte atresia or
pelvic pain.

Ovaries less accessible.
Potential for seeding of
cancer cells.

Not possible in all cases.

Chance of recurrence not
fully elucidated.

May necessitate ART for
future pregnancy.
Potential for future
pregnancy complications.

Chance of recurrence not
fully elucidated.

Risk for multifetal pregnancy
and OHSS.

Significant side effect profile.
High hormone levels.
Requires at least 2 weeks.
Expensive.

Lower pregnancy rates than
embryo cryopreservation.

Same as with embryo
cryopreservation.

Lower pregnancy rate than
embryo cryopreservation.

Neither partner’s genetic
material if donor sperm used.

Expensive.

Surgical procedure.
Short-term hormonal
function only.

Oocyte atresia.
Potential for transfer of
cancer cells.

Significant side effects.
Expensive.

Lifelong
immunosuppressants.

Complex ethical issues.

Considerations

Ovaries may migrate
back to pelvis.

Do not perform if
gonadotoxic
chemotherapy planned.

Requires a radiation
specialist.

Only applicable for
early stage cancers.

Extent of cancer may
be undetermined.

Quality of embryos not
determined prior to
cryopreservation.
Requires male partner
or sperm donor.

Offered in very few
centers.

Circumvents ethical
issues with embryo
cryopreservation.

May fertilize eggs with
partner’s sperm or
donor sperm.

Patient does not carry
pregnancy.

Only option for
prepubertal females.
Increases cancer risk in
BRCA patients.

Not well-supported
with data.

Only one has been
performed and did not
result in a pregnancy.
This has not yet
resulted in a live
human birth.
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only 12 days [77]. Also, in certain situations
such as breast cancer, there is an approximately
4-week window between surgery and chemother-
apy during which fertility-sparing procedures can
be performed [78]. Recent reports of brief ovar-
ian stimulation in the follicular or luteal phases
of the menstrual cycle with retrieval of immature
oocytes and subsequent in vitro maturation allow
for shorter periods of stimulation, though a fewer
number of mature eggs capable of fertilizing [79];
on average, 65 embryos are frozen with tradi-
tional stimulation in one study [74] and 3.8+0.8
embryos with brief stimulation using tamoxifen
and FSH in another [80].

Innate risks of IVF include pain and infec-
tion after oocyte retrieval, medication side effects
and allergic reactions, and poor response result-
ing in few or no eggs or embryos. Another hazard
of ovarian stimulation is that it may become
uncontrolled and result in ovarian hyperstimu-
lation syndrome (OHSS). This is a potentially
serious condition that causes markedly elevated
estradiol levels and extravasation of fluid from
blood vessels into the peritoneal cavity. Ascites
and pleural effusions as well as hemoconcentra-
tion and deep venous thrombosis can form, all
of which would delay administration of cancer
treatment [6, 81].

Elevated estradiol levels lead to a separate
concern: the possible progression of hormone-
sensitive tumors such as ovarian cancer or estro-
gen receptor-positive breast cancer. Some studies
have shown an increased risk of ovarian cancer
after use of clomiphene citrate or gonadotropins
[82, 83], but that association has not been
observed in more current studies [84]. However,
for apprehensive patients, oocyte aspiration can
be done without hormonal administration in a
process called natural cycle IVF that does not
increase estrogen above normal menstrual lev-
els, although it typically results in a low yield
of oocytes [80, 85]. Alternative stimulation pro-
tocols that utilize letrozole or tamoxifen, which
are both used in breast cancer treatment, lower
the risk of exposure to estrogen [86]. In small
studies these protocols have shown no appar-
ent increase in breast cancer recurrence rates at
2-year follow-up [80, 85, 87] and do not lengthen
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the time needed to complete a cycle of ovarian
stimulation [88]. The impact on cancer treatment
of approximately 11 days of elevated hormone
levels in a patient preparing for chemotherapy is
not currently known [6]. As a precaution, patients
should be carefully counseled by a professional
exceedingly familiar with the different protocols.

Embryo cryopreservation carries high out-of-
pocket costs and requires a male partner or sperm
donor. However, it is the most well-established
method for fertility preservation and, especially
when performed prior to chemotherapy or radi-
ation, offers the best chance for having genetic
children in the future. Women may decide in con-
junction with their oncologists and reproductive
specialists when to implant the embryos, which
may occur up to many years later and is a simple
procedure requiring no anesthesia. The Society
for Assisted Reproductive Technologies (SART)
publishes data on success rates from most ART
facilities in the United States [73]. This data,
although not limited to cancer patients, is useful
when counseling women on their options. A frank
discussion about disposition of unused embryos
should be held as early in the process as possible
to facilitate informed decision making.

Given the disadvantages of a time require-
ment and elevated levels of hormone, oncologists
may be deterred from referring patients for fertil-
ity preservation discussions; in vitro maturation
(IVM) may remove those roadblocks. IVM is a
process in which immature oocytes are harvested
after a very short course of ovarian stimulation
and matured outside of the body. The entire pro-
cess takes less than a week, and cancer treatment
may be started right after the oocyte retrieval
[89]. One of the drawbacks of this method is that
fewer embryos are generated leading to lower
pregnancy rates than with traditional IVF [89].
In fact, with in vitro maturation, only 10-15%
of embryos transferred to the uterus implant, and
early pregnancy miscarriages are more common
[90].

Although data are limited to small case series
and reports, there seems to be no increased risk
of cancer, birth defects, or genetic abnormalities
in the offspring of frozen embryos or oocytes
outside of hereditary cancer syndromes [91-99].
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With respect to inherited cancer predispositions,
preimplantation genetic diagnosis (PGD) pro-
vides a possible solution (see Chapter 8), but
this method is limited in efficacy since only one
cell is analyzed and may be negative while other
unsampled cells are positive.

Oocyte Cryopreservation

If there is no male partner or sperm donor or if
the patient has objections to freezing embryos,
cryopreservation of eggs is another option for fer-
tility preservation. Oocyte cryopreservation has
been utilized for decades but has not made
advances as rapidly as embryo cryopreservation;
its success rate is approximately 8-39% [100—
104]. The oocytes are harvested, just as in embryo
cryopreservation, with or without hormonal stim-
ulation. Thus, the delay in treatment, risk for
OHSS, and exposure to high hormone levels still
exist and can be mediated in the same ways
with natural cycle IVF or stimulation used in
conjunction with letrozole or tamoxifen.

An additional consideration is that eggs may
be at higher risk of damage during cryopreser-
vation than embryos causing lower overall preg-
nancy rates as compared to embryo cryopreser-
vation [105]. A study reviewing 900 babies born
as a result of oocyte cryopreservation reported
no increased risk of congenital anomalies ver-
sus naturally conceived babies [106]. More than
half of ART centers offer oocyte cryopreservation
[104], and the American Society of Reproductive
Medicine (ASRM) supports its use in cancer
patients while cautioning that the method is still
not considered standard practice [107].

Donor Oocyte/Donor Embryo

If a woman has already undergone cancer treat-
ment that has rendered her unable to conceive
using her own eggs or if the number or quality
of eggs retrieved is not likely to result in preg-
nancy, donor eggs may be used to create embryos.
Another woman, either known or unknown to
the patient, undergoes ovarian stimulation and
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oocyte retrieval. Those eggs are fertilized with
the patient’s partner’s sperm, and the embryos
are implanted in the patient’s uterus. Donor eggs
may also be fertilized with donor sperm, which
can be placed into the patient’s uterus. As men-
tioned above, the patient does not need to have
ovaries to carry a pregnancy. She can be given
exogenous estradiol and progesterone through the
first trimester to maintain the pregnancy until the
placenta has grown enough to produce ample
estradiol and progesterone itself. SART reports a
live birth rate of 55% with fresh donor eggs and
34% with thawed donor eggs [73].

Gestational Carrier

If the patient does not have a uterus but does have
ovaries, fresh or frozen embryos may be created
with her eggs and implanted into a gestational
carrier, alternatively known as a gestational sur-
rogate. This option also works well for women
in whom pregnancy is too dangerous. The ges-
tational carrier is thoroughly counseled on all
risks of hormonal stimulation and pregnancy.
Success rates are the same as with traditional IVF.
Gestational carriers are usually unrelated to the
patient, but there is no contraindication to the
role being filled by a family member. Embryos
can also be made using donor eggs and implanted
into a gestational surrogate. The cost can range
from $15,000 to $35,000 plus additional costs
for prenatal care [108]. In traditional surrogacy,
in which another woman is inseminated with
a female cancer survivor’s partner’s sperm, the
surrogate’s uterus and eggs are both utilized, giv-
ing her parental rights in the case of a dispute.
For this reason, traditional surrogacy is rarely
undertaken.

Experimental Fertility-Sparing
Technologies

Assisted reproductive technologies are evolv-
ing rapidly, and some will become the future
of fertility-preserving procedures after thorough
clinical trials are conducted. This section explains
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the promising experimental options and their
risks as well as the situations in which one
method may be superior (Tables 2.3 and 2.4).

Ovarian Cortex Cryopreservation
and Transplantation

Ovarian tissue cryopreservation consists of har-
vesting ovarian tissue and freezing it. This tissue
holds thousands of follicles, which contain imma-
ture eggs. The tissue can be removed laparoscop-
ically as an outpatient surgery and reimplanted
into the pelvis (orthotopic transplantation) [109—
113] or in subcutaneous tissue or muscle (hetero-
topic transplantation) [114, 115]. Reimplantation
may occur years later and allows in vivo mat-
uration of oocytes; however, the best location
for placement is currently unknown. This is the
best alternative for women who do not have time
to undergo ovarian stimulation prior to cancer
treatment and is the only choice for prepuber-
tal females. In fact, although there have not been
any pregnancies reported from prepubertally har-
vested ovarian tissue, young children are the ideal
candidates given their large number of follicles
[116].

Ovarian endocrine function has been noted
after transplantation; and a return to premeno-
pausal levels of estradiol, follicle-stimulating
hormone, and luteinizing hormone has occurred
within 3-7 months [112, 115]. Thus, the reim-
planted ovary is capable of supplying hormones
to cancer survivors who have undergone pre-
mature menopause [109, 112, 113, 115, 117].
Several live births have been noted with ortho-
topic, but not heterotopic, transplantation [78,
110, 111, 118-121]. However, endocrine func-
tion has only been detected for 9 months to 3
years total [122], and some women have required
repeat transplantations [123].

This method is still considered investigational
and is only offered through clinical trials at a lim-
ited number of centers internationally. Neither a
sperm donor nor ovarian stimulation is needed,
which makes this alternative attractive for single
patients or those with hormone-sensitive tumors.
Ovarian tissue can be frozen easily [124, 125];
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but one concern is that the removed ovary is
without a blood supply for about 1 week after
it is thawed and reimplanted, as this is the time
required for revascularization of the tissue by
angiogenesis. During this period, more than 25%
of the follicles may become atretic in addition to
the loss of follicles that occurs during the freeze-
thaw process [88, 126]. Thus, studies are focus-
ing on accelerating the revascularization pro-
cess, possibly through vascular anastomosis of
the transplant, which would immediately restore
blood supply [16, 23]. In older women, fewer
follicles remain, so a loss of 25% is more signifi-
cant than in a younger woman and may make this
option less beneficial as age increases.

Another concern with ovarian transplantation
is the potential to implant tissue carrying hid-
den cancer cells that survived the freeze and
thaw processes, especially in hematologic can-
cers. To date, there are no reports of tumor
recurrence after transplantation of ovarian tis-
sue; but data only exists for few patients over
a short time period [4]. Testing of the tissue by
histologic, immunohistochemical, genetic, and
molecular means can be used to decrease the risk
of tumor seeding [16]. None of these methods
can guarantee absence of cancer cells in a tissue
sample, but quantitative reverse-transcribed poly-
merase chain reaction shows the most promise
[127]. Patients with metastases or high likeli-
hood of ovarian involvement by cancer should
not be treated with this option. However, ovar-
ian metastases are rare in most cancers in young
women, and the tissue may be implanted subcu-
taneously if closer surveillance is desired [128].
Women with BRCA mutations are a special pop-
ulation, and reimplantation of ovarian tissue may
restore their pre-oophorectomy risk of cancer
[6]. Therefore, they should be counseled to seek
other options for fertility preservation. Ovarian
transplantation is currently investigational, and
more studies are needed to answer the above
questions.

One way to mitigate concerns about future
fertility is to utilize several fertility preserva-
tion techniques in the same patient based on
personal history and likelihood of success with
each method. One case series details removal
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of ovarian tissue for cryopreservation followed
by stimulation of the remaining ovarian tissue
and cryopreservation of oocytes with no sub-
stantial decrease in average number and qual-
ity of oocytes retrieved [129]. Another case
series presents eighteen patients who under-
went both oocyte and embryo cryopreserva-
tion, the former with subsequent in vitro mat-
uration [79]. However, the American Society
for Reproductive Medicine states that oocyte
and ovarian cryopreservation should only be
performed at specialized centers with pro-
tocols approved by an Institutional Review
Board [7].

Ovarian Suppression

Several studies have shown that suppression of
the ovary with either gonadotropin-releasing hor-
mone (GnRH) agonists or antagonists prevents
loss of follicles during chemotherapy or radi-
ation, and there are several theories on the
mechanism. Most noted is Blumenfeld’s, which
states that destruction of ovaries by chemother-
apy results in elevated FSH, which recruits addi-
tional oocytes to mature into a growth state
during which they are no longer protected from
the chemotherapy’s gonadotoxic effects. If the
eggs remain quiescent, they might not be tar-
geted by chemotherapy. Blumenfeld postulated
that a GnRH agonist would prevent new folli-
cles from being recruited into a vulnerable state
[130], yet only animal experiments and non-
randomized or small human case series have thus
far been offered as evidence [78, 131]. Another
small study of GnRH agonist administration to
Hodgkin’s lymphoma patients failed to show a
protective action [132], however these data may
be out-dated as treatments have changed over
time. There is currently a large, prospective ran-
domized clinical trial investigating the potential
fertility benefits of ovarian suppression. A proven
advantage, however, of GnRH agonists is the
reduction of heavy uterine bleeding associated
with decreased platelets during some chemother-
apy regimens [133].
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Uterine Transplantation

Transplantation of a human uterus has only been
performed once, in Saudi Arabia in 2000, and
had to be removed 99 days after surgery due to
necrosis of the uterus from clotting in the uter-
ine arteries and veins [134]. Despite this apparent
failure, great strides have been made in this area
over the past several decades due to advances
in anti-rejection regimens. Further, the procedure
has been successful in animal models with post-
transplantation pregnancy demonstrated in mice
and dogs and birth by cesarean delivery in sheep
[135-139]. Uterine transplantation is investiga-
tional in humans at this time, and it would require
a patient to be on lifelong immunosuppression
medications.

Generation of Gametes from
Somatic Cells

Research is currently directed at creating
gametes, both egg and sperm, from non-gamete
cells in the body. This would allow a patient to
have genetic offspring even after oophorectomy.
Chromosomal material is transferred from a
non-gamete cell into an oocyte whose chromo-
somal material has been removed [140-144].
Other methods include parthenogenesis in which
activation of an oocyte creates an embryo. Kono
et al. formed a parthenogenetic mouse from an
oocyte composed of two complete sets of the
maternal genome, and this mouse maintained
the ability to reproduce [145]. Much research is
required before this will be considered a viable
option, and there are complex ethical issues
that arise from this procedure. However, it may
ultimately become an established tool in ART.

Special Circumstances

Pregnancies conceived while a patient has can-
cer should be considered high-risk for sev-
eral reasons: potential transfer of cancer to the
fetus through the placenta, effects of cancer
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treatment on the fetus, and effects of cancer
treatment on the mother. Animal studies and
follow-up of pregnant women during atomic fall-
out exposure in Japan have provided most of our
known data on radiation exposure during gesta-
tion. The most common side effects are prenatal
death, malformations, neurodevelopmental disor-
ders, and childhood cancer [146]. Exposure can
be decreased by 30-60% with abdominal shield-
ing [147], and these effects are not usually seen
if the radiation exposure to the fetus is less than
10 centigray (cGy) [146]. Small studies have
shown no neurodevelopmental effect or increase
in malformations or preterm labor in fetuses con-
ceived during chemotherapy [52, 148], but further
studies should be performed. If planned, preg-
nancy should be delayed until cancer treatment
is concluded and preferably until the patient is in
clinical remission. The optimal delay is unknown,
though a minimum of 6 months is estimated
based on animal data [52]. Despite these statis-
tics, if the well-known teratogens are avoided,
there is not a significantly increased risk of com-
plications during the pregnancy based on small
studies [149].

Pregnancies after treatment for cancer are also
subject to several risks for both fetus and mother.
If long-term damage to the heart or lungs has
occurred from radiation or chemotherapy, the
mother may be at higher risk of cardiomyo-
pathy, pulmonary fibrosis, or interstitial pneu-
monitis [150, 151]. Irradiation and trachelectomy
can both increase the rate of miscarriage, pre-
maturity, and low birth weight; additionally, the
incidence of cervical incompetence is elevated
after trachelectomy [33, 67, 95, 152-155].

A child with a cancer diagnosis is another
special circumstance that could affect future fer-
tility. This is a unique population, as parents
usually have to make the decision about fertility
preservation before treatment starts, yet the child
will choose how their genetic material is used
once they become adults. Options are limited
due to the immaturity of the eggs. As mentioned
above, ovarian tissue cryopreservation and trans-
plantation is the best option for children despite
requiring a laparoscopic procedure under general
anesthesia [116]. In the future, it may be possible
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to harvest primordial follicles from prepuber-
tal children and cryopreserve them for later in
vitro maturation and implantation. This process
would be highly complicated, though, and will
require substantial research before it becomes an
established ART method [128].

Conclusions

Cancer survivors may reasonably have con-
cerns about their own longevity after child-
bearing [4] or the effects of treatment on their
future offspring if administered prior to con-
ception or harvesting of oocytes [156]. Despite
these concerns, most would prefer to have
biological offspring [75], and some choose
less effective cancer treatments in order to
decrease the potential for infertility [157]. In
all situations, though, adoption should be men-
tioned as part of thorough counseling on ways
to become a parent after a cancer diagnosis.
Financial limitations are the most common
barrier to adoption, with costs in the United
States usually exceeding $30,000 [6].

A multi-disciplinary approach provides the
most thorough care for a woman recently
diagnosed with cancer who is interested or
may become interested in retaining fertility.
Medical and radiation oncologists, reproduc-
tive endocrinologists specializing in oncofer-
tility, and psychosocial support personnel
including social workers and psychologists
should all be involved from the beginning
with inclusion of pediatricians, genetic coun-
selors, and perinatologists as needed. Clear
communication among providers is essential.

Fertility-sparing treatment after a cancer
diagnosis should be broached with all women
of reproductive age who desire to maintain
their ability to conceive. Even though there is
no guarantee of a successful live birth after any
of these methods, it offers a way for a patient
to exercise some control of their reproduc-
tive life during a frightening time and offers
a plan for a normal future. Existing barri-
ers to access include a deficit of information
on fertility preservation options, expense due
to incomplete insurance coverage, and late
referral to reproductive specialists. Once these
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are overcome, female cancer patients desir-
ing fertility will receive the best and most
comprehensive care.
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Options for Fertility Preservation
in Men and Boys with Cancer

Peter J. Stahl, MD, Doron S. Stember, MD,
and John P. Mulhall, MD

1 was diagnosed with Hodgkin’s Lymphoma when I was 15. I guess I was a late bloomer because
I’d never really thought about kids or a family. The doctors told my parents there was a good
chance I'd never be able to father a child after my treatment. I was only concerned about living,
and 1 didn’t want to talk about sperm banking or think about the future. My mom kept bringing
it up though — she wouldn’t drop it — she kept saying “you’ll feel differently one day,” or “you’ll
be sorry when you’re older that you didn’t think more about it.” Truthfully, at the time it was so
embarrassing, and the last thing I wanted to do was talk to my mom about sperm banking. 1 felt
lousy I was scared of dying and scared of what the treatments were going to be like, and the biggest
thing on my mind was all the baseball practices and games I was going to miss. I yelled at my
mom and told her not mention it again — I'd made up my mind I was not going to do the sperm
banking.

Now I'm 25 years old and haven’t stopped kicking myself. I met the love of my life in college
and we married right after graduation. We wanted to start a family right away, and I guess I just
forgot that it may be an issue for me. When we couldn’t get pregnant, we went to fertility testing
and learned that my fertility was very compromised. My wife wondered why I'd never mentioned
this possibility to her — she knew I had cancer, but it just didn’t sink in to me what my mom and
the doctor had been trying to tell me. I regret not listening and not doing the sperm banking. We’re
going to have to use donor sperm now, and I'm not even sure how I feel about that.

Maybe my mom wasn’t the best person to talk to me about it. I might have listened more if the
doctor had talked to me alone or maybe if I had talked to some guy a little older than me who’d
gone through the same thing. I have no one to blame but myself, and I'm grateful to be alive, but if
1 had to do it over again, I would have definitely done the sperm banking.

Lionel, Adult Cancer Survivor

Introduction

Fertility is a critical quality of life issue in young
men faced with a new diagnosis of malignancy.
Fortunately, fertility preservation is possible in
the vast majority of cases. Acquisition of sperm
for cryopreservation that may be used for future

P.J. Stahl (B<)

James Buchanan Brady Department of Urology, Weill
Cornell Medical College, New York, NY, USA
e-mail: pjs2002@med.cornell.edu

G.P. Quinn, S.T. Vadaparampil (eds.), Reproductive Health and Cancer in Adolescents
and Young Adults, Advances in Experimental Medicine and Biology 732,

reproduction is the cornerstone of male fertil-
ity preservation. The most commonly considered
benefit of sperm banking is preservation of the
potential for biological paternity. A less com-
monly considered advantage is maintenance of
the opportunity for assisted reproduction with
intrauterine insemination (IUI), rather than in
vitro fertilization (IVF), by storage of normo-
spermic semen samples in patients at risk for
oligospermia. A third benefit of fertility preser-
vation in men is amelioration of anxiety about
future infertility. Approximately one third of
young men with cancer experience significant
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distress concerning their fertility, [1] and two-
thirds of cancer patients who cryopreserve sperm
feel significantly encouraged by having done so
[1,2].

The benefits of sperm banking must be
weighed against the medical and financial costs
of sperm acquisition and cryopreservation. In
most men, sufficient sperm can be acquired by
collection of ejaculated semen, which is inexpen-
sive and has no associated medical risk. However,
more invasive procedures, such as electroejac-
ulation (EEJ) and testicular sperm extraction
(TESE), may be required in men with ejaculatory
dysfunction or azoospermia. These procedures
have potential associated medical morbidity, are
not universally effective, and are financially
expensive. In this chapter, we review the repro-
ductive toxicities of cancer and cancer ther-
apy, and the clinical management of young men
whose fertility is threatened by cancer. The opti-
mal utilization of sperm banking and strategies
for fertility preservation in men with ejacula-
tory dysfunction and azoospermia are discussed.
Lastly, emerging options for fertility preservation
in pre-pubertal boys are reviewed.

Cancer as a Threat to Male Fertility

Sixty-five thousand men of reproductive age (20—
44) were diagnosed with cancer in 2009 (www.
seer.cancer.gov/statfacts). These men are at sig-
nificant risk for infertility due to their underly-
ing malignancy and the reproductive toxicities
of anti-neoplastic therapy. Concerns about fertil-
ity within this population are prevalent. Three-
quarters of childless young adults who face a
new diagnosis of cancer and 25% of men who
already have children consider preservation of
the capacity for biological paternity to be a crit-
ical quality of life issue [3]. Unfortunately, only
47% of American oncologists routinely refer can-
cer patients of childbearing age to a reproductive
specialist [4].

Timely discussion of fertility preservation is
critically important when a young man is diag-
nosed with cancer. This concept is reflected in
statements from both the American Society of
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Clinical Oncology (ASCO) [5] and the American
Society of Reproductive Medicine (ASRM)
[5, 6]. The ASCO recommendation dictates that
“oncologists discuss at the earliest opportunity
the possibility of infertility as a risk of cancer
treatment,” and that patients interested in fertil-
ity preservation should be referred to a fertility
specialist as early as possible. The ASCO panel
also emphasized that there is no evidence that
a history of cancer, cancer therapy, or fertility
interventions increase the risk of cancer or con-
genital malformations in offspring (aside from
hereditary genetic syndromes). Guidelines from
the ASRM similarly state that “physicians should
inform cancer patients about options for fertil-
ity preservation and future reproduction prior
to treatment.” The ASRM panel further stated
that concerns regarding the welfare of poten-
tial future offspring, including concerns about
posthumous parenting, should not impede dis-
cussions with cancer patients about options for
fertility preservation.

Malignancy as a Risk Factor
for Infertility

Cancer itself is associated with infertility, even
prior to the initiation of antineoplastic treatment.
Although this phenomenon is well-recognized,
studies describing the impact of cancer on pre-
treatment semen analysis parameters are rela-
tively scarce, and some of the data are conflicting.
Most of the data suggest that cancer has a sig-
nificant negative impact on semen quality, which
varies according to the cancer diagnosis. In the
most contemporary American series to address
this issue, Williams and colleagues [7] retrospec-
tively reviewed semen analyses from 409 men
who had successfully banked sperm at their insti-
tution prior to initiation of cancer treatment [7].
The authors found that men with most types
of cancer had pretreatment semen parameters in
the National Cooperative Reproductive Medicine
Network (NCRMN) fertile range for concen-
tration (mean 47 million sperm per mL) and
intermediate range for motility (mean motility
score 50%). However, men with testicular cancer


www.seer.cancer.gov/statfacts
www.seer.cancer.gov/statfacts

3 Options for Fertility Preservation in Men and Boys with Cancer 31

had significantly reduced sperm concentrations
(mean 33 million sperm per mL, NCRMN inter-
mediate range) compared to men with other
malignancies. Moreover, 45% of men with tes-
ticular cancer had sperm concentrations in the
NCRMN subfertile range (<13.5 million per mL),
versus 16% of men with other malignancies and
10% of normal men without cancer who under-
went vasectomy. Other studies have found that, in
addition to testicular cancer, leukemia and lym-
phoma are associated with significant reductions
in sperm concentrations [8, 9].

It is important to recognize that most studies
of pretreatment semen quality in men with cancer
have been retrospective and limited by exclu-
sion of men with pretreatment azoospermia. Men
with no sperm identified in their ejaculate at the
time of sperm banking do not cryopreserve their
semen and typically are difficult to retrospec-
tively identify. The limited data that are available
suggest that azoospermia affects 10-12% of men
of reproductive age with cancer, compared with
1% of the general population. Rates of pretreat-
ment azoospermia seem to vary according to the
underlying malignancy, with high rates observed
in men with testicular cancer (10-15%) and
hematological malignancies (9—13%) and lower
rates in other malignancies [8, 10].

Chemotherapy

Regardless of baseline fertility status, cancer
treatment places men at increased risk for future
infertility. Chemotherapeutic agents have a vari-
able and generally dose-dependent effect on
sperm production. Absence of well-designed
prospective studies in humans and the common
utilization of multi-drug regimens have made it
difficult to understand the reproductive sequelae
of individual drugs. Various agents, however, can
be broadly assigned to risk categories relative to
impaired spermatogenesis [5] (Table 3.1).
Alkylating agents cause cellular death by
impairing DNA synthesis and RNA transcription.
These drugs induce mutations in the rapidly
dividing spermatogonial stem cells of the testis
and comprise the highest risk group. Patients

typically develop severe, and, often perma-
nent, oligozoospermia or azoospermia. Platinum
analogs cause DNA crosslink formation and
may be equally destructive to spermatogenesis,
but 80% of men treated with platinum-based
chemotherapy recover some degree of spermato-
genesis within 5 years of active treatment. Vinca
alkaloids disrupt mitosis by inhibiting micro-
tubule formation. These drugs are associated
with significant gonadotoxicity when used in the
multi-drug setting, but when used alone cause
only a temporary reduction in sperm concentra-
tion. Antimetabolites exert anti-neoplastic effects
by interfering with DNA synthesis and transcrip-
tion. In conventional doses, they cause temporary
reductions in sperm concentration, but recov-
ery of normal spermatogenesis is the norm. The
reproductive sequelae of newer agents, such as
monoclonal antibodies, multikinase inhibitors,
and taxanes, are not yet known [5, 11].

Radiation Therapy

Radiation therapy (RT) is used to treat many can-
cers in men of reproductive age, including hema-
tologic malignancies and carcinomas of the testis,
penis, prostate, bladder, and rectum. Testicular
exposure to RT during treatment for these com-
mon malignancies is often significant, despite
the use of gonadal shielding. The most com-
mon indications for RT in this population are for
the retroperitoneal treatment of testicular semi-
noma; Hodgkins and non-Hodgkins lymphoma;
and total body irradiation prior to bone mar-
row or stem cell transplantation in the setting
of advanced hematologic malignancy. Less com-
monly, men of reproductive age with rectal or
prostate carcinoma treated with pelvic RT are
exposed to inadvertent testicular irradiation that
may be gonadotoxic. In other cases, purpose-
ful testicular RT is delivered for primary tes-
ticular processes, such as intratubular germ cell
neoplasia. Typical testicular RT exposure in these
conditions and the anticipated impact on fertility
are summarized in Table 3.2.

The testicular germinal epithelium is exqui-
sitely radiosensitive. Doses as low as 0.1 Gy
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Table 3.1 Fertility risk with chemotherapeutic agents

Drug class Common agents

Alkylating agents Ifosfamide
Procarbazine

Chlorambucil
Cyclophosphamide
Busulfan carmustine
Lomustine

Platinum analogs Cisplatin

Carbolatin
Vinca alkyloids Vincristine
Vinblastine
Antimetabolites Fluorouracil
6-Mercaptopurine
Methotrexate

Gemcitabine

Topoisomerase inhibitors

Steroids Prednisone

Interferon Interferon alpha

Etoposide doxorubicin

P.J. Stahl et al.

Common indications
GCT

HL

NHL

Sarcoma

Risk category
High risk

Glioma
Leukemia
GCT

HL

NHL
Sarcoma

High risk

Moderate risk
HL Moderate risk
NHL
Leukemia
Colorectal cancer Moderate risk
Bladder cancer
Leukemia
HL
NHL
GCT
HL
NHL

Sarcoma

Moderate risk

Glioma

HL Low risk
NHL
Leukemia
NHL
Leukemia

Low risk

Kidney cancer

GCT germ cell tumor, HL Hodgkin lymphoma, NHL non-Hodgkin lymphoma
Reproductive risks of common chemotherapeutic agents. (adapted from [5])

cause morphological changes in spermatogonia;
exposure to 2-3 Gy results in irreversible dam-
age to spermatocytes and an associated sharp
decrease in spermatid count; and exposure to
greater than 4 Gy typically results in loss of
the entire germ cell population. The effects may
be transient or irreversible and are typically evi-
dent in semen approximately 70 days after RT,
which represents the time it takes for sperm
to develop and completely transit through the
male genital ductal system. From the perspective
of semen analysis, oligozoospermia is typically

seen with RT doses below 0.8 Gy, transient
azoospermia results from 0.8 to 2 Gy, and irre-
versible azoospermia is a significant risk with
doses greater than 2 Gy [11].

Surgery

Cancer surgery may affect fertility in a myriad
of ways. It is therefore imperative that surgeons
discuss the reproductive implications of surgery
with their patients. Men with testicular cancer
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Table 3.2 Fertility risk with radiation therapy

Indication for RT Testicular radiation exposure Risk category
Intratubular germ cell neoplasia 16-20 Gy High risk
(testicular CIS)

Total body irradiation prior to bone >6 Gy High risk
marrow or stem cell transplantation

Rectal cancer 0.3-2.1 Gy Moderate risk
Prostate cancer (external beam 1.8-2.4 Gy Moderate risk
radiation therapy)

Retroperitoneal lymphatic metastases 0.3-0.5 Gy Low risk

of seminoma

Mediastinal or abdominal Hodgkins 0.1-0.7 Gy Low risk

lymphoma

RT radiation therapy, CIS carcinoma in situ

Anticipated cumulative radiation exposures and reproductive toxicities of common radiation therapy treatment courses

[8,22,23]

who undergo retroperitoneal lymphadenectomy
(RPLND) are at risk of disruption of the auto-
nomic, sympathetic inputs critical for ejaculation.
Though modern nerve sparing techniques have
limited the risk substantially, these patients
remain at significant risk of postoperative anejac-
ulation or retrograde ejaculation. The autonomic
nerves of the pelvis responsible for erection are
at risk during extirpative pelvic surgery, such
as radical prostatectomy, proctectomy, or cysto-
prostatectomy. These patients must be counseled
about the significant risk of postoperative erectile
dysfunction, which threatens their future poten-
tial to achieve pregnancy. Furthermore, radical
pelvic surgery for the treatment of prostate or
bladder cancer includes purposeful and perma-
nent disruption of the male genital ductal system,
after which reproduction is only possible with
assisted technology.

Acquisition and Cryopreservation
of Sperm

For male patients facing a fertility threat, such
as impending chemotherapy, an ejaculated semen
sample is the preferred method of acquiring
sperm for cryopreservation. Ejaculation provides
the best quality sperm at the lowest financial cost
and avoids invasive procedures. Unfortunately,
many patients cannot provide an ejaculated
sample because of physical, developmental, or

religious reasons. In addition, patients are some-
times able and willing to provide an ejaculated
sample, but are found to be azoospermic on
microscopic evaluation of the sample. When an
ejaculated sample with adequate sperm concen-
tration cannot be obtained, for whatever reason,
additional intervention is required to preserve
future fertility potential.

Acquisition of Ejaculated Sperm

The vast majority of men and adolescents are
able to provide an ejaculated semen sample for
cryopreservation. However, these men face a
unique set of challenges. The context in which
they are asked to provide specimens is fraught
with stress. Patients are often facing cancer or
other serious medical issues. They, therefore
often feel sick, emotionally overwhelmed, are
in pain, or are under the influence of narcotics
or other medications. They may be hospitalized
and, thus, have limited privacy for masturba-
tion. Semen collection is sometimes urgently
prescribed prior to starting treatment following
a cancer diagnosis and, understandably, patients
may be unable to “perform” under severe time
pressure. Adolescent boys may never have mas-
turbated or ejaculated. Finally, some of these
patients may have religious or personal objec-
tions to masturbation that may be difficult or
impossible to overcome.
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Every attempt should be made to facilitate
collection of ejaculated semen. Patients should
be provided with a private and relaxing physical
environment whenever possible. Sexually stimu-
lating audiovisual materials, such as magazines
or videos, should be provided to the patient if
appropriate. It is usually important to avoid dis-
cussing details of sample collection with adoles-
cent patients in the presence of their families.
Separate discussions with the patient and fam-
ily members help avoid introducing unnecessary
embarrassment that might present yet another
barrier to successful collection. When applicable,
patients should be encouraged to explore reli-
gious issues that preclude masturbation with their
clergy.

Historically minimal acceptable semen param-
eters for cryopreservation are no longer appli-
cable in the current era of ICSI. Conception
is now possible with only one live sperm, and
fertilization and pregnancy rates with ICSI are
largely unaffected by semen quality [12]. All
samples containing viable sperm, regardless of
semen parameters, should therefore be cryop-
reserved. Collected samples should be micro-
scopically analyzed to determine the concentra-
tion, motility, and morphology of sperm prior
to cryopreservation. These parameters are use-
ful for determination of the optimal number of
semen samples to be banked and may indi-
cate the need for adjunctive techniques during
cyropreservation.

Samples are mixed with cryoprotective
medium to protect against intracellular and
extracellular ice crystal formation that can occur
during the cryopreservation freezing process. In
samples with poor sperm concentration, motility,
or morphology parameters, additional procedures
such as swim-up tests or centrifugation help aug-
ment concentration and isolate sperm of higher
quality. Similar processes are used for sperm
acquired via surgical harvesting. Storage facili-
ties typically charge between 50 and several hun-
dred dollars each year for storing samples [13].

The optimal timing of sperm banking is
prior to the induction of antineoplastic treatment.
As previously discussed, many chemotherapeutic
regimens cause immediate and severe impairment

P.J. Stahl et al.

of spermatogenesis that may be irreversible.
Subsequent invasive attempts at sperm retrieval,
such as TESE, are effective in fewer than half of
cases in men with post-chemotherapy azoosper-
mia [14]. Furthermore, even in cases when ejacu-
lated or testicular sperm can be acquired, there
is theoretical concern that children conceived
with sperm that developed during chemotherapy
exposure may be at increased risk for congenital
anomalies. Though the theoretical risk of con-
genital anomalies has never been corroborated
in humans, chemotherapy does induce genetic
defects in sperm. For this reason, no attempts at
reproduction or acquisition of sperm should be
performed until at least three months following
chemotherapy treatment. In practice, most physi-
cians recommend waiting at least six months to a
year [15].

Acquisition of Spermatazoa
in Azoospermic Patients

Azoospermia is defined as absence of sperm in
ejaculated semen and may be due to obstruc-
tion (obstructive azoospermia, OA) or testicu-
lar failure (nonobstructive azoospermia, NOA).
In patients with azoospermia for whom fertility
preservation is desired, sperm must be percu-
taneously or surgically harvested directly from
the testis or epididymis. Available procedures
for retrieving sperm include microsurgical extrac-
tion or percutaneous aspiration of sperm from
either the testis or epididymis. Factors to con-
sider in choosing a retrieval technique include
the nature of azoospermia (OA versus NOA);
surgeon experience and capability; and patient
preference.

Patient factors suggestive of OA include a
history of prior inguinal hernia surgery; normal
size testes and/or non-palpable vasa deferentia
on physical examination; and normal serum hor-
monal profiles. In the normal male, sperm acquire
motility and maturity as they transit from the
caput to the caudal epididymis. In men with
genital ductal obstruction, however, the situation
is reversed and the highest quality sperm can
be found in the proximal or caudal epididymis.
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Retrieval of sperm should thus be directed at the
testis or proximal epididymis in these patients.
Men with OA are candidates for microsurgical
epididymal sperm aspiration (MESA), percuta-
neous epididymal sperm aspiration (PESA), per-
cutaneous biopsy, testicular fine needle aspiration
(TFNA), and testicular sperm extraction (TESE).

MESA is the optimal technique for sperm
retrieval in men with OA. MESA is performed as
an open surgery with an operating microscope.
Direct visualization of the epididymis affords
directed puncture of epididymal tubules and
micropuncture aspiration typically yields more
than 100 x 10% sperm with adequate motility
[16]. PESA is an easier procedure to perform,
but is less preferable to MESA since it relies on
blind targeting of epididymal tissue. Spermatic
cord block and local or topical anesthesia is used.
Without the benefit of direct visualization or the
operating microscope, blood vessels are harder
to avoid and bleeding is much harder to con-
trol. A 21 gauge butterfly needle is inserted into
the caput epididymis and slowly withdrawn until
fluid is seen in the tubing.

Sperm may also be retrieved directly from the
testis in men with OA. TFNA is the easiest pro-
cedure to technically perform, but it yields the
lowest number of sperm [17]. Local anesthesia
is administered to the scrotal skin, and the sper-
matic cord is infiltrated with lidocaine. The testis
is stabilized between the surgeon’s thumb and
forefinger, and a small-gauge needle is inserted
along the long axis of the testis. The needle is
withdrawn slightly and redirected in order to dis-
rupt the testicular architecture. The procedure is
repeated until adequate testicular material has
been aspirated. Percutaneous biopsy is performed
with identical local anesthesia and testicular sta-
bilization, but involves the use of a 15-gauge
biopsy gun to obtain cores of testicular tissue
rather than a small-gauge needle. Multiple biop-
sies can be obtained through a single entry site,
and this procedure provides higher sperm yield
than TFNA.

TESE is an excellent option for sperm acqui-
sition in azoospermia of any etiology, including
OA, and is the procedure of choice in men with
NOA. NOA should be suspected in azoospermic

men with a history of cryptorchidism or gonado-
toxin exposure, small soft testicles on physical
examination, and elevated serum levels of folli-
cle stimulating hormone (FSH). Although TFNA
and percutaneous biopsy are options for retrieval,
they are less effective compared to open surgical
sperm retrieval and are not recommended in this
context.

We advocate performance of TESE with the
aid of an operating microscope or loupe magni-
fication, which enables improved visualization of
the testicular blood supply and identification of
larger, dilated seminiferous tubules that are more
likely to contain sperm [18]. The scrotal skin
is incised transversely or in the median raphe,
and the dartos of the scrotum is divided with
cautery. The tunica vaginalis is opened to expose
the tunica albuginea of the testis, which is incised
in an avascular plane to expose the seminifer-
ous tubules of the testis. The seminiferous tissue
is extruded from the testis by gentle compres-
sion of the testis. One or multiple biopsies of
testicular tissue are sharply excised with scissors
and placed in sperm transport medium for subse-
quent analysis (Fig. 3.1). Hemostasis is obtained
with bipolar cautery, and the tunica albuginea is
reapproximated with absorbable suture. The pro-
cedure may be repeated at multiple sites on one or
both testicles to ensure adequate sampling of both
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Fig. 3.1 Testicular sperm extraction (TESE) is performed
with an open surgical approach with the aid of an oper-
ating microscope or loupe magnification. Seminiferous
tubular tissue is exposed by incision of the tunica albug-
inea of the testis and sharply excised
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testicles, which is important in cases of NOA in
which sperm production may be heterogeneously
distributed.

Men with NOA have absolutely minimal
reserve of functional germinal epithelium and
have a virtually negligible chance for sperm
retrieval following chemotherapeutic insult to the
gonads. It is particularly important to attempt
sperm retrieval in these patients prior to starting
chemotherapy. In the largest published series of
azoospermic men facing chemotherapy, Schrader
and colleagues [19] reported successful retrieval
of sperm in 6/14 men with testicular cancer and
8/17 patients with lymphoma. In patients with
testicular cancer, radical resection of the tumor-
containing testis also provides an opportunity to
perform ex vivo sperm retrieval.

Collection of Sperm from Patients
Who Cannot Ejaculate

Some young men with cancer who are candi-
dates for fertility preservation may not be able
to provide an ejaculated semen sample for sperm
banking. This group of patients is diverse and
may be broadly divided into men with ejacula-
tory dysfunction and men who cannot mastur-
bate for social or religious reasons. The cohort
of men with ejaculatory dysfunction includes
patients with psychogenic anejaculation, spinal
cord injuries, peripheral neuropathies, and those
who previously underwent retroperitoneal lym-
phadenectomy for testicular cancer.

Ejaculatory dysfunction may be due to either
retrograde ejaculation (RE) or anejaculation. RE
is the presumed diagnosis in patients who achieve
orgasm without antegrade ejaculation. Initial
treatment is pharmacologic induction of ante-
grade ejaculation with sympathomimetic drugs
that increase bladder neck tone during ejacula-
tion. These medications are initiated the night
before and the morning of sperm collection.
Ephedrine sulfate (25 mg PO BID), imipramine
hydrochloride (50 mg PO QD and titrate to 50 mg
PO TID), midodin hydrochloride (7.5 mg orally,
to max of 20 mg), or pseudoephedrine hydrochlo-
ride (90 mg PO QID) have been used successfully
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in the treatment of RE. If attempts at pharma-
cologic restoration of antegrade ejaculation are
unsuccessful, then sperm may be harvested from
the post-ejaculate urine. Alkalinization of urine
with 5-10 cc of poly-citra is used with each dose
of sympathomimetics [20].

Options for sperm acquisition in anorgasmic
patients, anejaculatory patients, and patients who
cannot masturbate include penile vibratory stim-
ulation (PVS), EEJ, and surgical sperm retrieval.
PVS is minimally invasive and is effective in
appropriately selected patients. The frenular sur-
face of the penis is stimulated with a com-
mercially available device, and ejaculation is
induced. The procedure may be performed by the
physician in his office or by the patient at home.
PVS is mediated by a spinal reflex arc that begins
with conduction of afferent input from the penis
to the sacral spinal cord via the dorsal penile and
pudendal nerves. The afferent signal is relayed
via spinal interneurons to preganglionic sympa-
thetic nerves that exit the cord at T10-L2. These
fibers synapse with postganglionic sympathetic
fibers in the paraspinal sympathetic chains, ulti-
mately giving rise to the hypogastric nerves that
innervate the ejaculatory apparatus. The reflex arc
is subject to inhibitory cortical control, and PVS
is, therefore, best suited to patients in whom the
reflex arc is intact and in whom cortical inhibi-
tion is disrupted, such as patients with spinal cord
injury above T10 [20].

EEJ is more invasive than PVS but has the
advantage of being effective for anejaculation
of any etiology other than complete ejacula-
tory duct obstruction. The bladder is emptied by
urethral catheterization, and a small volume of
sperm transport media is injected into the bladder.
Ejaculation is induced by direct electric stimula-
tion of the prostate and seminal vesicles, which
is delivered with a transrectal probe (Fig. 3.2).
Five to 30 volts of energy are delivered cyclically
until seminal emission is observed, which may be
either pulsatile or occur as a slow drip. Rectal
temperature is monitored during the procedure,
and peri-procedural anoscopy is performed to
confirm that there is no rectal mucosal injury.
Urethral catheterization is carried out for col-
lection of any sperm that may have traveled
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Fig. 3.2 Electroejaculation
(EEJ) is performed by direct
stimulation of the prostate and
seminal vesicles using a
specialized transrectal
electrostimulator

retrograde into the bladder. It is imperative that
collected semen is evaluated microscopically at
the time of EEJ for the presence of a suffi-
cient number of motile sperm. Inadequate sperm
recovery should prompt consideration of imme-
diate TESE, the possibility of which should be
discussed and consented preoperatively. In fact,
at some centers testicular sperm extraction is pre-
ferred over EEJ or PVS for sperm acquisition in
patients who cannot ejaculate [20].

Future Directions in Fertility
Preservation

As a result of improved diagnostic ability and
treatment methodologies in cancer, quality of life
issues, such as fertility preservation, are assum-
ing increased importance. It is estimated that
more than 75% of males diagnosed with cancer,
particularly testis cancer, will have long-term sur-
vival. Methods for sperm retrieval in adult males
and pubertal boys are identical, although young
boys are more likely to have difficulty producing
ejaculated semen samples.

Preserving fertility in pre-pubertal boys facing
chemotherapy represents an enormously greater

challenge, since they do not yet produce func-
tional sperm, and no effective treatment exists.
Three strategies are the focus of research and
intense interest: autotransplantation of testicu-
lar parenchyma, autotransplantation of purified
germ cell suspensions, and in vitro maturation of
immature germ cells for ICSI [21].

The first approach involves removing tes-
ticular tissue prior to chemotherapy and auto-
transplantation of non-manipulated testicular tis-
sue following treatment. The advantage of this
approach is preservation of the microenviron-
ment of spermatagonial stem cells, but reintro-
duction of occult malignant cells is a major con-
cern. Xenografting of immature testis tissue into
immunodeficient mice from non-primate mam-
mals has successfully yielded complete sper-
matogenesis within the graft, however, suggest-
ing the possibility of sperm retrieval from an
animal host to be utilized with ICSI without
subjecting the patient to the risk of cancer cells.

Autotransplantation of purified germ cell
suspensions, or germ cell transplantation, has
been successfully performed in rodent models
and non-human primates. The strategy involves
retrieving and cryopreserving isolated germ
cells before sterilizing treatment for autologous
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transplantation after the patient recovers. Remov-
ing immature germ cells from their usual micro-
environment may not prove feasible for fertility
but minimizes the risk of reintroduction of malig-
nant cells into the patient.

A final strategy that is being developed
involves developing cell-culture systems for sper-
matogonia. Recent advancements suggest that in
vitro spermatogenesis from cryopreserved imma-
ture germ cells may be possible in the future
[21]. Cryopreservation of immature testicular
germ cells or testicular parenchyma should be
considered experimental. Although retrieval of
testicular tissue is not standard clinical practice,
practitioners may consider discussion of the risks
and benefits of cryopreservation with prepubertal
boys and their parents.

Conclusion

Acquisition of sperm for cryopreservation is
feasible in the majority of men with medi-
cal conditions that threaten fertility. A major
limitation of fertility preservation is lack of
patient and physician awareness. Assumptions
should never be made about patients’ thought
processes and desire for future fertility. All
patients facing fertility risks deserve a dis-
cussion regarding fertility and prompt referral
to reproductive specialists when appropriate.
Multiple procedures for sperm retrieval are
available and can be tailored to individual
patients’ situations. Preservation of fertility
potential remains an elusive goal for prepuber-
tal boys.

Provider Recommendations

1. The presence of cancer may have an impact on
semen quality.

2. Cancer treatment impairs spermatogenesis,
either temporarily or permanently.

3. Acquisition of sperm for cryopreservation that
may be used for future reproduction is the
foundation of male fertility preservation.

4. The benefits of sperm banking must be
weighed against the medical and financial
costs.

P.J. Stahl et al.

5. There are techniques for the acquisition of
sperm for banking from males with azoosper-
mia or ejaculatory dysfunction.

6. There are experimental techniques for fertil-
ity preservation in prepubertal boys but the
effectiveness of these techniques is uncertain.
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Contraception and Cancer
Treatment in Young Persons

Valerie Laurence, MD and Christine
Rousset-Jablonski, MD

1 always thought my patients were too sick to even think about sex. I had a twenty-one year old male
patient who was so weak from chemo he had to use a wheelchair. Halfway into his treatment he told
me his girlfriend was pregnant and he couldn’t understand how. I'd talked to him and his parents
about the need to sperm bank and so he thought he didn’t need to use protection. It was a difficult
situation because he also managed to get chlamydia in the process.

Dr. B, Oncologist

Introduction

Cancer in adolescence and young adulthood is
relatively uncommon. However, after a decreas-
ing incidence in early childhood until 9 years
of age, it steadily increases through adolescence
and young adulthood, with an annual incidence
of 203 per million for the 15-19 year-old, 352
per million for the 20-24 year-old and 547 per
million for the 25-29 year-old in the United
States between 1975 and 2000 [1]. The most
frequent cancers in AYAs are Hodgkin’s dis-
ease, germ cell tumors, leukemia, cancers of
the central nervous system, non-Hodgkin’s lym-
phoma, non-rhabdomyosarcoma soft-tissue sar-
comas, Ewing’s tumors, osteosarcoma, thyroid
cancers, and melanomas [1-3]. Survival rates
have improved over the past decades with the
use of combined surgery, radiation, and dose-
intensive combination chemotherapy.
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A range of factors influences the degree,
nature of fertility defects in children, and adoles-
cents undergoing treatment for cancer including
age, tumor site, treatment modality, and sex. The
most important study, which investigated 2,283
adult survivors of childhood and adolescent can-
cer in five centers, showed a relative risk of
fertility of 0.93 for females and 0.76 for males
[4]. Alkylating agents and subdiaphragmatic radi-
ation were deemed most likely to impair fer-
tility. Cancer therapy may induce amenorrhea,
the onset and duration of which depends on the
age of the patient, type, intensity and duration
of treatments, and premature menopause [4, 5].
Norwegian data showed that in the 10 years after
a cancer diagnosis women are about half as likely
as women without cancer to become pregnant [6].

Although many AYAs undergoing treatment
for cancer remain fertile, in females their win-
dow of fertility may be shortened. Adole-
scence and young adulthood is a time when
personal experimentation, development of new
relationships, exploring sexual awareness, and
sexual activity are essential tasks. Except for the
most extremely ill, AYAs with chronic condi-
tions have the same sexual, marital, and romantic
aspirations as healthy AYAs. It can be assumed
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that for those AYA with normal pubertal devel-
opment and peer relationships, they will have
sexual behaviors similar to their peers [7-9].
Advances in therapeutic modalities for adoles-
cents with cancer (including solid tumors as well
as hematological malignancies) means that they
can aspire to the same sexual and reproductive
health activities as other healthy adolescents and
young adults. Furthermore, AYAs with cancer
and those who have had cancer face developmen-
tal issues in terms of independence and separation
from their parents, health concerns, and ques-
tions about their fertility potential. These com-
plex issues may encumber their sexual education
and their perception of information on sexual
health and contraception. Their particular needs
as AYAs with cancer, emerging sexual identi-
ties and practice have been poorly addressed by
health professionals [10].

Given that young people with cancer and those
who survived childhood cancer are likely to have
the same sexual behavior as their healthy peers,
they share with them the same need for effec-
tive contraception and information about sex to
avoid unwanted pregnancies and prevent sexually
transmitted infections (STIs). Many cytotoxic
drugs, as well as radiotherapy, are teratogenic
and mutagenic and conception during chemother-
apy may result in abortion of the embryo, or in
gross congenital abnormalities of the fetus, thus
emphasizing the need for effective contracep-
tion in sexually active young people undergoing
treatment for cancer [11].

Recommendations from the World Health
Organization (WHO) offer that “in general, ado-
lescents are eligible to use any method of contra-
ception and must have access to a variety of con-
traceptive choices.” Age alone does not constitute
a medical reason for denying any method of con-
traceptives to adolescents. Social and behavioral
issues should be important considerations in the
choice of contraceptive methods by adolescents.
Adolescents, married or unmarried, may be less
tolerant of side effects of contraceptives and
therefore have high discontinuation rates. Method
choice may be influenced by factors such as
sporadic patterns of intercourse and the need to
conceal sexual activity and contraceptive use.
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Expanding the number of method choices offered
can lead to improved satisfaction, increased
acceptance, and increased prevalence of contra-
ceptive use. Proper education and counseling
both before and at the time of method selection
can help adolescents address their specific prob-
lems and make informed and voluntary decisions.
Every effort should be made to prevent ser-
vice and method costs from limiting the options
available [12]. Therefore, contraception for AYAs
undergoing cancer treatment raise several medi-
cal and educational issues, different from those
of cancer survivors [13].

Contraceptive Methods and Their Use
in Young People with Cancer

Several contraceptive options are available and
can be classified as behavioral methods, non-
barrier methods with estrogen-containing meth-
ods and progestin-only methods, barrier methods,
intrauterine devices (IUDs), and surgical steril-
ization (which we will not discussed here). They
are summarized in Table 4.1.

Table 4.1 Contraceptive methods

Abstinence
Behavioral method
— No methods
— Withdrawal
— Periodic abstinence
Oral contraception
— Oral combined pill (OCP)
— Progestin-only pill (POP)
— Emergency contraception (“morning-after pill”)
— Oral progestogens
Injectable contraceptives (Depo-Provera®)

Implant contraceptives (Norplant®, Jadelle®,
Implanon®)

Intra-uterine devices (IUDs)
— Copper IUD
— Levonorgestrel IUS
Barrier methods

— Female barrier methods (diaphragm, cervical cap,
vaginal sponge, female condom, vaginal spermicides)
— Male condoms
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Behavioral Methods

Abstinence

Abstinence or postponement of sexual activ-
ity is the most effective method of preventing
pregnancy and STIs [14, 15]. For some AYAs
with cancer, abstinence is common, normal, and
acceptable. However, abstinence-only programs
are not as effective as those in which other con-
traceptive options are offered at the same time
[16].

It should be recognized that AYAs with cancer
may have a sense of not having enough time to
postpone a sexual relationship with their partner.
It is difficult to add the loss of a potential sexual
life to the many other restrictions these patients
face, and it may be important for a teen or young
adult facing death to have experienced a sexu-
ally fulfilling relationship before dying [17]. It
is therefore difficult to recommend abstinence
as a contraceptive method for these very special
patients, unless they are strongly motivated and
willing to use it.

No Method

It has been reported that as many as 25-50% of
sexually active adolescents in the United States
do not use contraception at first intercourse. As
far as teenagers are concerned, it is far more
convenient not to use any method of contracep-
tion. However, such an approach to sexual activ-
ity leads to a very high risk of acquiring STIs,
HIV transmission, and getting pregnant (85%
in the first year) [18]. Without clear guidance
from health professionals, young women with
complex medical history or medical conditions
may not feel comfortable asking a health profes-
sional for birth control counseling, and therefore
may limit themselves to behavioral or barrier
methods [19, 20]. Young people with cancer are
strongly advised to use an effective method of
contraception at all times.

Withdrawal

Withdrawal remains a common method used by
AYAs, especially within the first year of becom-
ing sexually active. Effectiveness of withdrawal
(or coitus interruptus) depends on the man’s
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ability to withdraw the penis before ejaculation.
First-year failure rates approach 24-27% with
typical use, and there is a risk of STIs and HIV
[13, 18]. Although it is a free and convenient
method, withdrawal is not recommended as an
effective contraceptive method.

Periodic Abstinence

Periodic abstinence relies on abstaining from sex-
ual intercourse during the fertile window during
which sexual intercourse can result in pregnancy.
This “fertile window” consists of the 5 days
before ovulation and the day of ovulation, itself
and can be identified by observing changes in
cervical secretions, monitoring increases in basal
body temperature, or using calendar calculations
[21-23]. However, even normal healthy women
with usually regular menstrual cycles have highly
unpredictable fertile windows based on clinical
guidelines, resulting in a typical failure rate as
high as 25% within 12 months of initiating use
[24, 25]. In addition, these methods do not pre-
vent STIs and HIV. Not only is this an unreliable
method for many young women who have irregu-
lar cycles, but it is a much more inadvisable con-
traceptive method for those with cancer, whose
cycles may be more irregular with chemotherapy,
and who may suffer from febrile infections, thus
making basal temperature monitoring impossible.

Non-barrier Methods

Combined Hormonal Contraceptives: Oral
Combined Pill (OCP), Vaginal Ring,

and Transdermal Patch

The combined oral contraceptive pill (OCP)
contains both synthetic estrogens and pro-
gestin, and prevents ovulation by inhibiting
gonadotropin-releasing hormone. Additionally,
progestin-induced changes, such as increased cer-
vical mucus viscosity, endometrial atrophy, and
changes in tubal transport mechanism provide
secondary contraceptive mechanisms. There are
many brands used throughout the world, con-
taining 15, 20, 30, 35 or 50 pg of ethinyl
estradiol as the estrogen. A new contraception
containing estradiol valerate combined with the
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progestin dienogest is available in some coun-
tries. Estradiol-containing OCP might have less
impact on various metabolic and homeostatic
parameters than ethynil-estradiol-containing con-
traception [26, 27]. Several generations of pro-
gestins are used: first generation — ethynodiol
diacetate, norethindrone acetate, norethindrone;
second generation — norgestrel, levonorgestrel;
or third generation — desogestrel, norgestimate,
gestodene. Several new progestins are designed
to minimize side effects related to androgenic,
estrogenic, or glucocorticoid receptor interac-
tions. Drospirenone, developed as combina-
tion oral pills with ethinyl estradiol. Dienogest
has been combined both with ethynil estra-
diol and, more recently, with estradiol valer-
ate. Nomegestrol acetate has been used as a
progestin-only method and more recently com-
bined with estradiol [28]. OCPs containing third
generation progestin or new progestins are more
expensive and may therefore be more difficult
to obtain. OCPs are either monophasics, which
contain a constant amount of hormones, or multi-
phasics (biphasic or triphasics), which vary the
amount of progestin, and sometimes estrogen,
over the course of a 21-day cycle.

Historically, combined hormonal contracep-
tives have been packaged and used in a regimen
of 21 hormonally active days followed by seven
hormone-free days (21/7). In the past several
years, there has been increased interest in and use
of combined hormonal contraception in extended
regimens in which hormones are taken for longer
than 21 continuous days and the hormone-free
interval either shortened or eliminated. An impor-
tant indication for using these newer extended
regimens is the treatment of menstrual disor-
ders, such as dysmenorrhea, menorrhagia, and
endometriosis. The most commonly prescribed
extended regimen is 84 continuous hormone days
followed by 7 hormone-free days. Many other
regimens are used include hormone-free intervals
shorter than 7 days and continuous regimens that
eliminate the hormone-free interval completely
[29].

The OCP is the most widely used contracep-
tive method with a rate of use approaching 50% in
teenagers [16]. OCPs, especially those with low
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dose estrogen, are effective only if used consis-
tently and correctly. The typical failure rate of
OCPs in adults is 3% [30], and in adolescents
5-15% [15, 16]. Adolescents are less compliant
than adults, with over half of them stopping the
pill during the first year of use [31].

Vaginal ring and transdermal patch are also
combined contraceptives. The ring releases con-
tinuous low doses of ethinyl estradiol and etono-
gestrel. The patch is a rectangular (4 x 5 cm)
adhesive polyester patch that delivers continu-
ous low doses of ethynilestradiol and norelge-
stromin. The patch is worn on the arm, thigh,
abdomen, torso, or buttocks, changed every week
for 3 consecutive weeks, and followed by a
patch-free week. Like OCPs, the ring and the
patch inhibit ovulation, induce regular scheduled
periods, and have a low one-year method fail-
ure rate of about 1% [32, 33]. In comparison
to OCPs, the ring and the patch offer women
greater convenience since they do not require
daily administration. With monthly administra-
tion, the ring has seemingly superior advantage
over the patch. The patch can be concealed
with appropriate site selection; however, partners
or parents might see the method when clothes
are removed. Despite apprehension concerning
these two methods regarding vaginal insertion,
sexual partner perceptions for the vaginal ring,
ease of remembering, visibility issues, and per-
ceived health risk concerning the patch, they
have a good acceptability [34]. Overall approval
of the ring might even be higher than that of
OCPs [35]. However, despite transdermal admin-
istration of both hormones, they have the same
metabolic and vascular contra-indications as
OCPs.

Medical eligibility criteria have been pub-
lished for the use of contraceptive methods by
the WHO [12]. The conditions affecting eligi-
bility for the use of each contraceptive method
were classified under one of the following four
categories:

1. A condition for which there is no restriction
for the use of the contraceptive method.

2. A condition for which advantages of using the
method generally outweighs the theoretical or
proven risks.



4 Contraception and Cancer Treatment in Young Persons

3. A condition for which theoretical or proven
risks usually outweigh the advantages of using
the method.

4. A condition for which represents an unaccept-
able health risk if the contraceptive method is
used.

The malignancies in which the use of OCPs
is absolutely contraindicated is in breast cancer
and liver malignant tumors. The WHO medi-
cal eligibility criteria apply to AYAs as well.
Nevertheless, OCP prescription for young peo-
ple with cancer involves far more specific issues
than the issues common to their healthy peers.
For young people receiving chemotherapy and/or
radiotherapy, complicating factors include:

Thrombocytopenia

Chemotherapy may induce thrombocytopenia,
the nadir, duration, and time of onset of which
depends on the drug regimen and protocol, with
the critical issue being the control of menstrual
flow. Patients with a predictable short course
of thrombocytopenia usually do well on cyclic
monophasic OCPs. Combined OCP is useful for
cycle regulation and inhibition of the growth and
development of the endometrium. There is some
evidence that OCP significantly reduces mean
menstrual blood loss in women with normal peri-
ods and those with menorrhagia. On the other
hand, the efficacy of OCP in reducing the men-
strual loss in women with bleeding disorders has
not been well established [36].

For the OCPs provided in 28-day packs, omis-
sion of placebo pills will avoid bleeding, and
patients may take continuous monophasic pills
without bleeding [16]. Extended cycles of com-
bined hormonal contraceptives are now more
frequently used in classical daily practice for
patients who desire to avoid bleedings on spe-
cific events, to have less frequent menses, and to
treat common gynecologic conditions like men-
orrhagia, dysmenorrheal, and endometriosis. The
most commonly prescribed extended regimen
seems to be 84 continuous hormone days fol-
lowed by 7 hormone-free days, most often with
a monophasic oral contraceptive containing 30
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pg of ethinyl estradiol [29]. These extended regi-
mens are usually well tolerated, but may induce
breakthrough bleeding and spotting. Instituting
a 3-day hormone-free interval is often efficient
to control these bleedings [37]. For patients in
whom severe and/or prolonged thrombocytope-
nia can be expected, cyclic OCP use should not
be recommended. Continuous monophasic OCPs
could be suitable, given good compliance and the
absence of gastrointestinal (GI) side effects (cf
below).

Gastro-Intestinal Tract Side Effects

Chemotherapy-induced vomiting and mucositis
may significantly reduce absorption of OCPs.
Changes in bacterial flora may occur follow-
ing chemotherapy-induced diarrhea. Infection or
repeated courses of antibiotics in febrile neu-
tropenic patients may result in changes in gastro-
hepatic circulation with decreased effectiveness
of OCPs [38]. Vaginal ring and transdermal patch
are good options in these situations. For AYAs
undergoing highly emetogenic and aggressive
chemotherapy with anticipated severe GI side
effects, OCPs cannot be recommended. In con-
trast, vaginal ring and transdermal patch are good
options.

Drug Interactions

Cancer patients who frequently receive polyphar-
macy and OCPs have many known drug inter-
actions. Use of antibiotics is a category 1 con-
dition in the WHO recommendations, with no
restrictions for OCPs, except for rifampicin and
rifabutin. Antacids (magnesium and aluminium
types) block absorption of OCPs and should be
avoided for at least 3 h after ingesting the pills.
Many analgesics, anticonvulsants, and antifun-
gals interfere with microsomal enzymes, thereby
reducing efficacy of OCPs, vaginal ring, and
transdermal patch. Equally, OCPs may decrease
clearance of benzodiazepines, tricyclic antide-
pressants, prednisolone, cyclosporin, and other
medications. Hence, use of OCPs in these
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patients requires careful monitoring [12, 15, 39].
OCPs should be avoided in patients with allo-
genic bone marrow transplant for whom pred-
nisolone and cyclosporins are necessary to pre-
vent graft-versus-host disease and graft reject.

Thrombosis

OCPs, vaginal ring, and transdermal patch are
contraindicated in women with deep vein throm-
bosis or pulmonary embolism [12, 40]. However,
young women with a history of thromboembolic
events related to known foreign bodies (such as
central lines) that have been removed are allowed
to take OCPs [39]. In summary, prescription
and use of combined hormonal contraceptives
in AYAs with cancer should be discussed and
assessed on an individual basis, with careful eval-
uation of specific issues of relevance to each
patient.

Progestin-Only Pills (POP)

The POP mini-pill contains no estrogen.
Traditional POPs work through secondary con-
traceptive methods (thick and less penetrable
cervical mucus, endometrial involution, and
tubal motility changes) without reliable ovula-
tion inhibition (ovulation is inhibited in under
40% of cycles with traditional POPs) [41]. In
contrast to traditional POPs, the desogestrel-only
pill Cerazette®, consistently inhibits ovulation
[41, 42]. It is an acceptable contraceptive option
for AYAs if estrogen is contraindicated or not
tolerated. Traditional POPs require rigorous
compliance with dependence on users to take the
pill on a rigid schedule (with need for a back-up
method if the pill-taking is more than 3 h late).
Ovulation inhibition with desogestrel-only pill
is maintained after 12 h delays in tablet intake
and return of ovulation takes at least 7 days.
These properties distinguish desogestrel-only pill
from all other POPs [42]. Although some POPs
have been associated with lower contraceptive
effectiveness than OCPs, the desogestrel-only
POP has shown similar contraceptive effective-
ness. The most commonly reported complaints
in women using all POPs are bleeding problems
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[43]. It should be avoided in patients with a
history of ectopic pregnancy, who are poorly
compliant, or taking rifampicin, griseofulvin,
and certain anticonvulsants (phenytoin, carba-
mazepine, barbiturates, primidone, topiramate,
and oxcarbazepine). POPs raise the same issues
in patients undergoing chemotherapy as those
already listed for OCP.

The progestogens used on a continuous basis
can be used to suppress the uterine endometrium
to avoid dysfunctional and breakthrough bleeding
in AYAs undergoing chemotherapy for hemato-
logical malignancies (for example chlormadinone
acetate or nomegestrol daily during all the treat-
ment). Cyclical progestogens are widely used in
the treatment of dysfunctional uterine bleeding
but are effective only when administered in a
21-day course starting from day 5 of the cycle.
In women with a bleeding disorder, progesto-
gen treatment may be useful in high doses alone
or in combination with desmopressin or factor
concentrate to arrest acute menorrhagia. Cyclical
progestogens from day 5-26 of the cycle can be
used as a second-line treatment for patients not
responding to extended OCPs regimen or when
they are contraindicated. Because of their side
effects and the long duration of treatment for each
cycle, the compliance with this regimen is usually
not good [36, 44]. Consequently, POPs should
not be recommended as a first choice contracep-
tive method for AYAs undergoing chemotherapy.
However, progestogens might be useful to avoid
dysfunctional bleeding in adolescents and young
women undergoing chemotherapy.

Emergency Contraception

Hormonal emergency contraception (EC), also
called the “morning-after pill,” has been avail-
able for over 20 years and is a useful backup
method when the usual contraceptive methods
fail or unplanned and unprotected sexual activ-
ity takes place [16, 45]. Different drug regi-
mens are available: (1) the levonorgestrel-only
EC (Levonorgestrel 1.5 mg as a single dose or
two tablets of levonorgestrel 750 g, admin-
istered 12 h apart within 72 h of unpro-
tected intercourse). The WHO trial established
levonorgestrel-only EC as the gold standard
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in hormonal emergency contraception [46] and
more than 80 countries have now approved
this regimen. Levonorgestrel has no medical
contraindications, except current ongoing preg-
nancy [39, 47]. (2) A new emergency contra-
ception using a Selective Progesterone Receptor
Modulator has recently emerged. A single dose
of 30 mg Ulipristal acetate provides women and
health care providers with an effective alterna-
tive for EC that can be used up to 5 days after
unprotected sexual intercourse [48]. This new EC
is already available in some countries by pre-
scription only (i.e., in France, Ella—One®). 3)
The combination regimen of progestin—estrogen
(dubbed as the Yuzpe regimen), consisting of two
doses of 100 pg of ethinyl estradiol and 0.50 mg
of levonorgestrel taken approximately 12 h apart,
is now rarely used.

Auvailability of hormonal EC is variable around
the world. In France, the levonorgestrel-only EC
is available for sale for women aged less than 18
years at pharmacies and can be given by nurses
freely in schools. In the United States, EC is
available from a pharmacist without a prescrip-
tion for women eighteen years or older. For girls
under 18, EC is available exclusively by prescrip-
tion in most states, but some states have made
it available by pharmacists without prescrip-
tion (Hawaii, Alaska, California, Massachusetts,
New Hampshire, New Mexico, Vermont, and
Washington). Young girls are capable of using
EC correctly and safely. Access to EC is not
associated with increased rates of unprotected
intercourse, with compromised contraceptive or
sexual behavior, or with higher rates of pregnancy
or STIs [49, 50]. Thus, restricting access to EC
clinics seems unreasonable [50].

Since AYAs with cancer run the same risk of
unplanned and unwanted pregnancy as healthy
ones, discussion of EC should be part of coun-
seling to increase awareness of this method.

The copper intrauterine device (IUD) is a
highly effective form of EC with treatment fail-
ure rates at less than 1%. It can be inserted up to
5 days after the earliest estimated date of ovula-
tion (i.e., up to day 19 in a woman with a 28-day
cycle) [51].
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The high risk of STIs in this age group, as
well as the risk of thrombocytopenia and neu-
tropenia in young patients undergoing treatment
for cancer, renders it unsuitable as an emergency
contraceptive method.

Injectable Contraceptives: Depo-Provera

Depot medroxyprogesterone acetate (DMPA,
Depo-Provera®) is the most widely used
injectable method, is very effective, reversible,
and does not interfere with sexual intercourse.
It provides contraceptive efficacy for 12 weeks
without the need for daily compliance. When
given at a dose of 150 mg by deep intramuscu-
lar injection every 12 weeks, studies have shown
failure rates ranging from O to 0.7 pregnancies per
100 women years [52]. Its mechanisms of action
include persistent suppression of ovulation and
ovarian production of oestradiol, through inhibi-
tion of the secretion of gonadotrophins, as well as
alteration of the yield, composition, and physical
characteristics of cervical mucus. It induces the
formation of a thin and quiescent endometrium
with decreased glandular activity. These effects
are collectively responsible for the high level of
clinical efficacy. The most common side effect
is menstrual irregularities and most users even-
tually become amenorrhoeic. Amenorrhea occurs
in 8% of women after their first injection and in
45% during 10-12 months of use [53]. However,
despite its efficacy and acceptability, the use of
Depo—Provera® raises two major concerns in
young women with cancer. Firstly, in patients
undergoing chemotherapy with the potential for
thrombocytopenia and neutropenia, a deep intra-
muscular injection in the deltoid or the gluteal
muscle may be a source of hematoma formation
and/or infection. The other area of concern is the
potential decrease of bone density with prolonged
use of DMPA [54-58] and the potential increase
of fracture risk [59]. Adolescence is a crucial
time for bone growth, with bone mass accumu-
lating rapidly, with most of the bone mass in the
spine and hip being accumulated by the age of 18
years [60]. It has been recommended that DMPA
should be avoided in teenagers at risk for osteo-
porosis such as those with chronic renal failure
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[15]. Furthermore, it has been shown that chil-
dren and adolescents undergoing chemotherapy
have an increased risk of bone mineral density
loss [61, 62]. Lastly, DMPA offers no protection
against STIs. It would therefore seem prudent to
avoid the use of Depo-Provera® in adolescent
girls undergoing chemotherapy.

Implant Contraceptives: Norplant®,
Jadelle® (levonorgestrel), Implanon®
(Etonegestrel)

Norplant I® was the first implantable contra-
ceptive for women to be developed made of six
silastic rods containing levonorgestrel; it provides
effective contraception for 5 years. Previously
commonly used in the AYAs because of the long-
term contraception provided and a high 12-month
continuation rate, the difficulty in removing the
six rods limited the use of this method [16], and
it was withdrawn from the market in many coun-
tries. The Jadelle® implant (Norplant IT) consists
of two silastic rods containing levonorgestrel.
Implanon® is made of one rod of vinyl ethy-
lene acetate polymer with etonegestrel and pro-
vides effective contraception for 3 years, with
an easy insertion and removal. These implants
provide reversible contraception and need to be
placed subdermally, usually in the upper arm [63,
64]. They do not provide any protection against
STIs and HIV transmission. Side effects include
irregular menstrual bleeding, amenorrhea, weight
gain, headaches, and mood changes. Menstrual
irregularities are common and may deter young
women from using this method or result in a
request for removal after insertion [65]. This
method is convenient and relatively popular with
AYAs in that it sidesteps the issue of compliance,
it is reliable (failure rate of 0.2 pregnancies per
100 woman-years), and works for a long time.
However, this method may create difficulties for
young women mostly because of the cost, fear of
the subcutaneous insertion, side effects of men-
strual irregularities, acne, and weight gain [55,
66-68]. Patient satisfaction with implants varies
and is most directly related to the quality of
pre-insertion counseling. Little is known regard-
ing the long-term side effects of Implanon® in
teenagers.
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For patients undergoing chemotherapy and
expecting severe and/or prolonged thrombocy-
topenia, there is an issue with irregular menstrual
bleeding induced by implants. Furthermore, sub-
dermal insertion of a contraceptive device is
an invasive procedure contraindicated in poten-
tially thrombocytopenic patients. Data are lack-
ing about the tolerance and potential sep-
sis in immunocompromised patients. It is not
recommended to initiate the use of contra-
ceptive implants in young women undergoing
chemotherapy. The situation might be different
for newly diagnosed patients already using an
implant and in whom chemotherapy regimen
induces a short and moderate thrombocytopenia.
In such cases, removal of the implant might not
be necessary, especially if such patients chose to
use implants because of failure or side effects of
other contraceptive methods.

Common Contraindications to Hormonal
Contraception in AYAs with Cancer

The only absolute contraindication for the use
of hormonal contraceptives in female cancer
patients is the presence or suspicion of breast can-
cer and malignant liver tumors. The use of OCPs,
vaginal ring, transdermal patch, POPs, progesto-
gens, Depo Provera®, and progestin subdermal
implants falls under category 4 of the WHO med-
ical eligibility criteria [12, 69]. Breast cancer is
rare, but not unknown in very young women. 1%
of breast carcinomas occur between 20 and 29
years [70] whilst invasive breast cancer accounts
for 0.5% in 15-19 years olds and 4.1% in 20-24
years olds of all female cancers [2].

Ovarian tumors rank fourth amongst female
cancers in the age group between 15 and 24
years, although subtypes change with age: germ-
cell tumors are the most frequently occurring
among 15-19 years olds whilst “non-germ cell”
cancers account for 70% of ovarian tumors
amongst 20-24 years old [2]. Although extensive
surgery with bilateral oophorectomy and hys-
terectomy is part of the strategy for treatment of
ovarian epithelial cancer, conservative unilateral
oophorectomy can be discussed in early stage I
disease as well as for all germ cell tumors in
young women where conservation of fertility is
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desired. Estrogen (ER) and progestogen receptors
(PR) have been described in ovarian epithelial
cancer tissue, with 67% of tumors positive for ER
and 47% positive for PR: however, data regard-
ing the potential role of receptor status in ovarian
cancer as a predictor of activity of hormonal
therapy is inconclusive [71]. No evidence exists
regarding the effects of OCPs on recurrence rates
in women with conservative treatment for ovar-
ian epithelial cancer. However, it is probably safer
to use contraceptive methods other than OCPs
and long-acting progestogens in young women
who have undergone conservative surgery for non
germ-cell tumors when the hormonal receptor
status is unknown. Although there have been con-
cerns regarding the use of OCPs in melanoma
patients, they do not appear to be contraindicated
in these patients [72].

Intrauterine Devices

The IUDs, used by millions of women all over the
world, are very effective contraceptive methods.
Copper IUDs have failure rates of less than one
per 100 women years. The intrauterine system
releasing 20 g of levonorgestrel daily (LNG-
IUS) is as efficient as the copper IUDs with
>250 mm?” copper surface area. Traditionally,
IUDs were not recommended as first choice con-
traceptive methods for adolescents [15, 18, 31,
69]. Higher rates of expulsion and removals due
to bleeding and pain have been described in nul-
liparous women [73]. Some evidence suggests
IUD size and shape play a role in performance.
However, all existing copper IUDs are suitable
and are now widely used in nulliparous women.
They are interesting alternatives in case of con-
traindication to hormonal contraceptives. In case
of thrombocytemia induced by chemotherapy,
copper IUDs should be avoided given the risk
of menorraghia and heavy bleeding. The LNG-
IUS is approved as treatment for heavy menstrual
bleeding in more than 80 countries [51], and
could be an option in these cases. Data on their
use in women with bleeding disorders or receiv-
ing anticoagulant therapy suggests that LNG-IUS
is a viable and safe option for the management of
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menorrhagia in these women [74]. Acceptability
is high in nulliparous women when compared
either to parous LNG-IUS users or to nulliparous
users of combined oral contraceptive pills [75].

Undoubtedly, copper IUD use is associated
with an increased incidence of dysmenorrhoea
and menorrhagia as well as pelvic inflammatory
disease in women exposed to sexually transmit-
ted pathogens. The presence of an LNG-IUS
does not increase the risk of pelvic inflam-
matory disease in either parous or nulliparous
women and it may be protective against infection
[75]. Young women often participate in “serial
monogamy,” or have multiple partners, putting
them at increased risk of STIs. The presence of
cervical ectropion, common during adolescence,
also predisposes AYAs to acquisition of STIs
[31]. Thus, copper IUDs or LNG-IUS can be
used, with caution, in AYAs.

The LNG-IUS falls under category 4 of the
WHO medical eligibility criteria in case of breast
cancer in the last 5 years [12]. Given ade-
quate and appropriate counseling, STI screening,
and medical care, the copper IUDs can provide
effective long-term contraception for adolescents.
However, the risk of neutropenia and thrombo-
cytopenia in AYA cancer patients undergoing
chemotherapy strongly suggest avoidance of this
method. In case of heavy bleeding due to throm-
bocytemia. LNG-IUS can be an alternative.

Barrier Methods

Female Barrier Methods (Diaphragm,
Cervical/Vault Cap, Vaginal Contraceptive
Sponge, Female Condom, Vaginal
Spermicides)

Diaphragms and Cervical Caps

Diaphragms are shallow, flexible, thin latex or sil-
icone rubber hemispheres reinforced by a flexible
flat or coiled metal spring, available in a variety of
sizes, which are placed high in the vagina to cover
the cervix. They are used with spermicidal jelly
or cream, can be inserted at any time convenient
before sexual intercourse, and must be left in
place for at least 6 h after intercourse. Additional
spermicidal jelly or cream must be inserted if
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intercourse takes place more than 3 h after inser-
tion of the device and for each repeat coital act.
First-year probability of failure is 13-17% for
typical use and 4-8% for perfect use [76]. They
require proper fitting by a knowledgeable health
professional, who must initially perform a pelvic
examination to fit the device, a situation not many
adolescents would be willing to tolerate. Besides,
many adolescents may be unwilling or unable to
deal intimately with their own bodies or prepare
so carefully for each act of sexual intercourse
[15]. Of notable importance (although without
an evidence base) in these patients is the need
for a change in size of the diaphragm if there is
change of more than 3 kg in weight. However,
for highly motivated AYAs with cancer, this can
be an effective method.

The cervical cap is a thimble-shaped dome of
rubber that is used with spermicides and applied
over the cervix. Cervical cap also needs proper
fitting by clinicians, and fitting the cap to the
cervix is more difficult than fitting a diaphragm.
It can be inserted immediately before or up to
30 min before intercourse and must remain in
place at least 8 h before removal, but may be left
in place for up to 48 h. Subsequent coital acts
require additional spermicidal jelly or pessary to
be added to the vaginal side of the cap. Its inser-
tion and removal tends to be more difficult than
for the diaphragm while failure rates are similar
[15, 18, 69, 77].

Cervical cap and diaphragm usage increases
the risk of toxic shock syndrome, urinary tract
infection, bacterial vaginosis, and vaginal can-
didiasis. They reduce STIs in varying ranges
(50-100% for trichomonas, gonorrhoea, and
Chlamydia), but their role in preventing HIV
infection is not clear [78].

Vaginal Sponge

This is a sustained-release spermicidal system
which absorbs semen and prohibits entrance of
sperm through the cervical ostium. It is gener-
ally available over the counter, can be inserted
anytime up to 24 h before intercourse, and has
a contraceptive action lasting 24 h. Some studies
indicate that sponges are less effective than con-
doms or diaphragms [79]. First-year probabilities
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of failure are 17% for typical use and 11-12%
for perfect use [76]. While in nulliparous women
the first-year failure rate may be similar to that of
the diaphragm, failure rates seem to be higher in
parous women (19-21% versus 9-10% in nulli-
parous women) [76, 80]. As for diaphragm and
cervical caps, AYAs need to be given detailed
instructions on sponge use. Development of
toxic shock syndrome is not a concern as the
nonoxynol-9 contained in the sponge is known
to reduce staphylococcal replication and toxin
production. While sponges may reduce STI con-
cern has been expressed about the possibility of
enhancing HIV transmission because of vaginal
mucosal injury [81].

Female Condom
Polyurethane female condom is a soft sheath
which is fitted into the vagina before coitus. It
is pre-lubricated on its inside with silicone and
has two rings, the internal one at the closed end
which covers the cervix and the external one at
the open end which partially covers the perineum
[82]. It is poorly utilized due to difficulty with
insertion, discomfort, and suboptimal functional
performance during intercourse. Latex female
condom has been introduced as an updated
version using synthetic latex for greater afford-
ability. It has been developed in an effort to
overcome these obstacles [83]. It has a thin,
pliable plastic pouch that conforms to the shape
of the vagina, and has a flexible soft outer ring
that is intended to protect the external genitalia.
Contraceptive failure rates for polyurethane
female condom range from 15 to 21%, and
tends to result from user failure [82]. The US
FDA approved female condom in 1993 as the
first barrier contraceptive for women that offered
protection against STIs. Indeed, this condom may
offer a significant protection from STIs [84, 85].
Female condoms have some disadvantages: it
is costly, aesthetically displeasing, and associated
with a high rate of problems such as misdirection
of the penis during intercourse and slippage of the
condom [82]. Latex female condom seems to lead
to less failure, to have fewer adverse events, and
to be more acceptable than the polyurethane one.
However, discontinuation rates are high [86].
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Non-prescription Spermicides

Spermicides are valuable adjuncts to the preg-
nancy and STI-preventive functions of condoms,
diaphragms, and caps, and do not need to be
prescribed by a health professional. They are
widely available (foam, cream, jelly, film, sup-
pository or tablet) and may be used alone or
with diaphragms, cervical caps, sponges, or con-
doms. Typical failure rates in the first year of use
range between 21 and 30% [87, 88]. They have
to be inserted 10-30 min before intercourse, and
reliable protection lasts 1 h. However, leakage
from the vagina is inevitable and this common
problem of “messiness” described by users as
well as vulval, penile, or vaginal irritation result-
ing from the detergent action on cell membranes
makes their use less acceptable. Some recent
spermicides also have a microbicide effect or
may reinforce normal vaginal acidity to inactivate
both sperm and acid-sensitive sexually transmit-
ted pathogens [89-91]. Their efficacy is com-
parable to that of a common spermicide with
diaphragm [91]. Female barrier methods have
not received a widespread acceptance by AYAs:
they are coital-related methods, interfere with the
spontaneity of sex, and young women describe
preparation and insertion as messy and incon-
venient. Used alone, they have a questionable
efficacy in STI prevention and can not be relied
upon as an effective method of birth control.
Furthermore, the concerns about the increased
risk of toxic shock syndrome, urinary tract infec-
tion, lower genital tract infection, and the high
failure rate suggest that they should not be recom-
mended in potentially immunosuppressed AYAs
with cancer.

Male Barrier Methods (Condoms)

Male condoms are non-prescription, single-use
contraceptives that serve as a mechanical bar-
rier to sperm, bacteria, and viruses. Classical
condoms are made of latex. Non-latex male con-
doms made of polyurethane film or synthetic
elastomers (polyisoprene) were developed in the
early 1990s as alternative male barrier meth-
ods for individuals with allergies, sensitivities, or
preferences that prevented the consistent use of
condoms made of latex. For the user, it decreases
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infection acquired through exposure to viral and
bacterial agents from cervical, vaginal, vulval or
rectal secretions or lesions. For partners of con-
dom users, contact with seminal fluid, infectious
urethral discharge, or penile shaft or glans penis
infectious lesions are prevented. However, trans-
mission of infectious agents from lesions on the
areas of the skin not covered by the male con-
dom is still possible, although latex condoms
have been shown to prevent the transmission of a
whole range of pathogens [92]. Improved educa-
tion about condoms and fear of STIs, especially
HIV, has led to an increased utilization of con-
doms by AYAs over the past decade. The failure
rate for the condom is highest in the first years
of use (cumulative failure rate of 7.8% within
the first 2 years of use and 4.5% within the
next 3 years (third to fifth year of use) [93].
Women aged less than 30 are at higher risk of
condom failure, when compared with women age
30 and older (relative risk (95%CI) =1.55 (1.11-
2.16) [25]. There is a large gap between the
probabilities of failure with typical use (17% dur-
ing the first 12 months) and perfect use (2%),
underlining the importance of education about
condom use [25, 94]. Condom failure may result
from inconsistent use or from incorrect use, with
the consequence in condom slippage or break-
age. Breakage rates during vaginal intercourse
in developed countries range from 0 to 6.7%.
Although the nonlatex condoms (polyurethane or
synthetic elastomers) are associated with higher
rates of clinical breakage, these new condoms
still provide an acceptable alternative for those
with allergies, sensitivities, or preferences that
might prevent the consistent use of latex con-
doms. No difference in terms of pregnancy rates
(typical use efficacy) between polyurethane, syn-
thetic isomers, and their latex counterparts was
found [95].

Condoms do not require parental or healthcare
professional involvement and allow confidential-
ity for adolescents. They are readily accessible
(from shops or from a machine), cost-effective,
and portable, and allow male participation in
contraceptive planning. However, for maximum
efficacy, adolescents need to be instructed in the
correct and consistent use of condoms. There is
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no medical contraindication to the use of male
condoms. They prevent STIs and potential HPV
transmission, avoid contact with seminal fluid
and vaginal secretions, and are effective if prop-
erly used. They may be recommended for use to
AYAs with cancer after adequate instructions in
their use.

Advantages of Barrier Methods

Avoiding Exposure to Cytotoxics in Genital
Secretions

During chemotherapy, one might expect cyto-
toxic drugs to be excreted in vaginal secretions
or seminal fluid of the patient. In rats, cyclophos-
phamide penetrates the male reproductive tract
and can be transmitted to the female partner and
affect progeny [96]. The occurrence of vulvo-
vaginitis has been reported in the wife of a patient
with Hodgkin’s disease and treated with vinblas-
tine, occurring if sexual intercourse happened
during the first three or four days after patient
taking vinblastine, and prevented by the use of
condom [97]. We are not aware of any studies
of levels of cytotoxic drugs in human prostatic
secretions, seminal fluid, or vaginal secretions.
However, considering these two reports, the use
of barrier methods, especially male condoms,
need to be discussed before commencement of
cytotoxic treatment to avoid contact with seminal
fluid or vaginal secretion.

Preventing Transmission of Sexually
Transmitted Infections
The occurrence of rapidly changing relationships
amongst adolescents, the high probability of mul-
tiple sequential sexual partners, and to some
extent their greater physiological susceptibility
leads to an increased risk of acquiring STIs.
Occurrence of bacterial STIs can have serious
implications in potentially neutropenic patients.
The most common STI in young women is
human papilloma virus (HPV) infection, with a
prevalence of approximately 30-50% in sexu-
ally active young women [98], and a cumula-
tive incidence during the 3 years following first
intercourse of approximately 50% [99]. The fre-
quency of infection persistency is positively cor-
related with age, and HPV infections are more
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likely to be transient in AYAs than in older
women [100]. However, adolescents who have
persistent infection with “high-risk” HPV types
have an increased risk of developing high-grade
squamous intraepithelial lesions (SIL) [98, 101,
102]. HPV infection may be asymptomatic or
have a wide clinical spectrum from benign to pre-
cancerous lesions. The clinical sequelae of HPV-
infections are linked with the type of HPV. Low-
risk types are usually associated with anogenital
condylomata and high-risk types with low-grade
or high-grade intraepithelial lesions and inva-
sive anogenital cancers. Adolescents are more
vulnerable biologically to HPV infections, with
postulated mechanisms including inadequate pro-
duction of cervical mucus, relatively large area
of cervical ectopy, increased sensitivity to minor
traumas during sexual intercourse, and incom-
pletely developed immune response [98].

It has been well-established that women
who have undergone renal, liver, or lung trans-
plantation with chronic immunosuppression are
at increased risk for HPV-related genital and
oral disease, including cancer [103-105]. Cell-
mediated immunity plays a central role in HPV
infection control, and this risk for HPV dis-
ease in chronically immunosuppressed women
are thought to be due to prolonged persis-
tence of virus due to impaired clearance of
the immune system [106—108]. Children and
adolescents undergoing hematopoietic stem cell
transplant (HCST) experience extreme immuno-
suppression as a result of pretransplant condition-
ing. Although most patients will have complete
immune reconstitution by 2 years post-transplant,
the duration and severity of immunodeficiency
depends on several factors including type of the
stem cells and their pre-transplant manipulation,
graft vs. host disease (GVHD), and the age of
the transplant recipient. This delay in immune
recovery increases the likelihood of infectious
complications from bacteria, fungi, and viruses,
such as HPV [109]. Women who underwent bone
marrow transplant are at significantly increased
risk for cervical dysplasia and second cancers,
including cervical cancers [110].

Female cancer patients treated with therapies
toxic to mucosal surfaces, such as anthracyclines
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and radiotherapy, may be more prone to HPV
infection simply on the basis of impaired genital
tract epithelial cell function, as well as survivors
with chronic GVHD involving the genital tract
mucosa. Women who have received pelvic irradi-
ation are significantly more likely to experience
HPV-related cervical and vaginal dysplasia, and
carcinomas of the genital tract [111, 112].

Both quadrivalent and bivalent vaccines are
highly effective in preventing persistent infection
with high-risk HPV-16 and -18 types, and in pre-
venting HPV cervical cancer precursor lesions
[113, 114]. Routine HPV vaccination is currently
recommended by the Advisory Committee on
Immunization Practices for adolescent girls aged
11 and 12 years. Recent data showed a vacci-
nation coverage among adolescents aged 13-17
years in 2009 of 44.3% for 1 dose or more,
and 26.7% for 3 doses, widely variable among
states, and a good acceptance of adolescent girls
parents [115].

Although the immunogenicity of the HPV
vaccine has not yet been established among
immunocompromised individuals, the Children’s
Oncology Group’s Long-Term Follow-Up
Guidelines for Survivors of Childhood, Adole-
scent and Young Adult Cancer Version 3.0, has
recommended HPV vaccination for all eligible
females surviving childhood cancer [116].

HPV vaccination must not prevent male con-
dom use. Given that HPV is transmissible
through non-penetrative sexual contact with both
male and female partners and that imperfect
condom use does occur, protection by condom
against HPV transmission is not as high as for
other STIs. However, there is an inverse and
temporal association between the frequency of
condom use by male partners and the risk of
HPV infection in young women. Women whose
partners use condoms for all instances of vaginal
intercourse are significantly less likely to acquire
HPV than are women whose partners used con-
doms less than 5% of the time [117]. Condom use
offers similar protection against both high-risk
and low-risk types of HPV [117]. Male con-
dom use has to be promoted in AYAs undergoing
chemotherapy, as it is the most protective method
against bacterial and viral pathogens, and the only
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protection against HIV. The dilemma associated
with condom use is its poorer rate of contra-
ceptive efficacy compared with other methods.
Ideally, to protect these patients against preg-
nancy and STIs, dual protection would be the best
option, i.e., condom plus another method with a
lower failure rate for pregnancy. An alternative
approach would be condom use with the ability
to use emergency contraception in the event of
condom accident.

Education and Information for Staff
and Parents

Fertility is a major concern to AYA with cancer
as well as AYA survivors of childhood cancer
and their families. It is now openly discussed
between patients, families, oncology teams, and
assisted-conception units. However, the preva-
lence of infertility is far less than 50% in cancer
survivors, whilst teenage pregnancy is a not an
unusual problem, especially in the United States
[4]. Most of the time, adolescent patients and
their families do get the “risk of infertility” mes-
sage provided by the health providers. However,
they are not aware that, if the AYA is sexually
active, he/she is more likely to need protec-
tion against pregnancy, as well as against STIs.
Furthermore, young cancer patients may not take
note of the sexual education provided by school,
community centers, or any other sources, due to
the belief that they do not need it.

A multitude of medical and psychosocial fac-
tors has to be taken into consideration when
choosing a contraceptive method for an AYA can-
cer patient during or following cancer treatment.
Each decision has to be made on an individual
basis, in partnership with the young person.

How practice can be improved to share the
information about sexual health and contracep-
tive issues with these patients is a pertinent and
very important topic. No literature is available on
this specific topic in this population and it should
be noted that the organization of healthcare and
the family planning services vary from country
to country with different socio-cultural back-
grounds. Nevertheless, some suggestions can be
made:
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Table 4.2 Advantages/disadvantages and recommendations of the different contraceptive methods in AYAs with

cancer
Methods
No method

Abstinence

Withdrawal

Periodic abstinence

OCPs

Progestin-only pill

Progestogens

Hormonal emergency
contraception
(“morning-after pill”)

Injectable contraceptives
(Depo—Provera®)

Subdermal implants

Copper intra-uterine
device

Advantages

Convenient, free

Best form of pregnancy
and STIs prevention, free,
no medical CI

Free, convenient

Free

Low failure rates

Most used contraceptive
method in teenagers
Involving physician and
education

No breakthrough bleeding if
continuous in potentially
thrombocytopenic patients

Suitable if estrogen CI

Useful to avoid
dysfunctional bleeding

Post coital method
Solution if unprotected or
unwanted intercourse

Highly effective
No problems of compliance

Highly effective

Long lasting (3-5 years),
reversible

No problems of compliance

Very effective

Disadvantages

No STIs/HIV prevention
No pregnancy prevention

Patients with
life-threatening conditions
not willing to miss a sexual
life

No STIs/HIV prevention
High failure rates

No STIs/HIV prevention
Inadequate during
adolescence

No STIs/HIV prevention
Poor compliance

in teenagers girls

Issues of thrombocytopenia,
nausea/vomiting, mucositis,
drug interactions

Same issues as OCP
Needs rigorous compliance
Increased failure rates

No STIs/HIV prevention
Poor compliance in
teenagers girls

No STIs/HIV prevention
Cost

Not same easy access

in each country

No STIs/HIV prevention
Intramuscular injection in
potentially
thrombocytopenic and
neutropenic patients
Decrease in bone mineral
density

No STIs/HIV prevention
Irregular bleedings in
potentially thrombo-
cytopenic patients
Insertion and foreign body
in immunocompromised
patients

No STIs/HIV prevention
Unsuitable for adolescent
girls

Unsuitable for
thrombocytopenic and
immunocompromised
patients

Recommendations

Not to be recommended

Difficult to recommend

Not to be recommended

Not to be recommended

To be discussed on
individual basis

Ideally combined with male
condoms

Not to be recommended

Not to be recommended as
a first choice contraceptive
method

To be discussed as part of
the counselling

Not to be recommended if
chemotherapy

Not to be recommended if
chemotherapy

To discuss removal or not if
already inserted at time of
diagnosis

Not to be recommended
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Table 4.2 (continued)

Methods Advantages

Levonorgestrel Very effective

intra-uterine device Useful to avoid
dysfunctional bleeding

Female barrier methods ~ No medical CI
Spermicides/sponges/
female condoms easily
available

Male condom Easily available
No medical CI
STIs/HIV prevention

Protection against exposure
to seminal/vaginal
secretions
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Disadvantages Recommendations

No STIs/HIV prevention
Unsuitable for adolescent
girls

Unsuitable for
immunocompromised
patients

STIs/HIV prevention
uncertain

High failures rates
Teenagers not prepared
to deal so intimately with
their own bodies

Not to be recommended

Not to be recommended

Recommended +/-
spermicides

Ideally, dual method
(condom + another method)

Poorer rate of contraceptive
efficacy in teenagers

CI Contraindication, OCP Oral combined pill, STIs Sexually transmitted infections

— Provision of adequate and relevant informa-
tion on specific issues to the staff taking care
of these patients.

Establishment of close working relationships
within a multidisciplinary setting between
AYA oncology and family planning services
staff.

Provision of practical information about fam-
ily planning clinics (address, timetables,
phone number, web site if available), as well
as the leaflets used in family planning clinics
about contraceptive methods, sexual health,
and STIs, available in the oncology units
and out patients clinics taking care of these
patients. This can be difficult and has to be dis-
cussed in an environment where the units and
clinics are shared by children and adolescents,
parents of young adolescents can be reluctant
to discuss such topics openly, and older ado-
lescents and young adults may have long-term
partners, or even children.

These issues need to be kept in mind when
dealing with AYAs who need to be made aware
of the staff’s willingness to discuss the issues
with them whilst respecting their need for con-
fidentiality. Inclusion of parents/guardians in
such discussions has to be determined on an
individual basis in conjunction with the ado-
lescent. It may be pertinent to remind staff that
in many countries, contraception can be given

to young persons under 18 without parents/

guardians being informed.

Contraception guidance may need to be pro-
vided at different times of the patient’s cancer
journey. Even if there is no need for effective
contraception at the time of diagnosis, this may
change as the situation improves or after treat-
ment. AYA cancer patients may become sexually
active in the months following completion of
therapies and professionals have to be aware of
these changes in the follow-up clinics. An addi-
tional problem may be determining the duration
of medical contraindication of pregnancy. This
decision depends mainly on the cancer prognosis
and the risk of relapse. It is an individual decision
to be discussed with the patient in case of preg-
nancy desire. No specific guidelines are available
[11,118].

Provider Recommendations

1. Contraceptive issues need to be highlighted
with AYAs with cancer. This demands aware-
ness and education of oncology teams, and
collaboration with family planning units.

2. Multiple issues must be considered when
choosing a contraceptive method for AYA can-
cer patients.
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3. Table 4.2 summarizes the advantages and dis-
advantages of each method in these patients.
Decisions should be made on the basis of the
age of the patient, disease, type of treatment,
and specific requirements of the individual.

4. Along with respect for confidentiality and a
non judgemental approach, the cornerstones
of the discussion process should include edu-
cation about sexual health, STIs, and preg-
nancy prevention.

5. Use of the male condom is strongly recom-
mended as it is the best protection against viral
(especially HPV) and bacterial pathogens, the
only protection against HIV, and a protection
against seminal and vaginal secretions which
potentially contain cytotoxic drugs.

6. Dual method with condom plus another
method with a better contraceptive effect
would be ideal and should be discussed when-
ever medically possible.
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Sexual Health During Cancer
Treatment

Linda U. Krebs, PhD, RN, AOCN, FAAN

Heather is a 26 year old single, grade school teacher diagnosed 4 months ago with Stage II breast
cancer in her right breast. Initially she was treated with a lumpectomy and sentinel lymph node
biopsy with 2 lymph nodes positive for cancer. She began chemotherapy 1 month following her
surgery. When she completes this therapy, she will receive radiation therapy to the affected breast
and then it is recommended that she take Tamoxifen for 5 years to decrease her risk for recurrence.
She was provided with information about the fertility effects related to her treatment, but still hopes
to have a family once all treatment is completed. Heather has had several relationships, but is
currently not seeing anyone. She is thinking about the prospects of dating again, but is concerned
about how she will tell someone that she has had breast cancer or that she may not be able to have
children. She has heard that women who have been treated for breast cancer have lots of problems
with sexual activity and that she may never be able to find a partner. She is very concerned and

wonders what to do.
Heather, Adult Cancer Patient

Introduction

Managing the sexual health of cancer patients
has become an increasingly important compo-
nent of providing comprehensive cancer care.
Young adults, those from late adolescence to age
29-39, depending on the author and definition,
remain a unique challenge as sexual health is
intertwined with the critical developmental tasks
of gaining sense of self and one’s personal iden-
tity, forming healthy intimate relationships, and
accomplishing important milestones in the tran-
sition from child to mature adult. Unfortunately,
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much of what is known about this population is
gleaned primarily from survivors of childhood
cancer [1]. The majority of publications related
to the impact of cancer treatment on sexual-
ity and sexual health in young adults generally
include adolescents and primarily identify issues
and concerns related to fertility and reproduc-
tion and providing information on appropriate
current management methods. Less is known
about strategies to manage the impact of cancer
on forming appropriate peer and intimate rela-
tionships, managing school and/or early careers,
handling a changing body image and associated
alterations in changes to self image, becoming
independent or maintaining previously gained
independence, and developing healthy and safe
sexual practices, while dealing with the rigors
of cancer treatment. Healthcare providers play
an important role in assisting young adults with
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these concerns through appropriate sexual health
assessment, education, counseling, and manage-
ment [2-6].

Sexual Health and Sexuality

Numerous authors including the World Health
Organization have provided definitions of sex-
uality and sexual health [7-14]. The majority
focus on the physical aspects of sexual func-
tion/dysfunction and/or fertility and reproduc-
tion. These definitions may include a recognition
of alterations in body image and sense of sexual
self, but few encompass the broader aspects of
sexual health that include intimacy, communica-
tion, forming and maintaining relationships, and
how one views him/herself as a sexual being.

Cleary, Hegarty, and McCarthy suggest a
neo-theoretical framework of sexuality that pro-
vides a holistic approach to sexual health [15].
Dimensions of the framework include Sexual
Self-Concept, Sexual Functioning, and Sexual
Relationships, each of which impacts the other
dimensions. Sexual Self-Concept includes sex-
ual self-esteem (how one sees him/herself as a
sexual partner), body image (how we view our-
selves/our bodies and believe others view them)
and sexual self-schema (how we see ourselves as
sexual beings), while sexual relationships include
both intimacy and communication [10]. Sexual
Functioning includes the sexual response cycle
throughout which numerous alterations in sex-
ual function occur in those diagnosed and treated
with cancer. While not tested in young adults,
these dimensions have been identified by young
cancer survivors as crucial aspects of their sur-
vivorship [16].

Tindle, Kelly, and Lilley provide their per-
sonal thoughts on the overall impact of cancer
on young adults through moving testimonies of
being a young adult grappling with a cancer diag-
nosis and treatment [16]. Through their stories,
they share common themes on having and surviv-
ing cancer, including: (1) Who am I other than
a person with cancer or a number on a chart,
(2) Will I ever be attractive to anyone, including
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myself, (3) Can anyone ever love me and all of
my health issues and cancer baggage, (4) How do
I integrate myself back into the world where my
peers and life have passed me by and move on
with my life? and (5) How do I live with the fact
that I may have a recurrence, need further treat-
ment or die? Each provides different experiences
including those of having and leaving relation-
ships, separating from parents and going home,
and learning to live with altered body images,
questions of fertility, and concerns about inti-
macy, relationships, and sexual function. They
note that “an experience of cancer in young adults
irrevocably diverts the trajectory of normal iden-
tity formation” (p. 281) and as such, affect all
aspects of life transitions and maturation includ-
ing sexual health [16]. This is particularly true as
the young adult faces the rigors of cancer treat-
ment, a time filled with uncertainty, discomfort,
and grief over a life forever changed.

Impact of Cancer and Cancer
Treatment on Sexual Health

Normal Gonadal Function

The pituitary and the hypothalamus regulate
gonadal function through secretion of three
main hormones: gonadotropin-releasing hor-
mone (GnRH), luteinizing hormone (LH), and
follicle-stimulating hormone (FSH); LH and FSH
stimulate the testes and ovaries to release the
appropriate hormones that allow for sperm and
ovum maturation. In the testes, LH stimulates the
Leydig cells to produce testosterone while FSH
stimulates the Sertoli cells to convert spermatids
into sperm. In the ovaries and in conjunction
with estrogen and progesterone, FSH is respon-
sible for ovum maturation while LH is necessary
for ovulation. When blood levels are sufficient,
a negative feedback mechanism is exerted that
causes cessation of glandular secretion of these
hormones. Any change in hormone production
can affect gonadal function which in turn may
have a physiological effect on fertility, reproduc-
tion, and sexual function [10, 17, 18].
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Cancer Treatment Modalities

Mercadante, Vitrano, and Cataia noted that sex-
ual health in those with cancer may be altered by
physical, psychological, emotional, and sociocul-
tural issues, including alterations in body image,
the ability to give and receive pleasure, changes in
roles and relationships, and emotional reactions
such as fear, anxiety, and grief [11]. Cancer treat-
ments can affect any or all of these dimensions
directly or through short or long-term sequelae
of treatment and/or treatment-related side effects
[19].

Surgery

The effects of surgery are dependent upon sur-
gical site and structures removed or damaged
as a result of surgery. Removal of reproductive
organs causes permanent sterility, while damage
to nerves, removal of lymph nodes, and post-
operative recovery may cause temporary effects,
some of which may become permanent over time.
Additionally, surgery to body parts associated
with sexuality (such as the breast) may alter
intimacy, body image, sense of self, and sexual
identity while removal of a limb or surgery to the
gastrointestinal or genitourinary tract may affect
physical function as well as causing associated
psychosexual effects [10, 11].

Testicular Cancer

Testicular cancer is relatively common in young
men and treatment can have an effect on sexual
function and fertility. Current treatment includes
orchiectomy and retroperitoneal lymph node dis-
section (RPLND). If a pelvic mass is present it
will be removed. Surgery is generally followed
by chemotherapy or radiation therapy. If the
orchiectomy is unilateral, previous fertility status
should be unchanged and, for the majority, there
should be no changes in sexual function, pro-
vided the contra-lateral testis is normal. However,
infertility before the onset of treatment is well
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documented and may be a cause of long-term
infertility or sterility [20]. With bilateral orchiec-
tomy, decreased libido and sterility will result.
Staging or treatment generally includes a RPLND
causing temporary or permanent loss of ejacu-
lation or, less frequently, retrograde ejaculation.
The ability to have an erection and reach orgasm
remains [9, 21]. Nerve-sparing RPLND is asso-
ciated with preservation of ejaculatory function
and fertility and should be undertaken whenever
possible [9]. Sexual side effects of RPLND have
included decreased libido and arousal and an
altered sense of pleasure and intensity of orgasm;
if treated solely with unilateral orchiectomy, erec-
tile dysfunction is rare [9, 22, 23]. Discussions
about potential alterations in sexual function and
fertility are crucial for all patients, but particu-
larly for young adults who may be just beginning
sexual relationships and have not yet started or
completed their families. Prior to therapy, sperm
banking should be discussed and whenever pos-
sible, the process completed prior to the onset of
therapy [22].

Gynecologic Malignancies

The most common gynecologic cancers seen
in young women are cervical and ovarian can-
cers. Although the surgical treatments are gen-
erally invisible to the public, patients experi-
ence alterations in sexual identity, self-esteem,
femininity, and sexual function. Most surgeries
permanently alter fertility and may result in sex-
val dysfunction. Common alterations in sexual
function following gynecologic surgery include:
decreased desire, vaginal atrophy and dryness,
hot flashes, and other symptoms associated with
early menopause and dyspareunia. In some,
there is total cessation of all sexual activi-
ties. Additionally, emotional responses to loss of
fertility and decreased sense of femininity are
common. Discussing potential sexual and repro-
ductive alterations prior to surgery is essential
and referral to conception specialists may be
undertaken to evaluate fertility and childbearing
options [9, 24-28].
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Cervical Cancer

Multiple surgical and non-surgical procedures
are available for treatment of cervical intraep-
ithelial neoplasia and carcinoma in situ. These
include laser therapy, cryosurgery, conization,
loop electrosurgical excision (LEEP), or simple
hysterectomy [29]. While conization may result
in cervical incompetence or stenosis, only simple
hysterectomy affects future childbearing; none of
the surgeries used for non-invasive disease should
cause physiological sexual dysfunction although
psychoemotional side effects are common [9,
29]. In order to maintain fertility, radical trach-
electomy and pelvic lymphadenectomy may be
used for early-stage disease [29]. Common side
effects of trachelectomy may impact sexual func-
tion and include vaginal scarring, dyspareunia,
and menstruation difficulties. Sub-fertility is pos-
sible, but not common. Neo-cervical stenosis is
more common and can be managed by cervical
dilation [30].

Invasive disease is usually treated with rad-
ical hysterectomy, with or without bilateral
salpingo-oophorectomy. Physiologically, sexual
side effects are not common if treatment
is solely radical hysterectomy. However, fol-
lowing salpingo-oophorectomy, early onset of
menopausal symptoms with hot flashes and
decreases in vaginal elasticity and lubrication will
occur, and may severely affect sexual function-
ing [31]. Additionally, lack of energy, depression,
anxiety, weight gain, and extreme fatigue have
been reported in 50% of patients with early-stage
cervical cancer, while 10-20% of women com-
plain of dyspareunia and a significant decrease in
their sexual relationships and frequency of inter-
course [32-34]. Of particular concern to young
women are alterations in fertility often before ini-
tial child bearing has occurred or families have
been completed. When fertility is altered prior
to a long term relationship, additional concerns
of what information should be disclosed and the
optimal timing for disclosure are added to nor-
mal grief over loss of fertility and alterations to
one’s sense of femininity by the inability to bear
children.
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Ovarian Cancer

Initial management of ovarian cancer is surgery,
usually a radical hysterectomy, bilateral salpingo-
oophorectomy, and omentectomy. Alterations in
body image and sexual self esteem are com-
mon, menopausal symptoms occur, and fertility
is lost [35, 36]. Fertility in the young woman
with a borderline malignant epithelial neoplasia
or ovarian teratoma may be maintained if dis-
ease is of low grade and confined to one ovary;
however, adequate staging and compliance with
follow-up are essential [35, 37]. This may be a
challenge as these young women attempt to rein-
tegrate themselves into work, school, or home life
and previous peer relationships while trying to
put “the past behind” them.

Breast Cancer

Breast cancer surgery has undergone a paradigm
shift in the last decade with increased use
of breast conservation surgery, sentinel lymph
node evaluation, and concomitant inclusion of
oncoplastic surgery to improve overall cosmetic
results through breast remodelling techniques
[38]. For young women, the sexual sequelae of a
breast cancer diagnosis and treatment can be con-
siderable at a time when relationships are forming
and thoughts of initial or further child bearing
are paramount in her life. Although surgery to
the breast does not alter fertility, loss of a breast
or part of a breast can lead to altered sexual
self-esteem, feeling less feminine, changes in
body image and questions about the safety of
childbearing and the possibilities of breastfeed-
ing. Additionally, anxiety about initiating sexual
activities and fears of rejection are common and
those not in a committed relationship face the
concerns of when to disclose the diagnosis and
treatment and the potential consequences of this
disclosure [39—42]. While treatment choice is not
always possible due to stage of disease, size of
breasts or other factors, being able to choose the
type of surgery (regardless of the surgery chosen)
appears to influence body image and psycholog-
ical adjustment and should be offered, regardless
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of patient age, whenever possible. Although there
is little published information about the use of
breast reconstruction surgery in young women
with cancer, it should be offered as a component
of overall treatment whenever feasible [43, 44].

Radiation Therapy

Radiation therapy (RT) can cause sexual dysfunc-
tion through multiple mechanisms. Among these
are testicular aplasia and ovarian failure, changes
to organ function such as erectile dysfunction and
decreased vaginal lubrication and treatment side
effects such as diarrhea, skin reactions, or fatigue
that may be temporary or permanent. In general,
whether an effect is temporary or permanent is
related to the total dose received, treatment site
and volume, length of treatment, age of patient,
and prior fertility status [23, 27, 45].

Fertility in women is related to follicular matu-
ration and ovum release. Radiation to the ovaries
damages the intermediate follicles. Temporary or
permanent infertility occurs if intermediate fol-
licles are damaged and there are an insufficient
number of small follicles remaining [45, 46].
In addition to potential infertility, common side
effects include infertility and early menopause as
well as vaginal irritation, shortening, or steno-
sis; decreased lubrication and dyspareunia; and
decreases in sexual interest, enjoyment, and the
ability to achieve orgasm leading to decreased
sexual activity [47-53].

In older women, a radiation dose between
600 and 1,200 cGy can induce menopause; how-
ever, younger women may not be permanently
infertile until a dose of more than 2,000 cGy is
delivered [46]. To maintain fertility and allow
for future childbearing, oophoropexy, movement
of the ovaries out of the radiation field to
either the uterine midline or to the iliac crests,
or ovarian transposition to the upper abdomen
along with appropriate shielding can be under-
taken. Maintenance of menstruation and success-
ful pregnancies have been reported [45, 46].

In men, immature sperm and spermatogo-
nia are radiosensitive while Leydig cells and
mature sperm are radio-resistant. As the total
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dose increases, the potential for permanent infer-
tility increases [46]. Within 6—8 weeks following
radiation exposure to the testes, a reduction in the
overall sperm count occurs. Temporary infertility
occurs at doses less than 500 cGy, while perma-
nent sterility is associated with doses greater than
500 cGy [46, 54]. Return of normal spermato-
genesis can take more than 5 years with lower
total testicular doses associated with a more rapid
recovery [55-57].

Long-term azoospermia is seen in young
men receiving below-the-diaphragm irradiation
for testicular cancer or Hodgkin’s disease. Sperm
counts decrease to their lowest point by 6 months.
Some men will experience a return of their sperm
counts although this may take up to 2 years [57].
When possible, shielding the testicle or reposi-
tioning the unaffected testicle to the groin along
with appropriate shielding will preserve fertility
[58]. Having RT can be a difficult experience
for any patient, particularly when a more private
body part receives treatment. Ensuring privacy
and providing appropriate covering, as allowed
by treatment parameters, will decrease the sense
of vulnerability that is common in those receiving
RT to the breast, testicle, or pelvic region.

Antineoplastic Therapy

The effect of the administration of antineoplas-
tics on sexual and reproductive function may be
temporary or permanent. Sexual side effects gen-
erally are related to type of drug and dose deliv-
ered, length and schedule of treatment, patient
age and gender, and concomitant use of more
than one chemotherapy drug or other medications
that may affect sexuality (such as antiemetics,
antihypertensives, or sedatives).

Chemotherapy

Alterations in sexual health including infertil-
ity and sterility are common in those receiving
chemotherapy. The most common agents to affect
fertility include the alkylating agents, with other
drugs such as antimetabolites and vinca alkaloids
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also implicated. Combination therapy and treat-
ments given over a prolonged period of time, as
is common in younger patients, are more likely
to cause long-term effects. Regardless of age,
men are more likely to experience infertility after
receiving chemotherapy while women are more
likely to experience alterations in fertility and
early menopause as they near 40 [59-69]. This is
of particular concern to young women who may
have delayed childbearing and now are facing a
cancer diagnosis and subsequent chemotherapy
that may affect fertility.

In men, fertility is altered by chemotherapy-
induced depletion of germinal epithelium lining
the seminiferous tubules and leading to oligosper-
mia or azoospermia [70-72]. For recovery, the
process of spermatogenesis must begin a new;
this may take several years [71-74]. In young
men treated with chemotherapy for testicular
cancer, some authors have reported a decrease
in sexual activity, decreased interest in sex and
decreased ability to achieve sexual fulfillment
while others have reported no adverse effects
[60, 62, 64, 75, 76]. In those who attempted
to conceive post-treatment, at least 70% were
successful, with fertility appearing to improve
over time [45, 56, 71, 72, 75]. Despite the fact
that infertility is less common in this population,
discussions about sperm banking and possible
alterations in fertility and sexual health should be
part of a routine initial visit prior to the onset of
chemotherapy.

In women, sexual dysfunction and infertil-
ity most often are related to ovarian fibrosis
and destruction of ovarian follicles. Alterations
in hormone levels, particularly LH, FSH, and
estradiol also play a significant role [56, 60,
70]. Age is a crucial factor as young women,
those less than 30, are less likely to experience
immediate premature menopause and permanent
amenorrhea even when given significantly higher
chemotherapy doses, including treatment with an
alkylating agent, than those over 30 [73, 77].
However, premature ovarian failure and asso-
ciated early onset of menopause appear to be
merely delayed, occurring in the late 30s or early
40s rather than at the time of chemotherapy
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administration [78]. Amenorrhea is common for
all ages when treated with combination therapies,
especially if an alkylating agent is included [59,
60, 79, 80]. Additionally, amenorrhea has been
reported in young women with ovarian germ cell
tumors who were treated with fertility-sparing
surgery followed by platinum-based chemother-
apy [81]. In those under 40, 50% had return
of menstruation within 15 months of complet-
ing therapy [79]. When amenorrhea becomes
permanent, it occurs gradually over time, tak-
ing 6-16 months in those under 40 as opposed
to 2—4 months in those nearing menopause [45,
56]. Decreased sexual functioning, psychologi-
cal distress related to infertility, and decreased
quality of life are seen in young women with
premature menopause. These may be ameliorated
though routine discussions about potential sexual
health alterations before, during, and following
treatment [82].

Of importance, pharmaceuticals used to treat
chemotherapy side effects, such as nausea and
vomiting, can affect sexual function. Among the
potential side effects are decreased sexual desire,
sense of fulfillment, and ability to achieve orgasm
[60, 62, 64]. The potential for side effects related
to other medications should be discussed and
modifications made as needed to assure that side
effects are managed with the least potential for
added sexual difficulties.

Hormonal Therapy

Hormonal therapies, agents such as estrogen
receptor antagonists, antiestrogens, aromatase
inhibitors, gonadotropin-releasing hormone ana-
logues, and anti-androgens, are used to alter
the body’s hormonal milieu in order to treat
cancer. The choice of hormonal treatment is
based on both tumor and patient characteris-
tics. In young adults, the most frequently used
hormonal therapy is Tamoxifen which is gener-
ally given for 5 years following chemotherapy
for breast cancer. Sexual side effects are com-
mon and include hot flashes/flushes, menopausal
symptoms, decreased interest in sex, altered body
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image, weight gain, mood disturbances and dys-
pareunia. In addition, there have been reports of
exacerbations of previous HPV warts and geni-
tals herpes lesions with Tamoxifen therapy. Since
hormonal therapies impact fertility as well as
cause sexual side effects, it is essential that edu-
cation and counselling occur prior to the onset of
therapy and that the young adult be allowed to
make an informed choice about taking them [42,
60, 68, 78, 80].

Biological Response Modifiers

Biological response modifiers (BRMs), also
referred to as immune system modulators or
immunotherapy, include therapeutics such as
colony-stimulating factors, monoclonal antibod-
ies, gene therapies, and vaccines. Although bio-
logical response modifiers have been available for
many years, research remains insufficient related
to sexual side effects. Common side effects of
these products include fatigue, flu-like symp-
toms, and body image changes, all of which can
have an effect on sexuality and intimacy through
decreased interest in sex and sexual function and
alterations in sexual self-concept [83, 84].

Targeted Therapies

Use of the novel anticancer therapies that inhibit
cancer cell growth is increasing, particularly for
those with lymphomas, leukemias, and Ewings
sarcoma (and similar bone and connective tissue
cancers) [10, 60, 85, 86]. Among these agents are
the antiangiogenic agents, epidermal growth fac-
tor tyrosine kinase inhibitors, and fusion proteins.
While the exact effects of these agents on sex-
ual function remain unclear, their common side
effects of fatigue, diarrhea, and rash have the
potential to alter body image, sexual self-esteem,
and interest in sex and can increase social isola-
tion and separation from peers and normal daily
activities [86].
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Stem Cell Transplant

Stem cell transplants are fraught with immediate
and long-term sexual side effects. In adolescents
and adults of all ages, late effects include
gonadal dysfunction, infertility, alterations in
body image, and chronic fatigue. Premature
menopause, difficulty achieving orgasm, vaginal
atrophy, decreased vaginal lubrication, and
painful intercourse are common among women,
while men frequently experience difficulty with
erection and ejaculation and may experience
gynecomastia [§7-91]. Primary gonadal failure
is common, with less than 10% of transplant
patients recovering gonadal function. Older age
and use of concomitant radiation therapy and/or
more than one chemotherapeutic agent increase
the likelihood that gonadal function will not
recover [87, 88, 92, 93]. Immediate effects are
particularly noticeable for those experiencing
lengthy hospitalizations, as social isolation is
common due to limited visitation policies and the
rigors of treatment. Intimacy and sexuality can
be impacted due to limited privacy and physical
contact [87-89, 94]. Additionally, whether at
home or hospitalized, concerns about infection
and side effects such as fatigue, nausea and
vomiting, and pain will further impact sexual
function and increase both social isolation and
alterations in peer interactions. While difficult
for all ages, young adults receiving a stem cell
transplant may be particularly impacted by
hospitalizations and the side effects of transplant
since family and friend visits may be curtailed.
Side effects may alter self-esteem, body image,
and the willingness or ability to socialize with
peers, and others may be altered due to feeling ill
or having concerns about not fitting in or looking
right in the social situation.

Approach to Managing Sexuality
and Sexual Health During Treatment

The majority of publications dealing with sex-
val health and sexuality in young adults look
at an upper age limit ranging from 29 to 39
with some reports of “young women” being any
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who are less than 50 years of age. In addition,
few publications discuss specific issues related
to sexual health during treatment, focusing more
on long-term effects. This makes understand-
ing the issues of sexual health and sexual and
reproductive dysfunction in young adults more
difficult and may affect the development of effec-
tive, age and maturation-appropriate strategies
since developmental tasks and levels of achieve-
ment and maturation vary broadly within this
age range. Some information and management
strategies about sexual health will be appro-
priate regardless of age, while other common
approaches will need to be altered to fit the
age, gender maturation, and developmental task
attainment levels of the individual young adult.

Communicating About Sexual Health

Talking with any patient about sexual health
can be fraught with numerous concerns by
patients and healthcare providers alike. This
is even truer when discussing sexual issues
with young adults. Recent publications have
identified that patients of all ages want to
know about the impact of cancer treatment on
their sexuality, with future fertility of partic-
ular concern [10, 19, 94-97]. Unfortunately,
providers are often reluctant to raise the topic
of sexual concerns due to inadequate educa-
tion on talking about sexuality, fearing per-
sonal or patient embarrassment or overstep-
ping professional boundaries, “opening a can of
worms” [98], lack of knowledge about appropri-
ate resources for problems identified, or because
other cancer care issues take precedence dur-
ing brief patient encounters [9, 10, 96, 99-101].
Additionally, with young adults, issues of auton-
omy and independence are paramount, but may
be coupled with the need for parental consent
and patient assent for various discussions and
disclosures to take place [102].

Many patients are often unwilling to broach
sexual topics also fearing embarrassment or that
their feelings must be unimportant or taboo
since providers did not mention them [10, 19,
103-105]. However, Kotronoulas and colleagues
found that patients feel that sexual health is a

L.U. Krebs

priority and were willing to discuss sexual issues
when given the opportunity, even though many
would prefer that healthcare providers take the
lead in the initial discussion [96, 97]. Of note,
Hordern and Street noted that there is a mismatch
between what patients and providers expect in
terms of discussions about sexual health with
many unmet patient needs experienced [94].
While writing primarily about adult cancer
survivors, Wilmoth identified four processes that
are key to addressing sexual issues with patients:
learning effective communication skills, enhanc-
ing one’s personal knowledge of sexuality and
intimacy issues, increasing one’s comfort level
with talking about sexuality, and helping patients
find and access needed resources related to alter-
ations in sexuality [106]. For young adults, a
fifth process should be added: understanding the
developmental tasks, strategies, and accomplish-
ments of the individual and providing discus-
sions, education, and information that are age and
maturation-level appropriate. Numerous authors
have included the need to understand one’s own
personal sexual attitudes and beliefs to help iden-
tify any barriers and to facilitate discussions
about sexuality, and particularly sensitive sex-
ual activities or topics, with patients [6, 9, 10,
101]. Because cancer also impacts the family
and possibly even the community, a renegotiation
of roles and responsibilities and an understand-
ing of the need for care while trying to gain or
regain independence is essential [107]. In addi-
tion, when discussing sexual health with young
adults, knowledge of developmental stages and
maturation levels are needed to facilitate timely
and open discussions and provide appropriate
management strategies and guidance [6, 107].
When discussing sexual issues with patients, a
matter-of-fact, yet sensitive approach is essential.
Making discussions a routine part of assessment
and follow-up allows providers and patients to
feel more at ease in the discussion. Approaches
that appear to be most successful with all ages
include taking cues from the patient as to the tim-
ing and nature of the content of discussion; pro-
viding non-judgmental, factual information that
moves from less to more sensitive issues over
time; and avoiding use of both medical jargon
and common colloquialisms. Discussion should
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be neutral to sexual orientation and gender, avoid
cultural stereotyping, and move from one topic to
another with a normal flow. Clarifying questions
or statements should be used and non-verbal as
well as verbal communication assessed through
all discussions [10, 104, 105]. Additionally, as
appropriate and desired by the patient, discus-
sions should include family members and/or sig-
nificant others and give the patient permission to
be sexually active in whatever ways are congru-
ent with the patient’s age, lifestyle, and sexual
preferences [10, 104, 105]. Goals of care need to
be individualized and age-appropriate, focusing
on building and/or supporting the young adult’s
sexual self-esteem and sexual self-schema, facil-
itating communication about sexuality and sex-
ual health issues, and providing appropriate
resources and referrals [10, 103—-105].

Young adulthood is a time of developing new
relationships, experimenting with personal iden-
tification, and exploring one’s sexual schema
[108]. Katz and others [9, 10, 108, 109] have
noted that AYAs with cancer experience alter-
ations in self-esteem and self-image, wide varia-
tions in level and characteristics of sexual activity
and maturation, changes in relationships with
their peers, and delayed or diminished psychoso-
cial development. These changes can affect both
the content and direction of discussions of sexual-
ity and sexual health. However, based on current
parameters for sexual activity and knowledge
of youth, adolescents, and adults, all patients
should be assumed to have at least some level
of information and experience with sexuality
and sexual health. Sexual activity is common in
adolescents and sexual knowledge and informa-
tion about potential risks and safety precautions
may or may not be factual. Sexual health dis-
cussions with young adults should be held in
private settings and include only those individuals
desired and welcomed by the patient. Discussions
should incorporate assessing sexual attitudes and
knowledge, as well as asking about current rela-
tionships and sexual practices. While gaining
an understanding of the young adult’s previous
and desired sexual experiences, level of activity,
and knowledge, any myths and misinformation
should be corrected. Questions and issues that
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are likely to be raised during discussions include
not only factual information about sexual func-
tion/dysfunction and fertility/infertility, but also
concerns about body image, peer and parental
relationships, when to disclose the diagnosis and
treatment to actual or potential romantic partners
(and others), and how to deal with the emotions
surrounding the diagnosis, treatment, and poten-
tial or actual alterations in sexual function and
reproduction.

As noted by Zebrack, young adults want
information not only about disease, treatment,
and side effects but also about ways to be as
healthy as possible through exercise and diet,
how to access mental health services and com-
plementary/integrative health resources, manag-
ing financial issues, finding information via rep-
utable sources from the internet, and information
about sexuality, intimacy, fertility, and childbear-
ing [110]. Camps, retreats, and social programs
designed specifically for the young adult also
were desired, specifically programs that could
address the unique needs of this population
[110, 111].

Sexual Assessment

Eisner and colleagues [1] state that: “it is not
enough to cure the disease at the expense of
an individual’s physical, social, family, emo-
tional, or cognitive wellbeing [1].” (p. 275).
This requires that sexual health issues be valued,
assessed, and managed by healthcare providers.
Alterations in sexual health are common dur-
ing cancer treatment. They frequently are due
to a combination of factors including the cancer
disease process, treatment-related side effects,
psychosocial issues and/or management of co-
morbidities such as diabetes. While cancer and
treatment may alter sexual function as well as
body image, sexual self-esteem, and fertility, it
cannot alter the fact that each person is a sex-
ual being and that sexuality is a component of all
aspects of our lives [10, 53, 103—-105]. Potential
side effects that will impact sexual health should
be discussed prior to the onset of treatment and
problems and concerns reassessed throughout
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treatment and during long-term follow-up vis-
its [10, 103-105, 112]. Assessments and inter-
ventions should be individually tailored to the
specific age, gender, developmental level, sexual
orientation, and disease type, stage, and treat-
ment plan as well as the identified concerns and
issues raised by the patient (and parent or partner
as appropriate) [10, 103-105]. Whenever pos-
sible, a comprehensive assessment model that
addresses the full continuum of sexual health
should be used and assessment discussions and
intervention strategies should address both com-
mon sexual concerns such as fertility, reproduc-
tion, and the ability to have intercourse as well as
issues of body image, intimacy, and relationships.
Additionally, direct and open-ended questions
may need to be used to assess contraceptive use,
risky sexual practices, or the use drugs, alco-
hol, or other substances or devices. Following
the assessment, an intervention plan should be
developed and recorded.

Crucial to a comprehensive plan is being
aware of community resources, how to access
them, and when to refer. Areas of referral for
young adults include sperm banking and other
fertility-preserving options, and reconstructive
surgery and prostheses. Of importance, while not
minimizing sexual concerns, providers need to be
wary of the possibility of creating concerns when
they do not exist, and instead should focus on
anticipating, recognizing, advocating, and inter-
vening for those that do have concerns [23, 104,
105]. Geisler et al. used oncology nurse inter-
veners and an interactive computer program to
evaluate quality of life in prostate cancer patients
[113]. Although not tested with young adults, the
use of social media and interactive technology
may provide an important avenue for assessing
sexual health and other disease and treatment-
related side effects in this population and should
be investigated further.

Sexual Assessment Models
Multiple models for sexual assessment exist,

but few were developed specifically for can-
cer patients and none were designed or tested
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specifically with AYAs. These models can best
be divided into three categories: the pure assess-
ment models, the pure intervention models, and
those that combine both assessment and interven-
tion. The most frequently recognized model is
the PLISSIT model described by Annon in 1974
[114]. It is primarily considered an intervention
model although in more recent publications it has
been used for both assessment and intervention
[103, 104, 106, 115]. In this model, permission
(P) is given to the patient to talk about sexual
issues and be sexually active, limited informa-
tion (LI) is provided about potential sexual side
effects and alterations in sexual health, specific
suggestions (SS) are given to manage identified
problems or concerns, and as needed, referral for
intensive therapy (IT) by a trained counselor is
given when issues are beyond the expertise of the
healthcare provider [114]. While this model may
be familiar to healthcare providers, it is probably
not the best model to use when assessing young
adults for alterations in sexual health as it does
not take into consideration developmental tasks
and maturation levels and thus may not be as
comprehensive as is needed for this population.

Mick and colleagues created the BETTER
model to meet the sexual assessment needs of
those with cancer [116]. Components of the
model include bringing (B) up the topic of sex-
uality and sexual health, explaining (E) your
reasons for introducing the topic and offering to
help by telling (T) the patient about appropriate
strategies and resources to prevent or ameliorate
sexual problems, timing (T) discussions to meet
the needs of the patient, providing education (E)
about potential problems with sexual health, and
recording (R) assessment and interventions in the
patient’s medical record so that others may pro-
vide appropriate follow-up. While not evaluated
in young adults, it may be more appropriate than
PLISSIT for this population.

Hordern notes that most definitions of sex-
uality and models for assessing sexual health
omit important concepts such as intimacy, rela-
tionships, body image, and other aspects of
sexuality separate from sexual function and fer-
tility [4]. She feels that models should encom-
pass the entire sexual continuum if assessments
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and interventions are to promote quality sex-
ual health. This is imperative for young adults
who may have many myths and misconceptions
about sexual health and are struggling not only
with understanding their own sexuality, but also
attempting to transition to mature, independent
selves.

New models need to be developed that address
the specific needs of young adults as they tran-
sition from childhood to mature adults. Models
should focus on identifying completion of devel-
opmental tasks and asking questions, holding dis-
cussions, and providing strategies that meet the
needs of this population. Creating an assessment
and intervention model incorporating the dimen-
sions of Cleary and colleagues’ neo-theoretical
framework may be of benefit in the future for this
population, but further research is needed [15].

Barriers and Strategies to Maintaining
Sexual Health

Managing sexual health concerns in young
adults requires a knowledge of normal gonadal
function, potential and actual sexual side effects
of the specific cancer diagnosis and treatment,
methods to communicate about sexual health,
and strategies to assess and prevent, minimize,
or treat sexual side effects that occur. Multiple
physical and psychological factors can influence
sexual health (see Table 5.1), from experiencing
infertility and premature menopause to dealing
with treatment, side effects, and alterations in
sexual function. Psychoemotional effects include
dealing with body image changes, grappling
with loneliness and social isolation, feeling
vulnerable, concerns over rejection/the stigma of
having cancer or fears of losing independence,
and being a burden on one’s family and friends
[3, 5, 6, 16, 102, 104, 107, 117-119]. Multiple
strategies can support sexual health in young
adults. Table 5.2 identifies some possible strate-
gies to enhance sexual health [2, 6, 108, 110, 113,
117, 118, 120-123]. Among them are strategies
that directly impact alterations (wigs, prostheses,
and evaluations by conception specialists),
manage relationship issues (learning com-
munication strategies and coping techniques),

Table 5.1

Physiologic factors
Infertility

Premature menopause

Dyspareunia
Decreased sexual
satisfaction

Difficulty with arousal

Inadequate lubrication
Ejaculation difficulties
Fatigue

Neuropathies

Cognitive dysfunction
Alopecia

Weight loss/gain

Surgical scars/amputations

Medical
devices/ports/lines/pumps
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Common physiologic and psychoemotional
factors impact sexual health

Psychoemotional factors
Body image changes
Fears of rejection
(disclosing diagnosis,
treatment)

Social isolation/loneliness

Stigma of having cancer

Anxiety/depression/distress
Alterations in what is
considered “normal”/loss
Mastery/lack of mastery of
developmental tasks
Heightened sense of
vulnerability/insecurity
Feeling misunderstood/not
supported

Gaining/losing
autonomy/independence
Inadequate personal coping
resources/reserve
Contrasting patient and
parental perspectives
Feelings of being a burden
to family/peers

Decreased self-esteem,
sexual self-concept

Refs: [3, 5, 6, 16, 97, 104, 108, 120-122]

Table 5.2 Strategies to enhance sexual health

Provide accurate information/allow informed choice

Make sexual assessment a component of routine initial

and follow-up visits

Intervention/counseling sessions on possible sexual
impact, potential means of prevention/treatment of

sexual side effects

Identity, evaluate, and provide resources (resource list)

Camps/retreats/special programs specific to needs of

young adults
Keep a journal/diary

Teach communication skills (listening, talking,

clarifying)

Coping skills investigating flexible coping, alternative
ways to view sexuality, sexual reframing

Education for use of alternative positions and devices

Relaxation/visual imagery
Art/music therapy

Discussions/education on methods to foster intimacy



72

Table 5.2 (continued)

Use interdisciplinary teams with appropriate expertise
Include discussion of safe sex, STDs, contraception
(prevent rather than treat)

Encourage use of technology to evaluate symptoms/elicit
concerns (interactive computer programs); maintain peer
relationships (social media)

Facilitate role play/rehearse to “act out” social situations
(i.e., “telling the diagnosis”)

Treat in settings that support young adults/plan for
transitions

Manage issues such as finances, insurance, childcare,
transportation

Refs: [2, 6,12, 109, 110, 112, 115, 120, 121]

provide information (educating about actual
or potential side effects) or those that ease the
burden of cancer (financial, spiritual, and social
support).

Conclusion

Katz and others [109, 117] have noted that
young adults have particular difficulties in sex-
ual health and are faced with challenges that
do not occur for older or younger cancer sur-
vivors. They may be in the midst of establish-
ing relationships, beginning new lives, think-
ing about having children or raising young
children, facing interruptions to education or
work, and are often struggling with issues
of independence and leaving home. A cancer
diagnosis and treatment may force the newly
independent AYA back into a dependent situ-
ation, remove him/her from peer groups, and
alter hopes and plans for the future. Care may
be provided in unfamiliar surroundings far
from home and community and in a settings
where the young adult is too young or too old,
causing or adding to social isolation.

Not only are relationships with peers and
family forever changed, but the young adult is
also changed, viewing life from a position of
vulnerability but also possibly from a position
of strength.

In some instances, dealing with cancer may
be life-affirming, while at other times the
young adult may view the world and those
in it as unfriendly and uncaring or see life as
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hopeless and filled with despair. Side effects
of treatment such as alopecia, nausea, diar-
rhea, and fatigues along with surgical scars,
amputations, pumps, lines, and tubes create
barriers that may be hard to overcome with-
out significant support, resources, and assis-
tance. Activities previously enjoyed may be
no longer possible either because of phys-
ical and treatment-related issues or because
parents or family are concerned about harm
or injury. Anticipatory guidance by providers
who understand the life transitions and fears
and anxieties of the young adult undergo-
ing cancer treatment are essential. Assisting
the young adult in planning for a future that
includes intimate relationships, sexual activ-
ity, and optimal options for childbearing is
essential. Focusing on supporting sexual self-
concept, sexual relationships, and quality sex-
ual functioning can allow the provider to
meet the sexual health needs of the young
adult while also facilitating growth, matura-
tion, and attainment of crucial developmental
tasks [117, 118]. Odo and Potter note that
“cancer is a crash course in dealing with
health crises [3].” Facilitating sexual health in
young adults is one strategy for diminishing
the impact of that crisis.

Provider Recommendations

1. Cancer treatments can impact sexual function-
ing both physically and emotionally.

2. The cancer diagnosis itself can impact sexual
desire.

3. Oncology healthcare providers may not have
received training in sexual health and may be
uncomfortable having these discussions with
patients.

4. Patients report they do want to talk about sex-
uality and sexual health issues but are embar-
rassed or uncertain about how to initiate the
conversation.

5. Assessment models, such as BETTER, may
assist healthcare providers to assess and attend
to their patients’ sexual health needs.
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The Unique Reproductive Concerns
of Young Women with Breast
Cancer

Kathryn J. Ruddy, MD, MPH and Ann H.
Partridge, MD, MPH

1 am a 35 year old woman whose boyfriend found a mass in my breast two months ago. A biopsy
showed it was breast cancer, and I was ultimately recommended to undergo chemotherapy and
tamoxifen in addition to surgery. I told them I would very much like to be able to have children
in the future, so my oncologist said I should consider embryo cryopreservation, as my likelihood
of being able to conceive naturally after chemotherapy and at age 40, when the tamoxifen was
finished, would not be high. However, she acknowledged that no one is sure whether ovarian stim-
ulation prior to treatment, especially when my cancer was hormone sensitive, is safe. I met with
a reproductive endocrinologist later that week, and we went over the pros and cons of fertility
preservation options. My boyfriend I discussed it and we decided to move forward with embryo
cryopreservation. Because my period had recently finished, I started ovarian stimulation quickly
and had eggs harvested, fertilized with my boyfriend’s sperm, and frozen less than two weeks later.
1 started chemotherapy the next day. While I realize there is uncertainty about the safety of preg-
nancy after breast cancer, knowing that I have taken steps to preserve my fertility is very reassuring

to me as I begin my treatment.
Diana, Breast Cancer Survivor

Introduction

Approximately 1 in every 250 women is diag-
nosed with breast cancer before the age of 40
in the United States, and many have not yet
completed their desired childbearing at the time
of diagnosis. As more women delay childbear-
ing, fertility concerns appear to be increasingly
common in young women with breast can-
cer. Although reproductive health is a crucial
issue for all young adults with cancer, young
women with breast cancer face unique chal-
lenges. While chemotherapies for breast cancer
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and Young Adults, Advances in Experimental Medicine and Biology 732,

are not particularly more gonadotoxic than ther-
apies for many other cancers, the theoretic con-
cern that a future pregnancy could increase the
risk of breast cancer recurrence is of particu-
lar concern in patients with endocrine-responsive
malignancies (e.g., breast cancer). Furthermore,
the hormonal therapy (e.g., tamoxifen) standardly
prescribed for five years to women with hormone-
receptor positive breast cancers precludes con-
ception during that time, and allows more natural
ovarian aging than would a shorter course of anti-
neoplastic treatment. While menstrual cycling
does not imply fertility and amenorrhea does not
necessarily indicate that any woman is unable
to become pregnant, this is particularly true in
women on tamoxifen, a drug that can both cause
vaginal bleeding and interrupt menstrual cycling.
In addition, recent data suggest that BRCA1
genetic mutations, which predispose to breast
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Fig. 6.1 Algorithm for Considering Fertility Issues in Women with Newly Diagnosed Breast Cancer (adapted from

Lee et al. [66])

cancer, may also be associated with ovarian dys-
function even apart from breast cancer treatment
[1]. Long-term ovarian function is a critical con-
cern for many young breast cancer survivors
who are considering the timing and feasibility
of childbearing after breast cancer, and for those
women who are at risk for infertility, fertility
preservation strategies may be considered. Please
see Fig. 6.1 for an algorithm for considering
fertility issues in women with newly diagnosed
breast cancer.

Fertility Concerns

Research suggests that fertility concerns are a
major issue for many breast cancer patients both
early after diagnosis and later in the survivorship
period [2, 3]. In a web-based survey of young
breast cancer survivors, the majority, 57%, identi-
fied fertility as a major concern at the time of their
diagnosis [4]. In a small study comparing breast
cancer survivors with regular menses after adju-
vant chemotherapy (at least one year after diag-
nosis) to age-matched, gravidity-matched con-
trols, 80% of survivors but only 25% of controls
expressed some concern regarding fertility (p =
0.001) [5]. Ongoing research is investigating how
closely fertility concerns at the time of diagnosis
are associated with later interest in fertility. A
qualitative study of 23 women with early stage

breast cancer who became pregnant after treat-
ment found that pregnancy subsequent to breast
cancer is a powerful stimulus for young women
to “get well” again [6], but little is known about
the psychological impact of surviving cancer and
then experiencing infertility. The stress of poten-
tial infertility or the experience of infertility may
compound the psychological distress of coping
with a cancer diagnosis.

Despite the importance of early counseling
about fertility issues, according to a survey of 228
women under age 40 when diagnosed with breast
cancer, only 71% discussed fertility issues with a
health professional as part of oncologic care [7].
This study did not find any relationship between
desire for fertility-related information and age,
prognosis, or psychological distress. Similarly, a
survey of 657 premenopausal women with breast
cancer found that only 51% reported that fertil-
ity issues had been adequately addressed by their
providers [4]. In a slightly older population (less
than or equal to 50) of 166 premenopausal breast
cancer patients, only 34% recalled a discussion
with a physician about fertility, though 68%
recalled a discussion about menopause [8]. A
recent systematic review of the literature reported
that young women with breast cancer prefer to
obtain fertility-related information through con-
sultation with a specialist or a decision aid early
in the treatment plan [9]. Such decision aids are
under development and may inform treatment
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and fertility preservation choices in young breast
cancer patients [10].

Fertility Preservation Techniques
for Breast Cancer Patients

Young breast cancer patients who are interested
in fertility preservation must make important
decisions about whether they wish to actively
pursue reproductive technologies before treat-
ment. Embryo cryopreservation, in which oocytes
and retrieved, fertilized, and stored as frozen
embryos, is the most well-tested method for
improving the likelihood of future conception
[11]. As in women without cancer, this procedure
is most successful when follicular development
and oocyte maturation is stimulated hormon-
ally. In vitro maturation has made this technique
even more effective than it was previously [12].
However, there are theoretical concerns that the
supraphysiologic estradiol levels that occur dur-
ing conventional ovarian stimulation regimens
could stimulate the growth of hormone-receptor
positive breast cancers. Therefore, novel stim-
ulation regimens using aromatase inhibitors or
tamoxifen have been developed to attempt to
minimize the resulting hormonal peak. Oktay
and colleagues demonstrated that more embryos
were produced using follicle stimulating hor-
mone (FSH) in combination with tamoxifen (3.8
4+ 0.8) or letrozole (5.3 £ 0.8) than using
tamoxifen alone (1.3 £ 0.2) for ovarian stimu-
lation [13]. Estradiol rates were highest in the
group who received tamoxifen in combination
with FSH. In this small study, embryo cryop-
reservation did appear safe, with a breast cancer
recurrence rate in the 29 women who underwent
embryo cryopreservation that was shown to be
similar to that in 31 patients who decided not to
undergo the procedure [13]. In a larger sample,
Azim et al. [14] found no increase in recurrence
or death in 79 breast cancer patients who chose
to have embryos stored before treatment using
letrozole to stimulate the ovaries compared with
136 patients who were evaluated for but declined
the procedure [14]. However, this was a small
study with limited follow-up, and meaningful

clinical differences in outcome may not have
been detected. Further, the control groups in both
of these studies may be biased, as women who are
at higher baseline risk may be less likely to want
to delay therapy in order to freeze eggs. Thus, the
safety of ovarian stimulation and embryo cryop-
reservation remains controversial in breast cancer
patients. Yet, women who strongly value future
childbearing sometimes decide that the poten-
tial benefits outweigh the risks. Unstimulated egg
retrieval is also an option for women who wish
to avoid hormonal fluctuations though embryo
yield is generally lower than with stimulation.
In a recent study of 38 patients who underwent
unstimulated egg retrieval, the 18 who stored
oocytes had a median of 7 frozen, while the 20
who stored embryos had a median of 4 frozen
[15].

Experimental methods such as oocyte cry-
opreservation and ovarian tissue cryopreserva-
tion may be considered for women who do not
have a willing male partner and do not wish to
use donor sperm to create embryos. Although
success rates are lower with oocyte cryopreser-
vation than with embryo cryopreservation (due
primarily to intracellular ice formation), tech-
niques have improved recently [16]. Per thawed
oocyte, there is currently a 5—-6% live birth rate,
resulting in more than 500 births to date [17].
Ovarian tissue storage is a promising experi-
mental option for young women with cancer
as it does not require ovarian stimulation or a
sperm donor at the time of diagnosis. Recently,
a case report described healthy twins born to
a breast cancer survivor after ovarian cortex
extraction, ovarian tissue cryopreservation, ovar-
ian tissue thawing and transplantation, controlled
ovarian stimulation (COS), oocyte retrieval, vit-
rification and in vitro fertilization (IVF), and
embryo culture and replacement [18]. This fertil-
ity preservation strategy has resulted in few live
births to date and there are theoretic concerns
that the re-implanted ovarian tissue could har-
bor cancer cells that might increase the chance
of recurrence. Thus, further research to opti-
mize the safety and efficacy of this technique is
necessary.
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Because stimulation of ovulation is only suc-
cessful during certain parts of the menstrual
cycle, it is essential that cancer patients who are
interested in learning about and possibly pursuing
embryo or oocyte cryopreservation be referred
to a reproductive specialist as soon as possi-
ble to minimize treatment delays [19]. Unlike
patients with other cancers that require imme-
diate treatment and therefore leave little time
for assisted reproduction (e.g., acute leukemias),
many women with breast cancer and their physi-
cians are comfortable with a two to six week
delay in starting systemic oncologic treatment in
order to undergo a cycle of ovarian stimulation
and egg harvesting. Furthermore, because most
breast cancer patients wait at least several weeks
for surgical scheduling and then for healing from
surgery before systemic treatment begins, stimu-
lation and egg retrieval can usually be performed
within this timeframe and without added delays
[20].

Administration of a gonadotropin-releasing
hormone agonist (GNRH-a) during chemother-
apy (to stop ovarian cycling and hypothetically
to reduce susceptibility of ovarian follicles to
damage by chemotherapy) is a widely available
option for potential fertility preservation, though
studies have yielded mixed results to date [21,
22]. Several small non-randomized studies have
demonstrated low rates of long-term amenorrhea
if GNRH-a is given before and during chemother-
apy for breast and other cancers [23-26], but the
results of other studies are less promising [21,
27]. Results of larger ongoing studies (such as
ZORO and SWOG 0230/POEMS) are awaited to
clarify whether this technique actually improves
fertility and prevents premature menopause in
young survivors after chemotherapy [28, 29].

Predicting Fertility After Breast Cancer
Therapy

At this time, it is difficult to predict whether any
individual will be able to conceive after her breast
cancer therapy is finished. It is also challeng-
ing to study subsequent fertility in breast cancer
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survivors, as only a minority of premenopausal
women appear to attempt pregnancy after breast
cancer, and menstrual cycling after treatment is
an imperfect surrogate for fertility. Some women
who experience amenorrhea for months or years
after treatment eventually do become pregnant,
and others find that they are unable to con-
ceive despite no amenorrhea. Most, but not all,
women who are amenorrheic one year after diag-
nosis remain post-menopausal. However, even
women who are menstruating regularly after
chemotherapy are likely to enter menopause ear-
lier than they would have otherwise. Modeling
data from older adjuvant chemotherapy trials of
premenopausal women, Partridge et al. found that
even when young women remain premenopausal
after treatment, they are still likely to go through
menopause prematurely. For example, a woman
diagnosed at 25 years old and menstruating
2 years after cyclophosphamide-methotrexate-
fluorouracil (CMF) chemotherapy had a 16% risk
of menopause 5 years later (at only age 30),
and a 75% risk 10 years later (at only age 35)
[30]. Despite the imperfect link between men-
strual cycling after chemotherapy and potential
for future childbearing, amenorrhea is commonly
used as a surrogate for fertility in studies of
ovarian reserve and fertility.

A number of studies have focused on clarify-
ing what patient or treatment factors predispose
to chemotherapy-related amenorrhea. Increasing
age is clearly associated with increased likeli-
hood of amenorrhea in survivors of breast cancer,
as in survivors of a variety of other cancers.
Consistently, studies find that cancer patients who
experience amenorrhea are older on average than
those who do not [31-34]. Certain chemother-
apy regimens are also known to be more likely
to cause amenorrhea than others (see section
titled The Impact of Specific Chemotherapies on
Fertility). However, even amongst women who
are all of the same age and receiving the same
treatments, there is substantial heterogeneity in
whether or not amenorrhea occurs and how long
it lasts. This likely reflects individual variabil-
ity in ovarian reserve or drug metabolism and
toxicity.
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Research is clearly necessary to improve our
understanding of ovarian reserve in breast cancer
patients in order to help women who are inter-
ested in having future biological children make
more informed choices about their treatments
and the timing of their childbearing. Those who
are trying to decide whether to undergo embryo
or oocyte cryopreservation prior to treatment
would benefit greatly from a biomarker that
could be sent at the time of a breast cancer
diagnosis to clarify risk of future infertility
or at least, chemotherapy-related amenorrhea
[35]. Furthermore, whether or not she receives
chemotherapy, a young breast cancer patient may
wish to better understand her risk of long-term
amenorrhea because this may influence her
hormonal therapy choices—some women who
desire biologic children may even choose to
stop hormonal therapy early in order to attempt
pregnancy if they know they are fertile yet have
a limited timeframe in which they will remain
so [19].

The Impact of Specific
Chemotherapies on Fertility

It is well-established that certain chemotherapy
drugs are more ovarian toxic than others, but that
most regimens used for breast cancer do cause
temporary if not permanent amenorrhea in a
substantial proportion of premenopausal women.
Rates of amenorrhea at one year after treatment
have ranged from 16 to 90% in different studies,
and vary depending on treatments utilized and
age groups of women studied [19]. Alkylating
agents such as cyclophosphamide are well-
known to impair or destroy ovarian function,
with higher cumulative doses associated with
greater risk of chemotherapy-related amenorrhea
[36-38]. The frequent use of anthracyclines in
modern regimens may compound the risk of
ovarian toxicity [34]. There are conflicting data
regarding whether and how much gonadotoxicity
is increased by the addition of a taxane to a given
regimen. A retrospective evaluation by Fornier
et al. of the addition of a taxane (docetaxel or

paclitaxel) to doxorubicin-cyclophosphamide
(AC) did not reveal higher amenorrhea rates
than historical controls [31]. Abusief et al.
similarly reported no difference in amenorrhea
rates between AC and AC followed by paclitaxel
when confounding variables were controlled
[39]. Recently, Sukumvanich et al. reported
that patients who received cyclophosphaminde-
methotrexate-5-fluorouracil (CMF) were less
likely to experience six months of amenorrhea
after chemotherapy than were those who received
AC or AC-T, but no significant difference was
found between AC and AC-T patients [40].
However, another retrospective analysis by Tham
et al. did show that three months of a taxane
after AC increased the odds of six months of
amenorrhea 1.9-fold (95% CI 1.0-3.5, p =0.05)
[41], and Han et al. also found that taxane use
was a significant predictor for amenorrhea in
multivariate analysis of a phase III study of
docetaxel-capecitabine (TX) versus AC neoad-
juvantly with either AC or fluorouracil with
AC (FAC) given adjuvantly. Likewise, Najafi
et al. reported that chemotherapy-related amen-
orrhea was more common in premenopausal
women who received taxane in addition to
anthracycline than in women who received no
taxane (only an anthracycline-based regimen or
cyclophosphamide-methotrexate-5-fluorouracil)

[42]. Furthermore, a prospective study by
Anderson et al. found that regimens that con-
tained taxanes impacted hormonal profiles
more than those that did not in a small study
of women with early stage breast cancer [43].
A recent evaluation of chemotherapy-induced
amenorrhea in China found rates of 45% in 78
patients treated with fluorouracil, epirubicin, and
cyclophosphamide (FEC), 30% in 66 patients
treated with docetaxel and epirubicin (TE), and
23% in 26 patients treated with Navelbine and
epirubicin (NE). Only the difference between the
amenorrhea rate on FEC and the rate on NE was
statistically significant [44]. The gonadotoxic
effects of newer drugs and more modern combi-
nations are less well-studied. Please see Table 6.1
for available data on risk of amenorrhea with
adjuvant breast cancer chemotherapy regimens.
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Table 6.1 Available data on risk of amenorrhea with adjuvant breast cancer regimens

Regimen Results from studies Age <40 Age > 40 References

including all ages
Percent with CRA (duration varies by study)

None <5 20-25 Goldhirsch et al. [37]

Tamoxifen 14 16 74 Goodwin et al. [67], Abusief
et al. [39]

AC 53 7-44 28-81 Petrek et al. [38], Bines et al.
[36], Burstein and Winer
[68], Abusief et al. [39],
Sukumvanich et al. [40]

AC-T or 13-83 10-61 42-85 Petrek et al. [38], Tham et al.

AC-D [41], Martin et al. [69],
Fornier et al. [31], Han et al.
[70], Reh et al. [71], Abusief
et al. [39], Sukumvanich
et al. [40], Swain et al. [72]

AC-TH 14 67 Abusief et al. [39]

CMF 43-82 4-40 36-81 Goldhirsch et al. [37], Bines
et al. [36], Levine et al. [73],
Petrek et al. [38], Goodwin
et al. [67], Parulekar et al.
[34], Sukumvanich et al.
[40], Najafi et al. [42]

CEF or 45-93 39-62 75-100 Levine et al. [73], Venturini

FEC or et al. [74], Goodwin et al.

ddFEC or [67], Parulekar et al. [34],

FAC Han et al. [70], Zhou et al.
[44], Berliere et al. [75],
Martin et al. [69]

TX/AC 67-90 Han et al. [70]

AC doxorubicin and cyclophosphamide, CMF cyclophosphamide, methotrexate, 5-fluorouracil, CAF cyclophos-
phamide, doxorubicin, 5-fluorouracil, CEF cyclophosphamide, epirubicin, 5-fluorouracil, FAC 5-fluorouracil, doxoru-
bicin, and cyclophosphamide, AC-T AC and paclitaxel, AC-D AC and docetaxel, AC-TH AC followed by paclitaxel and
a year of trastuzumab, 7X/AC docetaxel and capecitabine (TX) as neoadjuvant therapy and then adjuvant AC or AC as
neoadjuvant therapy followed by adjuvant TX, dd = dose dense

The Impact of Endocrine Therapy
on Fertility

Even women who only receive hormonal ther-
apy may experience infertility related to breast
cancer treatment because there is natural wan-
ing of ovarian function over time, and because
childbearing is contraindicated during hormonal
therapy due to risk of teratogenicity. With fertility
declining over time, the delay that breast cancer
endocrine therapies require is of significant con-
cern to many women. Standard endocrine therapy
for premenopausal women entails five years of
tamoxifen, during which time natural ovarian

aging can be substantial, though there is no direct
damage to the ovaries from tamoxifen or ovarian
suppression. A woman who begins tamoxifen at
35 years old is going to be less fertile (and pos-
sibly infertile) when she completes her treatment
course at age 40. Therefore, some women who
are very interested in pursuing pregnancy decide
to stop their hormonal therapy early. The tim-
ing of this decision is complex, as there is no
known accurate indicator of remaining ovarian
reserve during tamoxifen therapy. Specifically,
menstrual irregularity is not necessarily indica-
tive of waning ovarian function during tamoxifen
therapy because the hormonal alterations that are
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induced by tamoxifen can interfere with regular
menses. For example, for a 38-year-old woman
who is trying to choose between obtaining opti-
mal tamoxifen benefit by completing 5 years of
therapy and stopping tamoxifen at 38 to attempt
conception, the data to guide this decision are
limited, and the underlying risk of her breast can-
cer, amount of therapy already received, as well
as personal values must be considered.

Measuring Fertility: Ovarian Reserve

Efforts to find biomarkers of ovarian reserve
in breast cancer patients have focused on the
same hormones that are informative in patients
with infertility in the general population. Levels
of several hormones that are produced or reg-
ulated by the ovaries have shown promise, but
those that must be measured at a certain time
in the menstrual cycle (e.g., estradiol, FSH,
and inhibin B) are less useful in this setting
because decisions about fertility preservation for
young women with newly diagnosed breast can-
cer must be made promptly and because of men-
strual irregularity that often occurs in survivors
on tamoxifen. Anti-mullerian hormone (AMH),
expressed by the granulosa cells of the ovaries,
can be measured at any point in the menstrual
cycle, and therefore may be more practical for
this setting [45]. A study by Lutchman Singh
et al. showed that AMH levels were comparable
between 24 controls and 8 breast cancer patients
before chemotherapy, but after chemotherapy, 22
breast cancer patients had lower AMH levels
on average [46]. Likewise, Su et al. found that
127 breast cancer survivors had lower AMH lev-
els 2 years post-chemotherapy than age-matched
controls [47]. Survivors who were amenorrheic
at that time had lower AMH levels than those
who were menstruating. Anderson et al. also
found that 23 breast cancer patients as old as
52 who became amenorrheic during chemother-
apy (N =23) had lower pre-chemotherapy AMH
levels than the 19 who continued to men-
struate (0.58 vs. 1.9 ng/mL, p=0.0007) [43].
Similarly, Anders et al. found that 16 women
under 52 who developed chemotherapy-related

amenorrhea (N=16) had lower AMH Ilev-
els before chemotherapy (0.16 ng/mL) than 5
women who resumed menses by one year after
chemotherapy (0.16 vs. 1.09 ng/mL, p=0.02)
[48]. A prospective comparison between 20
breast cancer survivors after chemotherapy
and 20 age- and gravidity-matched controls
found that antral follicle count, AMH, follicle-
stimulating hormone and inhibin B all indi-
cated better ovarian reserve in controls than
survivors [49]. However, a recent study of 26
premenopausal women under age 40 suggested
that in a younger population, AMH levels before
and after chemotherapy were not associated with
likelihood of chemotherapy-related amenorrhea
at 1 year follow-up (median was 0.98 ng/mL
at baseline and 0.06 ng/mL at 1 year in the
11 who had chemotherapy-related amenorrhea
at 1 year, comparable to the 0.97 ng/mL and
0.08 ng/mL levels at baseline and 1 year, respec-
tively, in the 15 who had resumed menses)
[50]. Thus, more research is needed to clarify
whether measuring AMH or other novel biomark-
ers before chemotherapy can inform our under-
standing of the likelihood of ovarian function
after chemotherapy.

Safety of Pregnancy After Breast
Cancer

Studies suggest that 5-15% of young women
with breast cancer will later become pregnant [4,
51, 52]. Like most other cancer therapies, breast
cancer treatments do not appear to increase the
risk of fetal malformations in offspring conceived
later [53], though some studies have shown that
pregnancies in women who have received cyto-
toxic chemotherapy for a variety of cancers are
more likely to result in low-birth-weight babies
and spontaneous abortions [54-56]. A case series
found that 22 out of the 23 pregnancies after
breast radiation resulted in normal deliveries of
healthy infants, and 1 woman delivered a low
birth-weight infant [57].

Reassuringly, available data do not support
theoretical concerns that recurrence of hormone-
receptor positive cancers will be stimulated by



84

elevated estrogen and progesterone levels dur-
ing pregnancy. Multiple mostly retrospective
epidemiologic studies consistently suggest that
women who give birth after treatment for breast
cancer have equal or better prognoses than those
who do not. For example, a study of risk of
death in the 2,548 women with a history of breast
cancer diagnosed in Finland between 1967-1989
under the age of 40 found that those who had
not subsequently delivered a baby were 4.8 times
(95% CI 2.2-10.3) as likely to have died in
the years following than were those who had
given birth to a live child [58]. A similar trend
was demonstrated in the Danish Breast Cancer
Cooperative Group study, in which 5,725 women
diagnosed under 45 with breast cancer were fol-
lowed for a total of 35,067 patient years of
follow-up. The 173 who became pregnant were
found to have a statistically non-significant trend
toward reduction in risk of death as compared
with those who did not become pregnant (RR
0.55, 95% CI 0.28-1.06) [59]. Likewise, in a
Swedish study of 2,119 women diagnosed under
age 50 with early stage breast cancer between
1971 and 1988, only 8% of the 50 who later
became pregnant developed a distant metastasis
over the median 7-year follow-up period (median
7 years), compared with 24% of the 2,069 who
never became pregnant after breast cancer [60].
The hazard ratio for distant disease recurrence
adjusted for node status and age was 0.42 (95%
CI0.16-1.12), with the trend favoring pregnancy,
but adjustment for tumor size and ER status was
not performed. In a recent study matching 107
members of a Northern California prepaid health-
care plan who became pregnant after a breast
cancer diagnosis by age, year and stage at diag-
nosis, and recurrence status at time when the
conception occurred with 344 breast cancer with-
out a subsequent pregnancy, the hazard ratio for
death was 1.0 (95% CI 0.6-1.9) [61]. Studying
breast cancer survivors who had been age 45 or
younger at the time of diagnosis in a single breast
center in the United Kingdom, Rippy and col-
leagues found comparable rates of death between
those who did and did not report a pregnancy
after breast cancer (6% vs. 10%, respectively),
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though sample size was inadequate for statistical
testing [62].

Conclusions from these studies are compli-
cated by the potential for a ‘“healthy mother
bias” (i.e., women who are less likely to expe-
rience recurrence may be more likely to pur-
sue pregnancy). Therefore, it remains unclear
whether pregnancy after breast cancer is safe for
all women. It is possible that there are subsets
of women who may actually benefit from preg-
nancy after breast cancer and other subsets whose
prognoses will be worsened or unchanged by
pregnancy-related physiologic alterations. Some
physicians recommend that a woman wait at
least two years after the cancer diagnosis before
attempting to conceive, but this is based primar-
ily on the risk of early recurrence during this time
period.

There 1is, however, evidence that resid-
ual ovarian function is associated with an
increased risk of recurrence of the cancer. In
the International Trial V, women who experi-
enced amenorrhea had a better 4-year disease
free survival than those who continued to men-
struate regularly (68 vs 61%, p=0.05) [37].
Similarly, Parulekar and colleagues found in
a large Canadian clinical trial of CMF versus
cyclophosphamide-epirubicin-fluorouracil (CEF)
that post-treatment amenorrhea correlated with
improved survival in hormone-receptor posi-
tive disease [34]. Likewise, Swain et al. found
that six months of amenorrhea was associated
with improved overall survival in a randomized
clinical trial of doxorubicin-cyclophosphamide-
docetaxel sequentially versus the same drugs con-
currently versus doxorubicin-docetaxel, regard-
less of treatment group and estrogen-receptor
status [63]. Thus, women who are dismayed
from a fertility standpoint when they do expe-
rience chemotherapy-related amenorrhea can at
least be reassured that amenorrhea may improve
their prognoses, though definitive data remain
outstanding, and it is unclear whether con-
founders include differential drug metabolism
between individuals [64]. The Suppression of
Ovarian Function Trial (SOFT), a large inter-
national study that randomizes premenopausal
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breast cancer patients to hormonal therapy with
or without ovarian suppressing medication to
determine whether five years of no ovarian
cycling indeed improves prognosis, should pro-
vide more definitive data regarding the potential
benefits and risks of allowing ovarian function or
not in young breast cancer survivors [65]. This
study is unique amongst those of comparable
size and scope in that it compares a tamoxifen-
alone treatment to tamoxifen with ovarian sup-
pression to an aromatase inhibitor with ovarian
suppression. This design will allow investigators
to tease out any benefit of the ovarian suppres-
sion separately from any benefit of the aromatase
inhibitor.

Future Directions for Research

Additional work is needed to clarify the mech-
anism of chemotherapy-related amenorrhea, and
thereby to inform future work to protect against
gonadotoxicity from a variety of drugs. Future
projects should prospectively evaluate the safety
and efficacy of fertility preservation options,
develop biomarkers that can be used before and
during treatment including hormonal therapy to
measure fertility and thus to guide decisions
about treatment and reproductive technologies for
young breast cancer survivors.

Provider Recommendations

1. Many young women with breast cancer are
concerned about fertility.

2. Standard chemotherapy regimens for breast
cancer are gonadotoxic, and hormonal regi-
mens allow natural ovarian aging over five
years of treatment (during which conception
is contraindicated). However, many young
women will remain fertile after treatment.

3. Early referral to a reproductive endocrinolo-
gist is essential for those who would consider
fertility preservation techniques prior to sys-
temic therapy.
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Pregnancy and Cancer

Celso Silva, MD and Farah S. Chung, MD

My partner and I agreed we wanted a big family so as soon as we agreed we were going to be a
couple we wanted to get started on that family. I was thrilled when I got pregnant right away and
relieved that the morning sickness wasn’t too bad. Except for the odd looking mole I had developed
on my growing belly, 1 felt great and people told me I looked healthy. My OB/GYN said the mole was
probably nothing but suggested I see a dermatologist. I made the appointment more out of vanity
than real concern and so it didn’t occur to me to bring anyone with me to the dermatologist. My
partner and my sister had come to every OB/GYN apt with me but I thought I was going to just run
in for a quick appointment and the doctor would tell me this mole would go away after pregnancy.
But, it didn’t happen that way. I was by myself when the dermatologist told me she was concerned
and suspected melanoma. My head was spinning as I thought about who to call first — my sister? My
partner? My OB-GYN? A priest? So I just sat there in the office not calling anyone and rationalized
to myself that everything was fine and there must be a mistake. Hours later I was on the Internet
trying to find out what the odds were of getting cancer while pregnant. Whatever those odds were,
they had found me. A week later it was confirmed — I had advanced melanoma and I was 5 months
pregnant.

I was told I could have surgery right away with no harm to my baby, but the additional treatment
I was likely to need could not be administered safely while I was pregnant. My doctor said my
chances of long-term survival would be significantly improved if I had chemo right away, but I
couldn’t do it while I was pregnant. My sister said she just wanted me alive — whatever it took. My
partner said he didn’t even see what the quandary was because if I didn’t survive there would be no
baby and no mother to raise the baby.

1 wanted this baby as much as 1 wanted to live, and I didn’t want one more or less than the other.
I asked my sister if she would promise to raise this baby if anything happened to me and although
she said she couldn’t bear to think about it, she agreed. That was the tipping point for me. I decided
to eschew the medical advice and go on with the pregnancy and delay treatment.

My son was born healthy 3 months later although I eventually agreed to an early inducement
so I could begin treatment. My partner thought I was crazy and ended our relationship but I am
hopeful he will continue to see his son. I have good days and bad days now. The treatment has been
exhausting and my oncologist says he is not seeing the progress he had hoped. I don’t regret my
decision. Today my son took his first steps and that was such a joy to witness. Will I be here to see
him run or go to school or learn to drive? I don’t know, and really none of us knows. I may die
tomorrow from cancer and you may die in a car accident. What matters is today and for today, my
son smiling and laughing and learning how to walk. 1 just take it one day at a time.

Debbie, Adult Cancer Patient
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Introduction

Cancer is the second most common cause of
death in women of reproductive age, with the
incidence of cancer in pregnancy ranging from
0.07 to 0.1% [1]. As cancer therapy is becoming
more efficacious and women are waiting later to
begin childbearing, cancer in pregnancy as well
as pregnancy in cancer survivors are both increas-
ing in prevalence. With the increasing survival
of cancer patients, issues regarding the quality
of life in cancer survivors are becoming progres-
sively more important. Unfortunately, many of
the successful treatment options for cancer lead
to infertility. In a time of tragedy, while facing
the new diagnosis of cancer, it is very difficult for
patients to think about the implications of their
therapies. As a healthcare provider, one must
weigh a variety of considerations in such circum-
stances including but not limited to the clinical,
biological, ethical, legal and psychosocial issues
surrounding cancer and pregnancy.

Through this chapter, it is the intent that the
reader will gain a general understanding of the
following:

» Basic reproductive physiology,

e Common cancer therapies and their implica-
tions on reproductive capacity,

e Methods of fertility preservation,

* Diagnosing cancer in the pregnant patient, and

* Treatment of the most common cancers found
in pregnant patients.

A Quick Review

Female reproductive physiology is an integrative,
complex chain of events. The female reproduc-
tive system must produce gametes while offering
a favorable environment for fertilization, implan-
tation and growth of a fetus. During embryogen-
esis, the first population of primordial germ cells
appears in the proximal epiblast of the egg cylin-
der. During gastrulation, this initial population of
germ cells migrate from the anterior to the pos-
terior epiblast, and subsequently migrate through
the allantois and hindgut of the embryo, until
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they arrive in the genital ridge by the sixth week
of gestation [2]. Following this migration, rapid
mitotic replication occurs and the female embryo
reaches the peak number of six to seven million
primordial follicles at 16-20 week gestation. At
birth the number of primordial follicles decreases
to one to two million and at puberty there are only
300,000 oocytes remaining. This process is not
completely understood, but it seems to be due to
atresia and apoptosis of follicles. Of the follicles
present at puberty, only about five hundred will
become mature and release oocytes, and the rest
will become atretic. At age 51, the average age
of menopause in women in developed countries,
there are only about 1,000 follicles left [2].

Prior to spontaneous ovulation, there is a
degenerative process referred to as oocyte attri-
tion. Every month, a woman develops in general
one dominant follicle, and ultimately she ovu-
lates one single mature oocyte. However, during
this process there are dozens of follicles that
are consumed during the recruitment of this one
dominant follicle. As there is a “fixed pool” of
primordial follicles endowed at birth that is con-
stantly diminishing, any insult to the ovary that
leads to less primordial follicles or an accel-
eration of the depletion of these follicles may
potentially result in early premature ovarian fail-
ure and potentially sacrifice fertility. While there
are many unknown environmental and genetic
causes that may accelerate this process, there are
also several iatrogenic factors. Some of these
iatrogenic factors include but are not limited to
chemotherapy and radiation therapy.

The stark decline in germ cells is mirrored
by a decrease in fertility. This is a well-known
phenomenon. Women of advanced maternal age
have a decline in their fecundity rates as well as
a decline in the success rate of assisted repro-
ductive techniques (ART), and this is thought
to be secondary to qualitative and quantita-
tive changes in oocytes developmental potential
and oocyte numbers. The oocyte can be iso-
lated as the causative agent for the age-related
decline in reproductive capacity because, con-
versely, when older patients use donor oocytes,
pregnancy rates after ART are similar to those
encountered in young patients. Therefore, often
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times, reproductive endocrinologists will evalu-
ate a patient’s ovarian reserve, by measuring their
menstrual cycle day 3 follicle stimulating hor-
mone (FSH) and estradiol levels. Additional tech-
niques to assess ovarian reserve include antral
follicle count on transvaginal ultrasound as well
as the serum level of anti-mullerian hormone.
Prior to embarking on any infertility treatment
or fertility preservation strategies, one must eval-
uate the patient’s ovarian reserve to adequately
counsel them about their chances of success.

Treating a Woman with Cancer

While making a treatment plan for oncology
patients, the patient’s future fertility must be con-
sidered prior to starting on a path that may nega-
tively affect a patient’s reproductive capabilities.
In cancer survivors, the issue of fertility is a sig-
nificant quality of life concern [3]. The American
Society of Clinical Oncology and the American
Society for Reproductive Medicine champion the
importance of healthy survivorship, and they have
released recommendations to serve as guidance
for oncologists and other providers regarding the
importance and availability of fertility preserva-
tion techniques [4]. Unfortunately, there are still
unknown barriers resulting that only a minority
of oncology patients receive adequate counseling
and referral before their cancer therapy as far as
the potential impact on their reproductive poten-
tial and the available options [5—7]. Research has
shown that increasing a patient’s knowledge and
understanding of their disease and treatment con-
fers many long term benefits, including greater
satisfaction as well as less anxiety and depression
[8]. For women of reproductive age, a large num-
ber of whom have not conceived or completed
their childbearing, the diagnosis of cancer poses
many clinical challenges related to reproductive
health.

The majority of chemotherapeutic drugs act
by inhibiting the cell replication cycle by inter-
rupting vital cell processes. The ovary itself is
extremely chemosensitive [9]. There have been
several studies looking at a variety of chemother-
apy agents and their effects on reproductive
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performance. Frequently, oncologists use a com-
bination of chemotherapeutic agents to attain a
synergistic effect. Unfortunately, this can also
potentiate their adverse effects. The impact of
chemotherapeutic drugs on gonadal function is
dependent on the nature and total dosage of med-
ications received by the patient, as well as the
length of the treatment and the patient’s baseline
ovarian reserve which is directly proportional to
her age. Therefore, prior to embarking on fertil-
ity preservation strategies, one must evaluate the
patient’s ovarian reserve to adequately counsel
them about their potential future fertility. Ovarian
reserve testing is also indicated when managing
cancer survivors as it will provide a guide for
how aggressive one should be in pursuing fertility
therapy.

Briefly, we will review a variety of common
chemotherapeutic agents and their effects on the
gonads. Alkylating agents are associated with the
greatest risk among all chemotherapeutic agents
for inducing ovarian failure. They are known
to have the highest risk of ovarian toxicity and
induction of premature ovarian failure. The pro-
posed process by which this occurs is thought to
be due to ovarian fibrosis and oocyte depletion
[10]. In a study looking at cyclophosphamide,
an alkylating agent, when used to treat rheuma-
tological diseases, there was a 26% premature
ovarian failure rate. This was highly related to
the patient’s age at the start of treatment [11].
In a study performed by Warne and colleagues
in 1973, ovarian biopsies were performed in
patients who were exposed to cyclophosphamide.
The biopsies demonstrated a complete absence
of oocytes or a small pool of inactive oocytes
with fibrosis [12]. Platinum agents, such as cis-
platin, have also been demonstrated to promote
chromosomal damage in oocytes during early
embryogenesis, and it has been associated with
embryo mortality and marked aneuploidy [10].
Animal studies have also demonstrated high lev-
els of aneuploidy as a result of vinca alka-
loids such as vinblastine [13]. Adriamycin and
bleomycin, both anthracycline derivatives, have
been demonstrated to be female specific muta-
gens leading to dominant lethal mutations in
maturing and preovulatory oocytes in female
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mice [10]. Besides its direct effect on the germ
cells, systemic chemotherapy can also damage
the steroid producing cells of the ovary, par-
ticularly the theca and granulosa cells, thereby
affecting central hypothalamic-pituitary-ovarian
axis by feedback mechanisms [14, 15]. This, in
combination with a depleted pool of follicles
and abnormal germ cells, may lead to premature
ovarian failure and menopause, ultimately ren-
dering survivors infertile [14—16]. It is important
to remember that the term “premature ovarian
failure” does not equal menopause as there have
been case reports of females with premature ovar-
ian failure and sporadic ovulation resulting in
pregnancies.

In terms of radiation therapy, ovarian folli-
cles are particularly susceptible to ionizing radia-
tion. The degree and persistence of the damage
depends on the dose, irradiation field and the
patient’s age. Exposure to radiation may induce
ovarian atrophy and reduced primordial folli-
cle reserve. Gosden and colleagues demonstrated
that there is dose-related depletion of primor-
dial follicles in mouse ovaries after increasing the
radiation doses [17, 18]. The total dose of radia-
tion to the pelvis required to increase the risk of
premature ovarian failure in a reproductive age
female is estimated to be 20 Gy [19]. In a study
by Lushbaugh and Casarett, women under the age
of 40 years were demonstrated to be less sen-
sitive to radiation induced ovarian damage, and
they required 20 Gy to produce permanent ovar-
ian damage as compared to 6 Gy in women >40
years of age [20].

Detrimental radiation effects are not confined
to the ovaries. The uterus is also known to be sus-
ceptible to radiation effects including but not lim-
ited to irreversible changes in the myometrium,
endometrium and uterine blood flow, as well as
hormone resistant endometrial insufficiency [21].
These changes can be associated with higher
rates of obstetrical complications, especially if
the pregnancy occurs within 12 months of treat-
ment. It is therefore advisable for women to wait
at least 12 months following treatment before try-
ing to conceive [22]. Obstetrical complications
that occur as a result of radiation include spon-
taneous abortions, preterm labor, and low birth
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weight infants [21, 22]. Teratogenicity is not a
problem as long as the patient is not pregnant
while receiving radiation.

Non-pelvic radiation can also impact a
patient’s fertility. One example is cerebral irra-
diation. Irradiation of the brain may disrupt
the patient’s central axis leading to hypog-
onadotropic hypogonadism [23]. Fortunately,
these patients are treated relatively simply with
replacement of gonadotropins or gonadotropin
releasing hormones (GnRH).

Fertility Preservation

The American Society of Clinical Oncology rec-
ommends that the impact of cancer therapy on
future reproductive function be discussed by the
providers with all patients who will need therapy,
and those patients who express interest in know-
ing more about the available options for fertility
preservation should be referred to a reproductive
endocrinologist for further counseling. It is not
possible to predict accurately who will or will
not develop reproductive dysfunction after can-
cer therapy. Furthermore, it is also not possible
to predict accurately who, from those who had an
initial evidence of reproductive dysfunction, will
ultimately resume normal reproductive capacity.
A prudent physician cannot provide confident
assurance that this will be the case. Numerous
studies, both prospective and retrospective, have
examined this and demonstrated that many vari-
ables such as age, type of chemotherapy and
dose (including cumulative doses), and site of
radiation therapy influence fertility in the can-
cer survivor [24-28]. Many patients who experi-
ence irregular menses or amenorrhea may regain
their pre-treatment menstrual pattern even after a
long period of time. Research has also demon-
strated that patients with regular menses and a
normal reproductive cycle following treatment
may still have occult ovarian insufficiency, which
may translate into reproductive dysfunction, and
these patients are also at a higher risk for prema-
ture ovarian failure [13, 29-32]. Researchers have
also suggested that patients with normal ovar-
ian function following high dose chemotherapy
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and/or radiation should not delay childbearing
if it is desired. Ovarian function is more likely
to return in younger patients, usually within a
2-3 year time frame. Those that strongly desire
fertility should be reassessed periodically as the
effects can be both acute and cumulative. It
18, however, recommended that cancer survivors
abstain from pregnancy for the first year follow-
ing chemotherapy to reduce possible toxic effects
of the treatment on maturing oocytes [33]. If
fertility is not desired, then appropriate contra-
ceptive options should be undertaken to avoid
pregnancy.

As more reproductive-age women survive can-
cer, the need for viable and successful fer-
tility preservation options has become a pri-
ority. Many special interest groups, such as
the Lance Armstrong’s Livestrong Fertile Hope
Foundation and the American Cancer Society,
have highlighted and emphasized the importance
of patient awareness regarding fertility preser-
vation options. The optimal approach to fertil-
ity preservation depends on a variety of vari-
able including: the type of cancer, the type of
cancer treatment that is being indicated, the
time available before cancer treatment is initi-
ated, and finally the patient’s age and partner
status.

Fertility preservation and family building
strategies can be divided in options to be used
before cancer therapy, during cancer therapy and
after cancer therapy. Options that can be used
before cancer therapy include: embryo cryop-
reservation, oocyte cryopreservation, ovarian tis-
sue cryopreservation, ovarian transposition and
radical trachelectomy. Options used during can-
cer therapy include: ovarian suppression and
ovarian shielding. Options that are used after can-
cer therapy, in cases where unfortunately prema-
ture ovarian failure has already occurred, include
donor embryos, donor oocytes, gestational carrier
or surrogacy, and adoption.

Embryo cryopreservation is the most widely
used method for the past 20 years. Through this
technique, women undergo ovulation induction
with gonadotropins in order to obtain multifollic-
ular development, allowing that several oocytes
are obtained in one single cycle. After the oocytes
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are removed, the patient is then allowed to initiate
cancer therapy. The oocytes are subsequently fer-
tilized in vitro. The obtained embryos are frozen
for future use, at which time they are transferred
to the patient’s uterus in a relatively simple outpa-
tient procedure. One of the limitations of embryo
cryopreservation is the need for sperm for the
in vitro fertilization process. Although women
have the option of using donor sperm, this may
not be an acceptable option for many families or
patients.

Fortunately, oocyte cryopreservation has
become an acceptable alternative due to pro-
cedural advances over the past 15 years, thus
eliminating the requirement for donor sperm in
patients not currently in a relationship. In this
procedure, after the oocytes are obtained, they
are frozen before the in vitro fertilization process.
Up until recently, the pregnancy rates obtained
with oocyte cryopreservation were low, and the
procedure was deemed to be experimental. More
recently, with the use of new cryopreservation
techniques, the success rates have become much
higher, approaching the pregnancy rates obtained
with embryo cryopreservation.

The results obtained when ovarian down-
regulation with oral contraceptives or GnRH
analogues is used as an option for fertility preser-
vation are controversial. Blumenfield and col-
leagues were the first to demonstrate that GnRH
agonists could make the germinal epithelium less
susceptible to the cytotoxic effects of chemother-
apy by inhibiting pituitary gonadotropin secre-
tion [34]. However, other studies have failed to
achieve the same results [35]. The rationale for
this technique is that if the ovarian metabolism
is suppressed, potentially any negative effect of
the chemotherapy would be minimized, perhaps
by inhibition of feedback mechanisms that would
stimulate a larger follicular pool. However, the
use of oral contraceptives and GnRH agonist do
not prevent the physiological atrophy of germ
cells via oocyte attrition, and therefore this may
explain the overall lack of success.

Ovarian transposition is also a well-known
fertility preservation strategy. This technique is
indicated in cases where radiation therapy aimed
at the pelvic area is to be used. The technique
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involves the physical relocation of the ovary from
its usual pelvic location to a location higher in the
abdomen, after the ovarian vessels are mobilized.
The procedure requires a surgical intervention,
but it can usually be performed laparoscopically.
Care must be taken to avoid disruption of the
ovarian blood supply which could compromise
subsequent ovarian function. Recently, a study
by Martin and colleagues suggested a combined
approach with the translocation of one ovary and
the cryopreservation of the other. It has been
suggested that this may lead to less treatment fail-
ures as one is employing multiple preservation
strategies [36].

Ovarian tissue cryopreservation is one of the
most promising methods of preserving fertil-
ity. This approach would be extremely valuable
for young pre-menarche patients, in whom ovar-
ian superovulation with gonadotropins is not yet
possible. The goal of ovarian tissue cryopreser-
vation is to maintain the viability of tissue for
an extended storage time. The process involves
cooling tissue in a cryoprotectant fluid from
the 37°C body temperature to the temperature
of liquid nitrogen (-196°C). The tissue is then
stored at this temperature in a container of liquid
nitrogen.

In general, the technique of cryopreservation
is a complex procedure. There are three major
mechanisms of damage that occur at different
temperature ranges. The first is a chilling injury.
This occurs between 15 and —5°C. The next is ice
crystal formation between —5 and —80°C. Finally,
there is fracture damage. This is the mechanical
effect of solidified fluid within the cell that occurs
between —50 and —150°C [37].

To prevent cell damage there are numerous
ways to avoid the formation of ice crystals. There
are permeating and non-permeating agents that
allow the cell to freeze without intracellular ice
crystal formation. One methodology is to sub-
ject the embryos to a slow freeze. In this method,
the temperature is lowered at a very slow rate of
about 0.33°C/min until reaching —32°C, at which
point the tissue is exposed to liquid nitrogen
where it is rapidly cooled to —196°C. A second
method is vitrification. Vitrification is performed
by a rapid freezing. High doses of permeating
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cryoprotectants are used and once equilibrated,
the sample is placed immediately in liquid nitro-
gen. These samples must also undergo rapid
thawing to prevent the formation of ice crystals
[37].

As mentioned, the most widely used and
accepted method of fertility preservation is the
storage of frozen embryos. Of the methods
that involve Assisted Reproductive Techniques,
embryo cryopreservation is endorsed by the
American Society of Clinical Oncology and the
American Society for Reproductive Medicine.
Conversely, oocyte cryopreservation and ovarian
tissue cryopreservation are considered experi-
mental.

It is important to highlight that in traditional
stimulation protocols for ovarian superovulation
using gonadotropins, there are exceedingly high
levels of estradiol (greater than 10x the normal
range). This may be of concern if the patient
has a hormonally-sensitive malignancy, such as
breast cancer, given the theoretical risk that this
supra-physiologic levels of estrogen may stim-
ulate the development of new tumors, decrease
the response for therapy, or increase the risk for
recurrence. For these patients, there are alter-
native stimulation protocols that involve drugs
which can maintain the estrogen levels at more
physiologic levels. These drugs include aro-
matase inhibitors and selective estrogen receptor
modulators.

There are other potential drawbacks with the
embryo and oocyte cryopreservation. First, the
time requirement for oocyte maturation with ovu-
lation induction is generally about 2 weeks from
the onset of menses. Furthermore, follicular and
oocyte maturation usually begins within the last
few days of the prior menstrual cycle and the first
few days of the current cycle. Therefore, depend-
ing upon when a patient presents to initiate a
cycle of fertility preservation, it may be neces-
sary that she waits for her next menstrual cycle
prior to the initiation of the stimulation proto-
col. Secondly, when embryos are being frozen,
an acceptable source of sperm must be avail-
able. This can be a predicament if the patient is
not currently in a relationship where her part-
ner is willing to donate sperm. Thus, if a patient
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desires embryo cryopreservation and does not
have a partner willing to participate, the difficult
decision of using sperm donation must be made.
Despite these drawbacks, the pregnancy rates
with embryo cryopreservation are good. The sur-
vival rates per thawed embryo range from 35 to
90% and implantation rates from 8 to 30% [38].
The cumulative pregnancy rate with this tech-
nique has been reported to be up to 60% [16, 39].

An alternative to embryo cryopreservation
when a male partner is not available or the patient
and/or the family does not want to consider
sperm donation is the use of oocyte cryopreser-
vation. With this technology, mature oocytes are
obtained by a similar process as described above.
Rather than freezing embryos, the oocytes them-
selves are frozen. Since a mature oocyte is a
very large cell that contains a large proportion
of cytoplasm, and the cytoplasm is composed
mainly of water, there is a concern for damage
during cryopreservation secondary to the forma-
tion of ice crystal in the cytoplasm. Furthermore,
depolymerization of the meiotic spindle has also
been demonstrated when the oocyte is exposed
to low temperatures, but a number of studies
have demonstrated that the spindle can reform
in oocytes during the thawing process [40—45].
Another known side effect of oocyte preserva-
tion is the hardening of the zona pellucida via
premature cortical granule reaction [46]. This can
be overcome with the use of intra cytoplasmic
sperm injection (ICSI), a procedure by which a
single sperm is introduced into each oocyte using
a microscopic needle.

Another technique that is gaining force is In
Vitro Maturation (IVM). In this technique, imma-
ture oocytes can be obtained from the ovaries
without any prior gonadotropin stimulation or
minimally stimulated ovaries. This is most easily
accomplished in patients with polycystic ovarian
syndrome as they have a greater number of small
follicles in the ovaries. After retrieval, prior to
freezing, the oocytes may or may not undergo
in vitro maturation. The potential advantage of
freezing immature oocytes is that they are smaller
in size and less metabolically active than mature
oocytes. This technique has several potential
advantages over embryo cryopreservation as the

95

time for ovulation induction is diminished (there-
fore not significantly delaying the initiation of
the cancer therapy), and it alleviates the need
for gonadotropin stimulation with its resultant
supra-physiologic levels of estradiol. Finally,
the need for a sperm source is temporarily
eliminated.

As mentioned, ovarian tissue cryopreserva-
tion is still considered an experimental technique.
The ovarian tissue can be obtained through a
laparotomy, but in the vast majority of the cases,
a laparoscopy is used. Tissue is obtained by
either performing several ovarian biopsies, par-
tial oophorectomy, or unilateral versus bilateral
oophorectomy. The whole ovary or small sec-
tions of the ovary are then cryopreserved. Once
the patient is ready to attempt pregnancy, it is
then possible to attempt to obtain oocytes from
this frozen tissue, which is then in vitro matured,
fertilized, and a subsequent uterine embryo trans-
fer is performed. Alternatively, once a patient is
in remission, the frozen tissue can be thawed
and transplanted back into the patient. There
are two methods by which this is performed,
orthotopic and heterotopic transplantation [39].
Orthotopic transplantation involves the preserved
tissue being transplanted back into the ovarian
fossa or ovarian remnant, its initial location.
Heterotopic transplantation involves the place-
ment of the preserved tissue in the forearm
or anterior abdominal wall. Once transplanted
back, it is expected that the harvested tissue will
resume endogenous production of hormones and
oocytes. There have been two reported cases
in the literature of pregnancies following ortho-
topic transplantation. The controversy surround-
ing this technique is that it is difficult to ascer-
tain if the oocyte that generated the pregnancy
came from the remnant ovary or the transplanted
tissue as even quiescent ovaries may ovulate
[47]. Furthermore, there is the theoretical risk
of reseeding tumor cells at the time of the cry-
opreserved tissue transplantation. Obviously, the
advantage of this technique is that there are no
time delays since the tissue can be obtained
immediately, there is no need for ovarian stim-
ulation, and no partner is needed at the time of
tissue harvesting.
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If a patient is not a candidate for any of the
above procedures, it is possible that she may use
donor oocytes. This technique is employed when
the disease is in remission and premature ovarian
failure is established. Many patients are not able
to undergo the above described fertility preserva-
tion options due to a variety of reasons, including
but not limited to costs of the procedures, insuf-
ficient time before the initiation of the cancer
therapy, unwillingness to take the risk of ovula-
tion induction, fear that the fertility preservation
procedures will interfere with the cancer therapy
or increase the chance for cancer recurrence, lack
of a male partner, or fear of reintroducing cancer
cells via tissue transplantation. If this is the case,
and the patient is rendered with premature ovar-
ian failure after cancer therapy, oocyte donation
may be employed. The pregnancy rates with this
technique are very high. The Society of Assisted
Reproductive Technology quotes that in 2008 the
success rate of IVF using fresh donor oocytes was
55% [48]. Nonetheless, using donor eggs pro-
vides a plethora of legal, ethical and emotional
concerns. These concerns and high cost of treat-
ment may discourage patients from choosing this
option.

Cancer in Pregnancy

The most frequently encountered cancers dur-
ing pregnancy are those that are most com-
mon in reproductive age females. These include
breast, cervix, melanoma, Hodgkin’s disease, and
leukemia.

Table 7.1

Effects of radiation in relation to gestational age

Effects of radiation in relation to gestation age

Developmental stage

Preimplantation/immediate
postimplantation

Time period

Conception to day 10

C. Silva and F.S. Chung

The management of cancer during pregnancy
presents an interesting challenge, as any pro-
tocol should now take into consideration two
patients simultaneously: the mother and the fetus.
Often times, the physician’s ability to make ther-
apeutic decisions by evidence based medicine is
limited as there is a paucity of data about preg-
nant patients with cancer. There are not double
blinded, prospective, randomized control trials
involving pregnant women with different diag-
nostic and treatment modalities. In the paucity
of evidence, the physician must still make care-
ful, informed decisions regarding diagnosis and
treatment. Although there are no official guide-
lines, in general, treatments tend to prioritize and
benefit the mother’s life. Whenever possible, the
fetus should be protected against the harmful
effects of the treatment. Finally, providers should
attempt to preserve the mother’s future fertility.
With these general guidelines, it is not uncom-
mon that abortions are recommended for patients
who were found to be pregnant in early gestation
(first to mid second trimester of gestation).

While evaluating a newly diagnosed preg-
nant patient with cancer, one may need to order
additional radiodiagnostic tests. These tests emit
ionizing radiation. The effects of radiation on a
developing fetus are directly related to dosage
as well as the gestational age (see Table 7.1). A
dose of <0.1 Gy (10 rads) is considered to have
no major effect on the fetus. However, when the
doses are higher than 30 Gy (300 rads) it will
usually induce an abortion [1]. Likewise, high
doses of radiation administered during the pre-
implantational period or immediately after the

Adverse effects

Lethal, failure to implant

Early organogenesis Weeks 2-6 Increased teratogenecity,
growth retardation
Late organogenesis/early fetal Weeks 12-16 Mental and growth restriction,

period
Late fetal stage

Modified from Pavlidis et al. [1]

Weeks 20-birth

microcephaly, malformations

Sterility, malignancies,
genetic defects
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Table 7.2 Imaging procedures and radiation doses

Imaging procedure and associated average uterine/fetal
doses

Procedure Fetal exposure (mGy)
Chest X-ray (2 views) 0.0004

Abdominal film (single view) 0.45-1.0
Mammogram 4

CT Head <10

CT Chest <10

CT Abdomen/Pelvis 18-35

Intravenous urography 45

Barium enema 36

ERCP 0.4

Tc99m-MDP bone scan Ist trimester 4.5

2nd trimester 2—4
3rd trimester 1.8-20

10 mGy = 1 rad. Modified from Pentheroudakis et al. [64]

implantation are usually considered lethal for the
embryo. The radiation effects also depend on the
gestational age, and more detrimental effects are
seen in early gestational ages. In pregnancy, the
use of staging imaging tests should be limited to
those with the least amount of ionizing radiation.
As such, abdominal plain films, PET scans, and
CT should be avoided; however, chest x-ray and
ultrasounds are indicated as their effects on the
fetus are limited. In certain cases, magnetic reso-
nance imaging may be recommended as it avoids
the use of ionizing radiation (see Table 7.2).

Cervical Cancer

Cervical cancer is the most common malignancy
diagnosed during pregnancy. The median age
at diagnosis during pregnancy is ages 30-35.
Most women are asymptomatic, but sometimes
complaints include vaginal bleeding, pelvic pain
or discharge. The management of these patients
raises several interesting points given the physical
proximity to the pregnancy. During routine pre-
natal screening, a patient receives a pelvic exam
and pap smear on her first visit with the obstetri-
cian. At that time, if there is a gross lesion on
physical exam, it should be biopsied; however,
in the vast majority of the cases, the lesions are
not grossly seen. Often abnormalities are found
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on the cytology that then prompt a series of tests
and diagnostic steps. Colposcopy should be per-
formed during pregnancy as well as biopsies of
any lesions suspicious for invasive disease (how-
ever, endocervical curettages are usually contra-
indicated). The risk of hemorrhage from colpo-
scopic biopsies is low. When indicated, a patient
should undergo a cold knife conization or Loop
Electrosurgical Excision Procedure (LEEP) pro-
cedure to rule out microinvasive or invasive dis-
ease. These procedures are optimally performed
between 14 and 20 weeks gestation.

Squamous cell carcinoma is the most com-
mon histological type of cervical cancer, in which
80-90% is found in this population. The remain-
ing 10-20% is largely adenocarcinoma. Once
diagnosed with cervical cancer by biopsy, staging
should be undertaken. Staging consists of a com-
plete physical examination, chest x-ray, and MRI
of the abdomen. The management of cervical
cancer during pregnancy largely depends on the
gestational age during which the cervical cancer
was diagnosed. When diagnosed early, the choice
must be made between abortion with immedi-
ate therapy or postponing treatment with close
monitoring. If a patient elects to continue the
pregnancy, laparoscopic staging is recommended
to help identify patients that may not benefit from
expectant management. This staging should be
done during the first and second trimester of ges-
tation. The management and counseling should
be tailored to the women’s specific case and her
stage [49]. Women who have microinvasive cer-
vical cancer, Stage IA, may defer treatment as
there is a low likelihood of disease progression
[50]. The route of delivery often times depends
on the depth of invasion. If the depth of invasion
is less than 3 mm, the delivery may be vagi-
nal. If the women has >3 mm depth of invasion
and/or lymphovascular space invasion, then she
should be delivered by cesarean section. Timing
of delivery should include documented fetal lung
maturity.

Invasive disease early on demands immedi-
ate attention. These women should be counseled
regarding the recommendation of termination
with immediate initiation of therapy. If inva-
sive disease is diagnosed late in gestation, it
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is reasonable to opt for delay of therapy until
after delivery. However, these patients should
receive neoadjuvant chemotherapy. At the time
of delivery, the patient should undergo the appro-
priate therapy. This includes radical hysterectomy
with nodal dissection for Stages I-ITA and radia-
tion/chemotherapy for Stages IIB-IVA. In a retro-
spective study by Van Calsteren and colleagues,
pregnancy was not demonstrated to negatively
affect patient outcomes when compared to non-
pregnant patients [51]. Treatment complications
were also noted to be similar in these groups [52].
Fetal outcome was also not significantly different
in pregnancies afflicted by cancer versus normal
pregnancies [53, 54].

Breast Cancer

Breast cancer is the most commonly diagnosed
cancer in reproductive aged females. Although
the risk of developing cancer increases with
age, about 1 in 3 women are premenopausal
at the time of diagnosis [55]. In 2010, the
American Cancer Society estimates that there
will be 207,090 new cases of breast cancer.
The American Cancer Society also quotes 1 in
50 females diagnosed with breast cancer are
under age 35 [56]. Breast cancer ranks among
the most frequent cancers found during preg-
nancy. In the majority of cases, its presentation
is a painless palpable breast mass. The physi-
ological changes in the breast anatomy during
pregnancy, including the increased size and den-
sity of the breasts, make the physical diagnosis
particularly challenging and lead to delays in
diagnosis.

The diagnosis should be made by mammogra-
phy, ultrasound, or in very difficult cases, breast
MRI. Mammographic diagnosis is young preg-
nant females may have sensitivity as low as
70% [57]. Once a mass is discovered, the next
step is to perform a biopsy. Fine needle aspi-
ration is acceptable; however, an open surgi-
cal biopsy or core-needle biopsy may be more
indicated. The predominant histological type of
invasive breast cancer found during pregnancy
is ductal adenocarcinoma, followed by lobular
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adenocarcinoma [49]. The majority of tumors
found in pregnancy are high grade malignancies
with 60-90% axillary node involvement and 40—
70% hormone receptor negative [S7-59]. This is
not significantly different from the age-matched
non-pregnant patients. According to many retro-
spective studies, pregnancy does not significantly
alter the natural course of breast cancer or the
clinical outcomes despite the high level of circu-
lating hormones, especially estrogen.

For early stage breast cancers, stages I, IT and
selected stage III, during the first two trimesters,
the treatment of choice is a modified radical
mastectomy with axillary node dissection. The
use of a radioisotope in sentinel lymph node
biopsy is still considered experimental as there
are unknown fetal risks. The reported radia-
tion exposure of SLN biopsy is <5-15 mGy
[60]. Patients with localized disease in the third
trimester of pregnancy, may undergo breast con-
serving surgery and postpartum radiation. The
scatter dose of radiation that the pelvis receives
during a typical breast irradiation is considerably
less than the dose needed to induce premature
ovarian failure or to cause damaging effects on
the uterus. Adjuvant chemotherapy is suggested
in women with node positive disease, high grade
pathology or size greater than 1 cm. It can be
administered after the first trimester with relative
safety. CMF (cyclophosphamide, methotrexate,
5-fluorouracil) and anthracycline based thera-
pies have been reported with low incidence of
fetal malformations when used in the 2nd and
3rd trimester. A study by Berry et al, evaluated
a series of 24 patients treated with cyclophos-
phamide, 5-FU and doxorubicin after 12 weeks
of gestation. In that study congenital abnormal-
ities or intra-uterine growth restriction were not
reported [61]. The use of methotrexate (MTX),
however, in the first trimester has been shown to
be harmful. MTX exposure has been associated
with mental retardation, poor physical develop-
ment, spontaneous abortions and even later fetal
death in utero [62].

Patients with metastatic disease diagnosed
during pregnancy must be appropriately coun-
seled with regards to their disease course, progno-
sis, and the prognosis of the pregnancy. Women
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with metastatic breast cancer may be managed
with palliative chemotherapy at which time
the issue of pregnancy termination should be
discussed.

Lymphoma

Lymphoma is also one of the most common diag-
nosed malignancies during pregnancy. Abortion
is often recommended and considered. These
cancers can be highly treatable if therapy is
initiated early. Curative treatment may require
aggressive therapy that has unknown effects on
the pregnancy and developing fetus. Often times,
the therapies initiated can have severe myelo-
suppressive effects. This poses a serious risk
to the pregnancy, as it increases the probability
of maternal infection and vertical transmission.
Evidence supporting routine termination is such
circumstances is lacking. To the patient, preg-
nancy termination may have many social, moral
and religious implications. Treatment regimens
for lymphomas can be extremely gonadotoxic.
Therefore, the likelihood of future fertility is
low. As previously recommended, avoidance of
chemotherapy in the first trimester is preferable.
There are higher chances of fetal malforma-
tions and spontaneous abortions during this time
period.

Hodgkin’s lymphoma is the most common
lymphoma seen in pregnancy. The median age of
diagnosis for Hodgkin’s disease is 32 years [63].
Presentation in pregnancy does not differ greatly
from non-pregnant patients. The vast majority
of patients have painless lymphadenopathy, and
20% develop unspecific symptoms such as night
sweats, weight loss, and fever. Diagnosis should
be made with excisional lymph node biopsy
and subsequent pathological evaluation. Staging
should include bone marrow biopsy, chest x-ray,
abdominal/pelvic ultrasound, as well as labo-
ratory tests. Patients with Hodgkin’s disease
can be offered a standardized regimen, includ-
ing ABVD, starting in the second trimester as
there is no evidence of increased adverse fetal
events.
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Conclusion

As science continues to evolve, great advances
are being made in the area of cancer diagno-
sis and therapy, with more and more patients
going on to lead fulfilling lives after a diag-
nosis of cancer. Concomitantly, we are seeing
a social trend of women delaying childbear-
ing in order to first pursue their professional
objectives. As a result, we see more and
more patients diagnosed with cancer during
pregnancy and patients who want to become
pregnant after cancer therapy.

With a strong understanding of female
physiology, healthcare providers are better
able to understand implications of cancer ther-
apies, not only in terms of future reproduc-
tive potential but also on the pregnancy itself.
While approaching a patient with cancer, it
is very important for providers to have an
understanding of this patient’s future repro-
ductive wishes, and how the cancer itself and
its treatment will impact on her wishes. Only
when furnished with this information will the
provider be able to properly counsel their
patients. Each treatment regimen has differing
effects on the gonads, and each cancer may
also have a different impact on the reproduc-
tive potential. During a critical time period
where patients are very easily ushered down
a path which may negatively affect their fer-
tility, it is important that the patient’s health
care providers are prudent, and evaluate the
patient’s future desire for childbearing. It is
absolutely the responsibility of the health care
provider to identify these patients, educate
them on their options, and have the resources
to provide fertility preservation options in a
timely manner, as not to delay the cancer
therapy.

As treatments for cancer are becoming
more successful and survival rates are improv-
ing, the quality of life of cancer survivors
is becoming an area of emphasis. Health
care providers are becoming more aware
of options available to women newly diag-
nosed with cancer. As reproductive tech-
nologies are becoming more efficient and
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effective, there is increasing applications for
the various technologies. Consultation with
a multidisciplinary team seems to be the
most reasonable approach under these circum-
stances. It is important that there is an open
line of communication between hematolo-
gist/oncologist, reproductive endocrinologist,
obstetricians and the patients themselves.

In the situation of cancer during preg-
nancy, counseling patients during this critical
time when they are faced with life threaten-
ing disease can be very difficult. However, it
is extremely important to empower patients
with information. Pregnancy termination may
not be a popular option, but in certain cir-
cumstances is medically advisable. In patients
with moral, social or ethical obligations, it is
infinitely more important to educate them on
effects of treatment, implications of delays in
treatment, as well as a realistic expectation of
pregnancy in the setting of a cancer diagnosis.

As the science continues to evolve, so must
our understanding of it. The dynamic field of
oncofertility is ever expanding. In the inter-
est of the patient, it is important that we,
as healthcare providers, continue to educate
ourselves.

Provider Recommendations

1. All cancer patients of childbearing age should
be informed about potential infertility due to
cancer treatments. Interested patients should
be referred to reproductive endocrinologist
infertility specialist, prior to treatment when
possible, to discuss fertility preservation
options.

2. Cancer may occur during pregnancy and
although uncommon, requires the manage-
ment of two patients: the woman with cancer
and the fetus.

3. Radiation administered for diagnostic tests or
treatment can impact the fetus and may cause
harm or spontaneous abortion.

4. Chemotherapy can impact the fetus and
administration of this treatment must take into
account fetal age, type of drug and dose.

S.
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If termination of pregnancy is warranted,
providers should attempt to preserve future
fertility.

Cancer during pregnancy requires counsel-
ing the patient to identify her wishes for the
pregnancy and education about the impact of
treatment on both her own and fetal morbidity
and mortality.
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Preimplantation Genetic Diagnosis
for Hereditary Cancers
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For some people the thought of ‘designing’ their offspring is more than science fiction especially
if they are carriers of genetic disorders such as cystic fibrosis or Von Hippel-Lindau disease. VHL
is a hereditary condition which causes cysts and tumours to grow in different parts of the body.
Onset of the disease normally occurs in your mid-twenties and there is no cure, only treatment and
management of the symptoms. To some sufferers it’s an inconvenience; to others it’s a killer. I found
out I had VHL when my father got kidney cancer and my sister and I were tested.

There is a 50% chance I’ll pass this vicious disease on to my children and the thought of starting
a family is a complicated and sensitive issue. I always hoped to have children one day, but I risk
passing on VHL and that may be both selfish and irresponsible. Talking about VHL for the first
time with a partner is not easy — it’s an intensely personal issue and I find I can become incredibly
emotional and irrational when discussing it.

My idea of having a baby used to involve vague fantasies of a memorable conception, months of
yoga-filled healthy eating and an angelic looking baby somewhere at the end of it. VHL has forced
me to take a more pragmatic approach to the whole procreation thing and to plan the best possible
future for a child.

Until recently, the only real choices for couples in our position were adoption, donor egg or
sperm or prenatal testing followed by a termination decision depending on the outcome of the test,
or playing the odds and hoping for the best. However, thanks to the continuing advancement of med-
ical science there is now a treatment available called PGD (pre-implantation genetic diagnosis),
which may enable us to have children of our own and all but guarantee that I don’t pass my con-
dition on. We would literally be ‘designing’ our baby using just my good genes, hopefully ensuring
that VHL was not passed on to our children.

So should we have our ‘designer baby’ or not? I'm adamant that I don’t want to risk passing my
condition on but I also know that I want to at least try to have my own children before I'd consider
using a donor or adopting. This leaves PGD as the obvious choice but even if it’s successful it
still raises several ethical questions. Will we be meddling with nature and is this just the first step
towards couples being able to choose things such as eye and hair colour in their children? There’s
also the issue of what happens to the embryos carrying the genetic fault. Somehow discarding a
four cell embryo feels more acceptable than terminating an affected pregnancy, but ultimately every
couple’s circumstances are different and I believe prospective parents have to make the decision
that is right for them.
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I know my father feels incredibly guilty about passing his illness on, even though it was not in
any way his fault. I feel lucky that science and technology have given me the opportunity to at least
try to have children without passing on VHL. It’s a big decision but I think we’ll probably follow
the ‘designer baby’ route. But, I want to be sure our relationship is solid first before I really think
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about a baby.

Kendra, Adult VHL patient
Introduction

Preimplantation Genetic Diagnosis

Preimplantation Genetic Diagnosis (PGD) is
genetic testing of oocytes or embryos. The pro-
cedure requires the use of assisted reproduc-
tive technologies so that biopsy of polar bodies
from oocytes or blastomeres/trophectoderm from
preimplantation embryos is possible. Oocytes or
embryos are genetically tested to diagnose the
presence or absence of specific mutations known
to be present in either parental genome. Embryos
found not to carry the inherited mutation and not
at risk of showing the diseased phenotype are
selected for transfer into the mother’s uterus to
allow implantation and pregnancy [1]. The major
benefit of PGD over other forms of prenatal test-
ing (chronic villus sampling or amniocentesis)
is that couples do not need to consider the ter-
mination of an affected pregnancy. The major
drawbacks of PGD are that even fertile cou-
ples need to go through in vitro fertilisation and
that diagnosis is often based on protocols that
are developed for specific couples, adding to the
expense and time taken before treatment can be
offered.

The first reported cases of PGD were carried
out in the UK in 1990 using the polymerase chain
reaction (PCR) to sex embryos by the amplifi-
cation of Y specific sequences from single blas-
tomeres biopsied from cleavage stage embryos
[2]. Female embryos were selected for transfer
to avoid the development of disorders showing
X- lined recessive inheritance. Since that time
there has been a rapid increase in the number
of indications for PGD, including the detection
of chromosomal imbalance using fluorescence
in situ hybridisation (FISH) or microarrays [3].
Availability of PGD is largely dependent upon the
legislative stance of different nations where some

countries restrict testing to oocytes, other coun-
tries allow testing on oocytes and embryos but
exert control over the particular indications for
PGD, while some countries do not enforce any
legal boundaries [4]. The application of PGD to
hereditary cancers has caused debate as the crite-
ria for the exclusion of embryos is an increased
susceptibility to developing cancer rather than
the presence of overt disease which is unlike the
majority of other indications for PGD [5]. Further
controversy rises from the use of PGD for HLA
typing for the selection of embryos that could
result in child with the potential of being a stem
cell donor for a sibling suffering from acquired
leukaemia or lymphoma [6, 7].

Genetics of Cancer Predisposition

About 5-10% of all cancers are due to inherited
predisposition [8]. Germline mutations usually in
tumour suppressor genes result in increased can-
cer susceptibility. Tumour suppressor genes are
associated with the regulation of cell division,
differentiation, signalling, DNA repair, and apop-
tosis. A gemline mutation in any of these genes is
present in every cell of the person who inherits it.
A second mutation affecting the remaining nor-
mal copy of the gene arising in any cell where
the gene is expressed can initiate the cancer pro-
cess. Normal cell regulation breaks down and the
cell is prone to acquiring more mutations in other
genes. The subsequent mutations in other tumour
suppressor genes and proto — oncogenes give a
selective growth advantage to the cells result-
ing in their clonal expansion eventually leading
cells with malignant potential. Although both
copies of the tumour suppressor gene need to be
affected before the cancer process can be initi-
ated these disorders show a dominant pattern of
inheritance [9].
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Table 8.1 Hereditary Cancer Predisposition Disorders.
The causative genes for each disorder are shown

(http://www.ncbi.nlm.nih.gov/omim) are given. Reports
of PGD for different cancer predispositions are also listed

and the cancer susceptibilities as listed on OMIM

Disorder Gene(s) Cancers Reference
Adenomatous APC Adrenal carcinoma, Thyroid papillary Ao et al. [44], Rechitsky et al.
polyposis of the colon carcinoma, Periampullary carcinoma, [51], Spits et al. [55], Moutou
Fibrosarcoma, Colon carcinoma, et al. [50]
Gastric adenocarcinoma,
Medulloblastoma, Hepatoblastoma,
Small intestine carcinoid, Desmoid
tumor, Astrocytoma
Hereditary Breast and BRCAL, Breast, ovary Spits et al. [55], Jasper et al.
Ovarian Cancer BRCA2 [49], Sagi et al. [52]
Hereditary diffuse CDH1 Stomach SenGupta et al. [53]
gastric cancer
Multiple endocrine MEN1 Pancreas, adrenal glands, thyroid SenGupta et al. [53]
neoplasia type 1 Carcinoid tumors
Multiple endocrine RET Medullary thyroid carcinoma, Harper et al. [48]
neoplasia type 2A pheochromocytoma, and parathyroid
adenomas.
Lynch syndrome PMS1, Ovary, small intestine, brain, skin Harper et al. [48]
PMS2
Li Fraumeni TP53 Breast cancer, Soft tissue sarcomas Rechitsky et al. [S51], Verlinsky
Osteosarcomas, Brain tumors, Acute et al. [56]
leukemias. Adrenocortical carcinomas,
Lung adenocarcinoma, Colon cancer,
Pancreatic cancer, Prostate cancer,
Wilms tumor, Phyllodes tumor
Neurofibromatosis NF1 Optic glioma, Meningioma Rechitsky et al. [51], Verlinsky
type 1 Hypothalamic tumor, et al. [56], Spits et al. [54],
Neurofibrosarcoma, Altarescu et al. [42], Vanneste
Rhabdomyosarcoma; Duodenal etal. [14]
carcinoid, Somatostatinoma
Parathyroid adenoma,
Pheochromocytoma, Pilocytic
astrocytoma, Malignant peripheral
nerve sheath tumors, Tumors at
multiple other sites including CNS
Neurofibromatosis NE2 Meningioma, Glioma Vestibular Abou-Sleiman et al. [41],
type 2 Schwannoma Rechitsky et al. [51], Spits et al.
[55]
Inherited RB1 Osteogenic sarcoma, Pinealoma, Rechitsky et al. [51], Girardet
retinoblastoma Leukemia, Lymphoma, Ewing et al. [47], Fiorentino et al. [46],
sarcoma Xu et al. [57]
Dhanjal et al. [45]
Tuberous sclerosis TSC2 Myocardial rhabdomyoma, Multiple Altarescu et al. [43]
type 2 bilateral renal angiomyolipoma,
Ependymoma, Renal carcinoma, Giant
cell astrocytoma. Benign tumors of the
eye, heart, and lungs
von Hippel Lindau VHL Pheochromocytoma, Rechitsky et al. [S1], Vanneste
syndrome Hemangioblastoma, Hypernephroma, etal. [14]

Pancreatic cancer, Paraganglioma
Adenocarcinoma of ampulla of Vater


http://www.ncbi.nlm.nih.gov/omim
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Sporadic cancers tend to arise at an older
age as two mutations or epigenetic events in
the same tumour suppressor gene in the same
cell are required to initiate the cancer process.
In inherited cancer, the age of cancer onset is
much earlier than sporadic cancer. In addition,
multiple primary cancers may develop. Table 8.1
summarises the range of syndromes associated
with cancer predisposition. The overall severity
of the disorder can be difficult to predict even
when the specific germline mutation is known.
Some tumour suppressor genes show incomplete
penetrance whereby a proportion of individu-
als with an inherited mutation do not develop
cancer in their lifetime. Germline mutations in
other tumour suppressor genes such as NF I show
variable expressivity but high penetrance where
almost all individuals express the phenotype but
this can range from those who only have few skin
lesions to others who develop brain tumours that
may be life threatening [10].

Clinical Aspects of PGD

PGD usually involves the collaboration between
three specialist laboratories: (1) the clinical
genetics laboratory where the inherited gene
mutation in the family is identified, (2) the PGD
laboratory where the protocol for oocyte/embryo
testing is developed and diagnosis on biopsied
polar bodies or embryonic cells is carried out,
and (3) the IVF laboratory where gametes are
collected from the couple, embryos are created,
cultured, biopsied and transferred back into the
mother.

Inherited predisposition to cancer usually
shows a dominant mode of inheritance. This
means that the partner carrying the inherited
mutation is prone to developing cancer and may
be recovering from cancer treatment or prophy-
lactic surgery while preparing for IVF and PGD.
The clinical management of the cancer predispo-
sition may have varied affects on PGD outcome
ranging from a reduction in fertility or delays in
starting PGD cycles. The effect is usually more
profound when the germline mutation is present
in the female partner as the female partner needs

S.B. SenGupta et al.

to undergo ovarian stimulation as part of the IVF
procedure. In the absence of a surrogate, the
female partner should be healthy enough to be
able to carry a pregnancy to term if there are
embryos suitable for transfer.

The actual risk of a person with a germline
mutation in a cancer predisposing gene devel-
oping one or more cancers may be difficult to
determine and primarily depends upon the gene
that is mutated. Therefore appropriate genetic
counselling is essential before PGD is considered
as a reproductive option. It is important that coun-
selling informs couples that while PGD avoids
the high susceptibility to cancers caused by inher-
itance of a mutated copy of the particular gene
being tested, the sporadic environmental risk or
low level risk due to polymorphisms in other
genes remains [11].

As IVF is intrinsic to PGD, couples need
to have the whole process clearly explained to
them. Treatment may commence more than six
months after initial referral to the IVF unit. Many
couples find the prolonged process of PGD dif-
ficult, particularly when the affected partner may
also have to plan for prophylactic surgery. Only
about half of couples who enquire about PGD
eventually choose this option [12]. Thus overall
PGD for hereditary cancers requires the com-
bined management of the couple between the
clinical geneticist, the cancer specialist and the
IVF clinician.

Stages of PGD for Inherited Cancers
Identification of the Germline Mutation

The identification of the germline mutation
causative of a cancer predisposing syndrome can
be difficult. This is because of genetic hetero-
geneitiy where inherited mutations in different
genes can result in the same syndrome. An added
problem is that sequence variants that are identi-
fied may have unknown functional significance.
It is essential that the specific gene and inherited
mutation causative of the cancer predisposition in
a family is identified before PGD is considered.
Referrals for PGD should include a full genetics
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report about the germline mutation, and a pedi-
gree of the family. Availability of DNA from
family members with known mutational status
is helpful for the development of a robust PGD
protocol for the family.

Protocol Development

Diagnosis in PGD commonly requires analysis
of single cells and the results usually need to be
reported within 48 h of receiving the biopsied
cells so that selected embryos can be transferred
at the time when the uterus is optimally pre-
pared for embryo implantation (the implantation
window). Therefore PGD protocols need to be
designed well in advance of the start of IVF
stimulation and optimised to ensure that they are
sensitive enough to generate results from single
cells [13]. For hereditary cancers (monogenic dis-
orders) direct PCR of lysed biopsied cells is the
most common approach. Interphase fluorescence
in situ hybridisation (FISH) has been reported
for the analysis of large deletions [14]. Whole
genome amplification (WGA) prior to haplotyp-
ing by PCR of short tandem repeat markers (STR)
[15] or more recently by arrays for the analy-
sis of single nucleotide polymorphisms (SNP) are
being applied [16]. PGD protocols are generally
based on linkage analysis. PGD workup involves
analysis of genomic DNA from the couple to
identify STR markers that are genetically linked
(within 1 Mb) to the germline mutation locus and
informative whereby each maternal allele can be
distinguished from each paternal allele.

Genomic DNA from relatives who have
already been tested for the germline mutation are
analysed for the STR markers that are informa-
tive for the couple. Alleles at linked markers in
common between individuals with the germline
mutation are on the same chromosome as the
mutation. These alleles are known as the phase
alleles. Detection of the phase alleles indirectly
identifies the presence of the mutation and this
can be used diagnostically. The frequency of de
novo germline mutations in cancer predispos-
ing genes can be high and for these couples the
PGD protocol must include PCR amplification of
the mutation site with subsequent analysis of the
product with a method such as minisequencing
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to distinguish the mutation from the normal gene
sequence [17].

Single cell PCR can be prone to error such
as amplification failure or allele drop out (ADO)
when one allele fails to amplify in a heterozy-
gous sample. Inaccurate PCR can lead to diagno-
sis failure or misdiagnosis. Inclusion of multiple
STR markers flanking the mutation site reduce
the chance of misdiagnosis as ADO at one locus
may be deduced by the presence of alleles of
known phase at other markers in protocol. The
smaller the physical distance between the STR
marker and the mutation site, the lower is the
risk of recombination between the two loci. A
recombination event during meiosis will alter the
alleles in phase with the mutation in gametes.
Using flanking markers allows single recombi-
nation events to be identified, meaning that the
mutational status of an embryo cannot be deter-
mined, but it can prevent a misdiagnosis. The
STR markers are also essential in the detec-
tion of any DNA contamination. Each embryo
should only have one allele from each parent at
each locus. The detection of additional alleles
indicates contamination.

The final step in protocol development is opti-
misation of multiplex PCR conditions by testing
the protocol on isolated single cells with known
genotype. The single cells can be lymphocytes
isolated from blood samples from the couple
which are lysed using alkaline lysis or proteinase
K digestion. A robust protocol should have an
efficiency of 90% and ADO less than 10% at each
locus when tested on 50 single cells from a sam-
ple that is known to be heterozygous at the loci
included in the protocol [18].

The PGD workup time can be reduced by
doing a whole genome amplification step prior to
multiplex PCR. WGA can be PCR based where
DNA is fragmented, ligated to synthetic adapter
sequences and following which the genomic frag-
ments are amplified by PCR with primers that
are directed towards the adaper sequences. A
commonly used non-PCR based WGA method
is multiple displacement amplification (MDA).
This uses ®29 polymerase in an isothermal reac-
tion. Following WGA multiplex PCR, protocols
suitable for genomic DNA can be applied and
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single cell optimisation is not required. However
WGA may introduce some bias in the DNA with
some loci excluded and others over represented.
ADO rates of multiplex PCR after MDA WGA
can be as high as 30% [19]. For this reason
several STR markers are used so that sufficient
markers flanking the mutation locus give accurate
PCR products for diagnosis to be made.

Preimplantation Genetics
and Development

Gametogenesis is different between males and
females. Male meiosis starts at puberty, while
in females, meiosis starts in fetal life. The pri-
mary oocyte arrests at the dictyotene of prophase
I until puberty. At puberty, primordial follicles
are recruited in monthly cycles for growth into
pre-antral follicles and maturation of a single
antral follicle containing the oocyte surrounded
by the zona pellucida (ZP) and cumulus cells.
In response to luteinising hormone the primary
ooctye completes meiosis I to form a secondary
oocyte and extrudes the first polar body into the
perivitelline space within the ZP. The oocyte is
arrested at metaphase II at the time of ovulation.
Fertilisation triggers the completion of female
meiosis with the release of the second polar body.

Following fertilization, male and female
pronuclei form, the chromosomes condense and
with the breakdown of pronuclear membrane
syngamy occurs and the first mitotic division
of the zygote takes place. This is the cleavage
stage of the embryonic cells (blastomeres) with-
out cell growth such that with each division the
daughter cells are approximately half the size
of the parent blastomeres. Three days post fer-
tilisation between 6 and 8 cells tight, junctions

develop and compaction begins to form a morula
by day 4. The embryonic genome is activated
at the 4-6 cell stage. However, in these early
divisions DNA repair and checkpoint genes are
poorly expressed so that errors in mitosis are tol-
erated [20]. Thus embryos are often mosaic at this
stage containing some aneuploid cells [21]. The
embryo then begins to differentiate into an inner
cell mass (ICM) and the trophecoderm (TE).
Cavitation occurs when fluid fills the blastocele
and a blastocyst is formed. The ICM will become
the fetus and the TE the placenta. By day 5,
the blastocyst consists of approximately 120 cells
(Fig. 8.1). It actively accumulates fluid and the
embryo hatches out of the ZP by day 5/6 ready
for implantation into the uterus.

IVF Procedure

Successful PGD requires the production of a
large number of embryos to increase the like-
lihood of identifying an embryo without the
germline mutation and that develops sufficiently
to allow embryo transfer. Prior to the start of the
treatment cycle, fertility checks are carried out
to determine ovarian reserve and sperm quality.
The most common ovarian stimulation proto-
col for IVF is the long GnRH agonist proto-
col which gives effective control over follicular
development [22]. The protocol involves admin-
istration of gonadotrophin releasing hormone
(GnRH) agonist in the cycle preceding stimula-
tion to down regulate the pituitary, followed by
daily doses gondanotropins with regular ultra-
sound and hormone evaluation. When there are
two to three mature follicles and estradiol levels
are high, human chorionic gonadotrophin (hCG)
is given and oocytes are collected 3637 h later.

Pronucleate Stage 4 Cell Embryo

8 CelEmbryo

Hatching
Blastocyst

Blastocyst

Fig. 8.1 Embryo development from pronucleate stage to hatching blastocyst (Pictures from Alpesh Doshi, Centre for

Reproductive and Genetic Health, London, UK)
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Progesterone is given from the day of oocyte
collection to support the endometrium until a
positive hCG pregnancy test.

Oocyte cumulus complexes are isolated from
the follicular fluid and incubated for 2—4 h before
insemination. A sperm sample is taken from the
male partner on the morning of oocyte retrival
and prepared usually by density gradient cen-
trifugation and washed and equilibrated in culture
media. For single gene disorders, insemination
must be carried out by intracytoplasmic sperm
injection (ICSI) to avoid contamination by excess
sperm that stick to the ZP when IVF is car-
ried out. Cumulus cells surrounding the oocyte
must also be removed to prevent contamina-
tion and to allow ICSI. Forty hours after hCG
the oocytes are denuded by rapid exposure to
hyaluronidase. Forty one hours after hCG ICSI
is performed by selection of a single sperm,
removal of the tail and injection into the oocyte
cytoplasm. Fertilisation is checked 16—18 h post
ICSI. Two pronuclei and two polar bodies should
be detected in the zygote at this stage. Embryo
transfer is performed under ultrasound guidance
between 2 and 6 days post oocyte retrival.

Biopsy for PGD

Biopsy can take place at three different stages,
from the oocyte, the cleavage stage embryo or the
blastocyst.

Polar Body Biopsy

Removal of the polar bodies enables analysis of
the maternal mutations. The ZP is pierced with
a bevelled pipette or drilled with a laser and the
polar body is aspirated into a pipette. The first
and second polar bodies can be collected sequen-
tially. The first polar can be biopsied straight
after ooctye retrival between 36 and 42 h after
hCG injection [23] and the second polar body
can be removed up to 22 h post insemination
[24]. This is important in PGD for monogenic
disorders as the chromosomal homologues are
separated in the first polar body and the secondary
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oocyte. Therefore if the germline mutation and
phase alleles of linked markers are identified in
the first polar body then the oocyte should be
free of the inherited mutation. Sister chromatids
are separated in the second polar body and the
fertilised ovum. Therefore if mutation and the
phase alleles are not present in the second polar
body, the ovum should also be free of the muta-
tion. However crossover at the mutation site or
errors in meiotic segregation make diagnosis dif-
ficult and paternally inherited mutations cannot
be detected. Due to these limitations polar body
analysis for single gene mutations is restricted to
countries where analysis on embryos is not per-
mitted or where couples do not want to discard
affected embryos. This requires the use of rapid
analysis procedures or freezing of inseminated
oocytes prior to syngamy [17]. The advantage of
polar body biopsy is that it eliminates the need
for micromanipulation of the embryo.

Cleavage Stage Biopsy

Three days post insemination the embryo is at
cleavage stage and usually has between 6 and
8 cells (blastomeres). This is the most common
stage at which biopsy takes place for PGD. Both
maternal and paternal genomes can be analysed
and there are up to 48 h available of diagnosis
before the embryo transfer needs to take place.
A hole is drilled thorough the ZP, usually using
a laser and then 1-2 blastomere(s) are aspirated
from the embryo. Analysis of two cells improves
the diagnosis; however this is may affect the
implantation potential of the embryo [25]. The
main difficulty in testing at this stage is that the
embryo can be mosaic where some cells may be
aneuploid due to errors in mitosis [21]. Therefore
the results of PCR analysis maybe inconclusive
regarding diagnosis of the mutation as one of the
parental chromosomes may be missing.

Blastocyst Biopsy

Blastocysts form on 5 to 6 days post insemina-
tion. Biopsy at this stage involves removal of
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3-0 trophectoderm cells. A small hole is made
in the ZP either on Day 3 or on blastocysts
4-10 h before biopsy. The trophectoderm cells
close to hole herniate out and these are detached
from the blastocyst using a laser. The advantage
of blastocyst biopsy is that subsequent analysis
is based on more than one cell which means that
less optimisation is required for PCR protocols
which reduces the time for PGD workup. The
major disadvantages are that not all embryos may
develop to blastocyst in vitro and that a maximum
of 24 h is available for embryos biopsied on day 5
before they need to be transferred. Inspite of this
implantation, following blastocyst biopsy is bet-
ter compared to biopsy at cleavage stage [26]. If
diagnosis takes longer than 24 h or the embryos
have been biopsied on day 6, then the biopsied
blastocysts need to be cryopreserved. The cryop-
reserved embryos can be thawed and transferred
in a medical or natural cycle at a later date.

Tubing of Biopsied Cells and Work
Flow

Once biopsied, the cells are individually washed
before being transferred into a separate labelled
microfuge tubes so that the cell can be linked
to embryo from which it was biopsied. The last
wash drop from each cell is also put into a
tube and processed so that any extraneous DNA
contamination can be identified. Contamination
is a recognised cause of misdiagnosis in PGD
involving molecular analysis [27]. A strict reg-
imen must be maintained both in the IVF lab-
oratory and in the PGD laboratory to minimise
the risk of contamination [28]. Maternal contam-
ination of embryos is avoided careful removal
of cumulus cells surrounding the oocyte prior to
insemination by ICSI to prevent contamination
by sperm. In the PGD laboratory, pre and post
PCR area are separated to avoid ‘carryover’ con-
tamination and molecular protocols include STR
markers so that contamination can be detected.
If contamination is identified then a diagnosis
cannot be given for that embryo.

The tubed cells are transferred to the PGD
laboratory and the embryos are incubated in the
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IVF laboratory until the molecular analysis is
complete and embryos can be selected for trans-
fer into the uterus. Embryos that are found not
to carry the inherited mutation are identified
and then the morphologically best embryos are
selected for transfer. A maximum of two embryos
are transferred, however single embryo transfer is
advocated as it avoids the clinical complications
of multiple pregnancies. Additional genetically
suitable embryos that develop to blastocyst can be
cryopreserved. Embryos that carry the inherited
mutation can be reanalysed as whole embryos to
confirm the result that was diagnosed on single
analysis. Such follow up work can be used to
assess the risk of misdiagnosis and can be used as
a quality indicator for the PGD laboratory [29].

PGD Outcome

Couples undertaking PGD for inherited cancer
are generally fertile. However following oocyte
retrieval there is loss of sample available for test-
ing at each stage of the PGD process. Thus, not all
oocytes collected mature to metaphase II, not all
ooctyes inseminated fertilise, and not all embryos
develop enough for biopsy. Embryos that are
genetically unaffected may arrest and therefore
cannot be transferred. Although approximately
81% of cycles that start the PGD process for sin-
gle gene disorders have an embryo transfer, only
22% of cycles result in a clinical pregnancy [48].
Infertile couples undertaking PGD for inherited
cancer with incomplete penetrance and adult
onset face difficult choices if the only embryos
morphologically suitable for transfer carry the
inherited mutation [30].

PGD for Inherited Cancers, Clinical
Attitudes and Patient Choice

PGD is a recent addition to the spectrum of
familial cancer risk management. Hence it is not
widely available and use so far has been lim-
ited [48]. However, there has been more recent
interest in evaluating patient attitudes and options
related to PGD in the context of other hereditary
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breast and ovarian as well as colorectal cancer
syndromes.

In the U.K., a sample of 102 women with a
BRCA mutation, most were supportive of PGD
but only 38% of the women who had completed
their families would consider it for themselves
and only 14% of women who were contemplat-
ing a future pregnancy would consider it [35]. In
a study of 77 individuals undergoing BRCA test-
ing as part of a multicenter cohort study in Spain,
61% of respondents reported they would consider
PGD. Factors associated with PGD acceptance
were age >40 and having a cancer diagnosis.

In the U.S., a series of studies have evalu-
ated awareness, acceptance, and attitudes related
to PGD among members of Facing Our Risk
of Cancer Empowered (FORCE), an advocacy
organization focused on persons at increased risk
of HBOC [1, 10, 11]. The first study was a
web based survey of 283 members [1], the sec-
ond included 205 attendees of the 2007 annual
FORCE conference [10], and the third was a web
based survey of 962 members [11, 12]. These
studies have documented low levels of awareness,
with 20-32% of study respondents reporting hav-
ing heard of PGD prior to study participation
[10, 11]. With respect to acceptance of PGD,
Staton et al. [36] found only 13% of women
would consider using PGD, whereas, 33% of
respondents in the subsequent FORCE studies
reported that PGD was an acceptable option [10,
11]. In the third FORCE based study (n=962),
multivariable analysis revealed PGD acceptance
was associated with the desire to have more chil-
dren, having previously had a prenatal genetic
test, and previous awareness of PGD. With
respect to attitudinal factors, respondents who
believed that PGD is acceptable for persons at
risk for HBOC, PGD information should be given
to individuals at risk for HBOC, and endorsed
PGD benefits of having children without genetic
mutations and eliminating genetic diseases were
more likely to accept PGD. Conversely, those
who indicated that PGD was “too much like play-
ing God” and reported that they considered PGD
in the context of religion were less likely to
accept PGD.

With respect to hereditary colorectal cancer,
fewer studies have been conducted to assess atti-
tudes toward PGD in the context of Familal
Adenomatous Polyposis (FAP). In a study of
familes from a Dutch FAP registry (n=3525),
30% of respondents considered PGD to be
an acceptable option. Those that had more
favourable attitudes toward PGD were more
likely to have higher levels of guilt about the
possibility of passing the gene on to their chil-
dren and a positive attitude toward termination
of pregnancy in the context of various situations
(in general, if the fetus has Down Syndrome, and
if the fetus is a carrier of the FAP associated
gene mutation [40]. Conversely, in another study
of 20 individuals from a US based clinical sam-
ple of individuals affected with FAP, 90% stated
they would consider PGD. All participants in
this study considered PGD ethical and the 5 par-
ticipants who reported having “strong religious
backgrounds” stated they would consider PGD
[34].

In addition to patient factors, the gradual
uptake may also be attributed to the knowledge
and attitude of referring clinicians to PGD for
these disorders [31, 32] especially if penetrance is
incomplete and the age of cancer onset is in adult-
hood [33]. Uptake varies depending upon the
specific cancer predisposing syndrome and other
treatment options available to patients [34—37].

While a cost benefit analysis of PGD for cys-
tic fibrosis compared to lifelong treatment shows
savings, similar studies are yet to be done for
cancer predisposition [38, 39]. It is important
that individuals with inherited cancers are made
aware about PGD so that they are able to make
informed reproductive choices [37]. Future devel-
opments in array technology and increased under-
standing of the genetics of cancer may lead to
more refined determination of cancer susceptibil-
ity that can be applied to embryos.

Conclusion

PGD is an established technology. For cou-
ples who are fertile, the chance of a successful
pregnancy and subsequently a child unaffected
by the inherited germline mutation is good.
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Couples with inherited cancer predisposition
value the availability of PGD as a reproductive
option. Clinical geneticists and cancer spe-
cialists therefore need to be knowledgeable
about PGD.

Provider Recommendation

1.

Patients with hereditary cancer syndromes
may benefit from discussions of PGD in the
context of family planning.
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Non-traditional Family
Building Planning

Judith E. Horowitz, PhD

Having cancer has been quite scary and physically exhausting. I felt sick and was worried that
1 would die. After the treatment put me into remission, 1 was nervous that I might never have a
child. At the same time, I was also concerned I would pass my bad genes to my children and they
eventually would get cancer too.

Since finding out that as a result of my cancer treatment I am sterile, many of my friends walk
on eggshells when they are around me. I can see by their sideway glances that they are trying to be
sensitive and considerate when speaking about their pregnancies and their children. I feel it is my
Jjob to reassure them that these are not forbidden topics.

I am quite fortunate. As soon as my oncologist informed me that my cancer treatment would
cause infertility, my middle sister told me that when I wanted to become pregnant and have a child,
she would like to donate her eggs to me. The reproductive endocrinologist with whom we consulted
told us that quite often sisters donate eggs to sisters. Luckily, my middle sister Rita is 23 years old,
and is eligible to help me out.

Not to be outdone by Rita, my youngest sister Melody offered to act as our gestational carrier,
should I be unable to carry a baby to term. My husband and I will have to wait until Melody first
has her own child to see whether she still wishes to be pregnant with our child. However, two of my
closest friends who already have children have also volunteered to carry our child.

1 am choosing not to disclose to my friends that Rita will act as my egg donor because I believe
that the information about my child’s conception should belong to my child and that Jake and [
have the obligation to be the first ones to explain the facts about his or her conception. Only after I
disclose to my child, do I intend to tell others. Of course, everyone will already know that Melody
acted as our gestational surrogate because I won’t ever be pregnant. My doctor told me that if
one of my friends acts as our gestational carrier, I will have to tell her that we used Rita’s eggs to
conceive.

However, this experience also has been very humbling. I do not think I would have been the type
of sister or friend who would have gone through controlled ovarian hyperstimulation or pregnancy
for anyone other than me. This has caused me to take a good, hard look at myself and my life. 1
hope I become a better person as a result of having gone through cancer treatment.

Joanna, Adult Cancer Patient

Introduction

Fertility patients frequently report living in a
binary world, one divided between the fertile
and the infertile. However, adolescent and young

J.E. Horowitz (5) adult (AYA) cancer survivors who later learn they
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of their reality are much more complex. They
frequently feel betrayed because the very treat-
ments used to save their lives may be the ones that
have caused them to be unable to have biogenetic
children of their own, unable to fulfill their need
for generativity and their longing for a return to
normalcy [1].

In 1999, it was predicted that by the time this
book is published one in every 250 young adults
would be a survivor of cancer [2]. Although the
ability to have biogenetically related offspring
has been the topic of countless articles and books
published in the area of reproductive health and
medicine, less than half of adolescent and young
adult cancer survivors can recall their oncolo-
gist or other members of their medical team
discussing fertility related issues, including fer-
tility preservation, prior to commencement of
treatment [3—10]. Of those who did remember
their physicians providing facts, advice, details,
or statistics about fertility, many believed the
information they received was inadequate and
presented in an untimely manor [8-13]. Age
seems to be associated with significant differ-
ences in this population: Younger AYA cancer
survivors have reported a need for general fertil-
ity information and older survivors wanted more
age appropriate information, as well as access to
psychological counseling [14].

Psychosocial Issues That May Impact
Consideration of Fertility Preservation

There are similarities and differences between
the general infertile population and AYA can-
cer survivors whose treatment has caused them
to become infertile. Like their infertile counter-
parts, many AYA male cancer survivors believe
if they can ejaculate they are fertile. Similarly,
women who continue to menstruate believe their
fertility has been unaffected by cancer treat-
ment. However, when they realize their beliefs
are wrong they may be quite startled.

In general, fertility patients report feelings
of guilt, fear, anxiety, dismay, sadness, help-
lessness, hopelessness, and, most frequently,
extreme anger. They often experience a wide

J.E. Horowitz

range of somatic symptoms, self-pity, self-
blame, and grief. However, AYA cancer survivors
worry about their long range prognosis, and,
like other infertile individuals, feel a lack of
control.

This feeling of being out of control is expe-
rienced on two separate and distinct fronts, i.e.,
not knowing when or if their cancer will recur,
as well as whether they will be able to have chil-
dren. In addition to the stress and various other
negative emotions experienced by the infertile
population, female AYA cancer survivors report
feeling highly anxious that pregnancy with its
attendant hormonal changes could cause a recur-
rence of their cancer. Additionally, both male and
female AYA survivors fear their potential chil-
dren would be at an increased risk for cancer and
believe they, themselves, might have a shortened
life span, dying before their children are able to
live independent of them [15].

Like their counterparts, many AYA infertile
cancer patients experience significant depression
and anxiety [15]. Additionally, AYA cancer sur-
vivors are at an increased risk of depression
caused by the pain and changes to the appear-
ance of their sexual organs that often are a direct
result of their treatment [16]. Sexual concerns
frequently are overlooked by the AYA cancer sur-
vivors’ medical teams. Cancer treatment often
causes sexual dysfunction, including erectile dys-
function, hyposexual desire disorder, inability
to climax, vaginal stenosis, and dryness which
can cause dyspareunia, numbness, and disfigure-
ment, e.g., surgical removal of breasts, testes,
vulva, etc [3].

Additionally, the vomiting, pain, nausea, and
obesity that often accompany cancer treatment
may leave adolescents and young adults feel-
ing extremely distressed [17]. Visible scars cause
AYA cancer survivors to feel considerable self-
consciousness (Odo 2009), and they frequently
experience fatigue and cognitive changes [18].
Furthermore, along with adjustments to their self-
concepts, AYA cancer survivors often feel defec-
tive and abnormal, and worry about the likelihood
of finding a romantic partner to whom they must
disclose not only their history of cancer, but their
infertility, as well [18, 19].
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Although many AYA cancer survivors have
been found to have astonishing resilience, some
experience post-traumatic stress disorder, which
may cause them to delay fertility treatment, as
treatment itself might trigger a recurrence of
PTSD symptoms [3, 20, 21]. Due to the late
effects of their treatment, AYA cancer survivors
may be at increased risk for sexual experimenta-
tion and substance abuse, including an addiction
to smoking, as well as alcoholism, which are well
known contributors to decreased fertility [22-27].

Simultaneously, AYA cancer survivors must
negotiate problems with their health insurance
and may be saddled with huge debt resulting from
their cancer treatment. Moreover, unlike others
solely diagnosed with infertility, AYA cancer sur-
vivors often find their education and socialization
disrupted, and may have difficulty with employ-
ment due to frequent absences, not only during
treatments but recuperation, as well. Often cancer
patients and survivors encounter changes in their
relationships with family members, friends, and
their peer group. Furthermore, AYA cancer sur-
vivors often feel “older” than their peers, causing
them to feel disconnected from their contempo-
raries. Unable to feel the sense of immortality
ordinarily experienced by their age group, their
developmental tasks may be socially delayed, and
subsequently, AYA cancer survivors may put off
trying to conceive [6, 26].

Zebrack and Zelter have called upon cancer
treatment teams to develop counseling methods
to help AYA cancer survivors adopt health pro-
moting behaviors [27]. Practicing healthy behav-
iors can reduce AYA cancer survivors’ fears about
the possibility of prematurely dying from can-
cer, as well as diminish the ill-effects of risky
behavior on their potential fertility [28]. As AYA
cancer survivors regain some control over their
lives, they may be able to more competently cope
with infertility.

Informed Decisions
As was previously mentioned, less than half of

AYA cancer survivors recall their physicians dis-
cussing fertility preservation options. Merz and
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Fischoff differentiate between mere recall and
deeper comprehension, and suggest understand-
ing one’s options are very important to good
decision-making [29]. Bryan reported that more
than 50% of the adult population of the US has
low health literacy, and therefore this lack of
understanding can lead to questionable informed
consent [30].

The debilitating battle with cancer can leave
even highly educated and intelligent patients con-
fused and mentally exhausted. Considering the
physical repercussions that cancer patients expe-
rience, they may feel sense of shame when unable
to decipher and make sense of the information
their physician is presenting to them, and they
may not ask their doctor to provide additional
comprehensible explanations.

Peters et al. discuss the concept of numeracy,
i.e., the element of health literacy that refers to
one’s ability to understand numbers, necessary
for good decision-making [31]. Less numerate
patients give more credibility to immediate ben-
efits than to those that will occur in the future.
Therefore, too many AYA survivors may not
realize that when certain cancer treatments are
employed, infertility is a statistically probable
result. Additionally, less numerate patients tend
to rely upon nonnumeric sources of information,
e.g., their trust of their physician or their emo-
tional state, for their decision-making. Therefore,
they may be unable to make good decisions as
any conclusions would be derived from unin-
formed sources.

Physicians have a fiduciary duty to obtain
informed consent from their patients [32].
Additionally, physicians are trained to identify
the best treatments for each patient and then
discuss both the benefits and the potential risks
involved in each treatment choice. However, it
has been estimated that only 12% of adults are
considered to possess the ability to understand
complex health information [33].

In general, risks for patients can be interpreted
as either loss (es) or exposure to the possibil-
ity of injury, and fertility risks in the treatment
of cancer may mean a temporary or perma-
nent loss of reproductive capabilities [32]. The
term risk communication refers to the process
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of communicating information about risks under
circumstances involving a combination of low
trust, high concern, perceived crisis, or differen-
tial interpersonal power. Many of these condi-
tions seem to exist for, among others, AYA cancer
patients [34].

AYA cancer patients may find decision-
making rather difficult, especially if they never
previously considered their fertility at risk.
Neither adolescents nor young adults receive
training in good decision-making prior to their
diagnosis. Provision of sufficient information
which permits patients to make knowledgeable
choices is necessary for a truly informed consent.
However, cancer patients actually may be too ill
to consider the benefits of alternative treatments,
and therefore the choices they are called upon to
make may seem overwhelming.

Many cancer patients may choose to avoid any
immediate potential personal risk, i.e., death, and
instead may revise their expectations regarding
their capacity in the future to have biogenetic
children [35]. However, if AYA cancer patients
are unable to make good decisions regarding their
long-term reproductive health, and should they
need to rely upon others for assistance, their deci-
sions could no longer be perceived as having
been reached autonomously, presenting an ethical
problem. Does this then invalidate their informed
consent?

Access to treatment, justice, and fairness are
three additional areas of ethical conundrums that
bear discussion. AYA cancer survivors’ treat-
ments may have depleted their own, as well
as their families’ monetary resources. ART is
very expensive, especially third party collabora-
tive arrangements, and cancer survivors may be
unable to afford fertility treatment. Being denied
access to fertility treatments seems especially
unfair, as AYA cancer survivors have already
struggled to survive.

Recently, neuropsychologists have begun to
investigate cognitive functioning in adolescents
and young adults. Their research helps shed light
on the capacity for good decision-making for
this population [36, 37]. Sowell and her col-
leagues found the frontal lobe of the brain,
which is responsible for reasoning, as well as
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comprehending long-term consequences, under-
goes more changes during adolescence than at
any other stage of life [38]. In a later study,
Sowell and her team of investigators found that
the brain continues to mature well into an indi-
vidual’s early 20s [39]. Therefore, a teenager or
young adult’s inability to plan for the future or
think about the consequences of their treatment
should be considered when assessing the AYA
cancer survivor’s decision-making capacity about
their future fertility.

Although AYA cancer survivors’ immaturity
may have an adaptive role when assessing the
stress and trauma of their diagnosis, they liter-
ally may be unable to wrap their brains around
the consequences to their future fertility [20]. It
may be that only when AYA cancer survivors
attempt to conceive that they will be confronted
with the outcome and repercussions of their
prior treatment. This is neither fair nor just, and
AYA cancer survivors may require assistance in
accepting the reality of infertility, which in all
likelihood may cause them to seek non-traditional
alternative methods of family building.

Non-traditional Alternatives for Males

Those AYA males with cancer who have a normal
sperm count when diagnosed may wish to freeze
their sperm for subsequent intrauterine insemi-
nation (IUI) cycles with future female partners.
However, if they are azoospermic or have a low
sperm count at the time of their cancer diagno-
sis they may choose to freeze sperm obtained
through testicular sperm extraction (TESE) for
later use with in vitro fertilization (IVF) and intra-
cytoplasmic sperm injection (ICSI), which injects
the sperm directly into the egg so fertilization
can take place, and offers hope of conceiving
biogenetically related offspring [8, 12, 40-50].
Additionally, with respect to those men who have
a partner at the time of their diagnosis, ICSI
may be used for those who wish to cryopreserve
embryos, rather than sperm, alone, prior to the
commencement of cancer treatment.

Fearful for their survival, AYA males too
often do not think about their lives after cancer
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treatment ends. A male’s fertility may be perma-
nently or transiently affected after treatment ends.
As there is no prognostic test available to ascer-
tain who will be left infertile, sperm banking has
been urged and cryopreservation should be sug-
gested prior to the beginning of cancer treatment
[8, 12, 40, 42, 45, 46, 49-51]. Physicians sug-
gesting sperm banking to those under the age of
majority should be particularly sensitive to ado-
lescent embarrassment about masturbation [7].
Additionally, the Ethics Committee of the ASRM
recommends that any discussion of sperm bank-
ing should take place outside the presence of the
adolescent’s parents [51]. AYA cancer patients
should be told of the potential harmful effects
of reproduction on their potential children [51].
Young AYA cancer survivors deciding to cry-
opreserve their sperm will be forced to make
legal decisions about the possibility of posthu-
mous reproduction should they not survive their
disease.

According to Shover and her colleagues, most
AYA cancer survivors report wanting to have a
biogenetically related offspring, and once cancer-
free, believe they are healthy enough to be good
parents [52, 53]. Additionally, they seem to place
a higher value on the family, believing their per-
spective on life has been radically altered so that
they cherish those things that are important and
minimize the insignificant. AYA cancer survivors
also believe they more easily deal with stress
without bearing negative consequences.

Unfortunately, cryopreservation does not
guarantee conception. Recently, Dotinga (2010)
reported that vitrifying sperm by removing the
plasma, suspending them in a sucrose solution,
fast-freezing the sperm with liquid nitrogen,
and subsequently storing in a deep freeze may
improve the survival rate for later use [54]. AYA
cancer survivors may be asked to consider sperm
recipientcy if they are fearful that their sperm put
their future children at greater risk for cancer,
if they did not have viable sperm at the time of
diagnosis, or if cryopreservation did not occur.

Researchers are developing procedures for
male AYA survivors who become infertile as a
result of cancer treatment. Recently, Belgian sci-
entists reported that testicular tissue extracted
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from young, pre-pubescent boys could be suc-
cessfully converted to sperm precursor cells [55].
Eventually enough cells could grow and repop-
ulate in the adult survivor’s testes where they
would mature into sperm necessary for concep-
tion. This technique is experimental and until it
has been found safe, males may decide to use
donor sperm.

Sperm Recipientcy

Sperm recipientcy is the most frequently used and
successful method of family building available
for males. If cryopreservation was not offered or
was not possible prior to the beginning of can-
cer treatment, one might expect the male AYA
survivor to feel anger and loss. Researchers have
reported that men who need to use donated sperm
feel less virile and masculine, and frequently have
a diminished sex drive. Often their sexual iden-
tities suffer and they feel socially stigmatized
[28, 56-61]. Additional psychological and emo-
tional reactions to the need to use donor sperm
include; lack of confidence and shame, and low
self-esteem [58, 60, 62-69]. Moreover, cancer
survivors who need to use donated sperm may
feel defective and abnormal and often have an
especially difficult time grieving for the loss of
their former, healthy selves [19].

When use of their own cryopreserved sperm is
not viable, donor sperm in conjunction with TUIL
offers an alternative fertility treatment. Prior to
using donor insemination (DI), the female part-
ner of the male AYA cancer survivor will be
medically evaluated. Initially, insemination will
be attempted without the use of ovulation stim-
ulating drugs. DI will be synchronized with the
woman’s menstrual cycle to coincide with ovu-
lation. Should a live birth fail to result from a
natural cycle, medications for controlled ovarian
hyperstimulation (COH) may be administered in
conjunction with DI, which increases the likeli-
hood conception will occur [70].

DI is conducted with the thawed semen of
the donor, which is drawn into an insemination
catheter with a syringe attached to its end. The
syringe is inserted through the woman’s cervix
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and into her uterine cavity where the semen is
deposited. If DI is successful, the sperm will
travel into his partner’s fallopian tubes where
fertilization will occur [71].

The donated sperm that is used in IVF pro-
cedures with ICSI have to survive the thawing
process. The rates of success for this procedure
can vary and are influenced by many factors,
such as the quality of the sperm, the ova, and the
woman’s uterine environment [72].

Should the male be a partner in a homosexual
relationship, or if he is single, he may elect to use
donor sperm, donated oocytes, and a gestational
carrier to help him create his family. Because
many cancer survivors are fearful they will genet-
ically transmit cancer to their offspring, men in
homosexual relationships may prefer to use the
sperm of their healthy partner, if available.

Mancini et al. found that AYA cancer sur-
vivors who did not preserve their sperm prior to
cancer treatment reported a lower physical and
mental quality of life [8]. A precautionary tale to
physicians emerges from those patients who had
not been informed that cryopreservation of sperm
was an option, as they universally reported being
dissatisfied with their medical treatment [7].

Types of Sperm Donors

Although men unable to conceive with their own
sperm rarely disclose their infertility to others,
AYA cancer survivors usually do not have the
luxury of privacy, as their diagnosis and treat-
ment probably has been the subject of discussion
among their families and friends. Consequently,
friends and family members might offer to donate
their sperm to help the survivor build his family.
AYA cancer survivors who are sperm recipi-
ents may prefer to use known donors because
the donor’s medical background and genetics
will be familiar. Sperm donated by family mem-
bers can preserve the genetic link to the recip-
ients. Furthermore, when intrafamilial donation
is available, the donors, recipients, and their off-
spring may enjoy a closer relationship than if the
sperm had been provided by an anonymous donor
[73].
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Known donors, including family members,
will be required to submit to the identical med-
ical, genetic, and psychological testing required
of anonymous sperm providers. Those tests may
reveal problems that were previously unknown
to the potential donor, possibly causing him
psychologic distress and emotional problems.
Additionally, researchers have reported that fam-
ily members may experience changes in their
dynamics, either bringing family members closer
or causing a deterioration in their relation-
ship [74, 75]. However, keeping in touch with
their sperm donors may be more important
to AYA cancer survivors than to the general
public because they realize that serious health
risks exist and can capriciously strike anyone at
anytime.

Researchers have reported the majority of
potential sperm donors require anonymity and
confidentiality [76-78]. However, mature sperm
donors have been found to be more amenable to
open donation than younger sperm donors [57,
66]. Many potential sperm donors are willing
to provide non-identifying information to their
offspring and recipients, and others permit their
identities to be released when their offspring
reach the age of majority [57, 76-79]. Sperm
providers’ attitudes toward openness often reflect
the attitudes held by the sperm bank personnel
[58].

Moreover, Rowland found more than half of
the donors surveyed in her study would accept
contact from their adult offspring [80]. More
recently, sperm donors have reported their will-
ingness to participate in a voluntary sperm donor
registry [81]. Momentum and the wishes of the
donor conceived children may continue to drive
the recent trend toward disclosure and openness.

Alternative Family Building for Females

Although physicians have been strongly urged to
discuss fertility preservation with their patients,
they infrequently communicate the impact cancer
treatment will have on the female’s fertility [13,
35, 76, 82]. Many women report that they never
received information about the deleterious effects
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of chemotherapy or radiation on their fertility, nor
were they referred to reproductive endocrinolo-
gists for fertility treatment prior to undergoing
cancer treatment [5, 9-11, 16].

Cancer treatment protocols have improved
the long-term survival rates of adolescents and
young women, and, following medical interven-
tion, ovarian damage to survivors can be deter-
mined by the class of chemotherapeutic agent
used, as well as the woman’s age, and the dose
of pelvic radiation received [83-85]. Anticancer
drugs affect a woman’s reproductive abilities
through both stromal and ovarian follicular dam-
age, but the precise process has yet to be under-
stood [85]. A greater percentage of females than
males become infertile as a consequence of their
cancer treatment and women usually feel more
distressed about their infertility than their male
counterparts [4, 13, 86].

The most successful option for women who
desire to have children is embryo storage, but
cancer treatment would need to be delayed
while the woman undergoes controlled ovar-
ian hyperstimulation (COH) and oocyte retrieval,
also called egg harvesting. Females with part-
ners at the time of their cancer diagnosis
may wish to cryopreserve embryos created with
their partner’s sperm. Women without partners
may chose to use donor sperm with their ova,
as embryo cryopreservation currently is the
most viable non-traditional alternative of fam-
ily building. However, if without a partner, she
would need to select a sperm donor which
may easily overwhelm an adolescent or young
adult [87].

Successful family building alternatives for
female AYA cancer survivors who have not cry-
opreserved embryos include oocyte recipientcy,
which can be used for those whose ovaries were
affected by their cancer treatment, and gestational
surrogacy which is appropriate for female AYA
cancer survivors whose uteri were affected or
removed. Several strategies for fertility preser-
vation are available, but at this time most are
experimental. Cryopreservation of ova and other
investigational alternatives will be reviewed later
in this chapter.
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Oocyte Recipientcy

Women are born with a finite number of imma-
ture ova. Approximately two million eggs are
found in a female infant’s ovaries. Although usu-
ally as a teenager, 300,000-400,000 ova remain,
with about 1,000 dying each month (Silber 2005),
Cancer treatment can cause the destruction of an
AYA’s eggs, and consequently her ovaries will
cease to produce estrogen and she will proceed
through menopause [88]. The process of ovarian
failure is intermittent in women who do not go
through cancer therapy [89]. However, in women
exposed to radiation, chemotherapy, or a com-
bination of both, ovarian failure is an abrupt
event.

Should an AYA cancer survivor wish to have
children, she will be asked to consider using
donated ova in conjunction with IVE. If she
agrees, both the donor’s and the AYA cancer
survivor recipient’s menstrual cycles will be syn-
chronized, and the ovum recipient’s endometrial
lining will be made ready for implantation of
the transferred embryos [90]. Simultaneously,
the laboratory staff processes the sperm, which
activates them so they can penetrate the eggs.
The ova can be fertilized with either her part-
ner’s sperm or sperm from a donor. The eggs
will be placed in a container with the cul-
ture medium, and after several hours the pro-
cessed sperm will be added to the microen-
vironments under oil. Once the sperm pene-
trates the outside of the ovum, consisting of the
corona radiata and the zona straita or zona pel-
lucida, fertilization can occur and the embryos
are allowed to develop prior to transfer. The
petri dishes containing the embryos remain in
an incubator at the temperature a woman’s body
would provide. Once divided, the embryos would
be transferred into a catheter and deposited
into the recipient’s uterus three to five days
later [91].

The patient will have a blood test 10-12 days
after embryo transfer to determine whether she is
pregnant [92]. Any excess embryos that were not
transferred to the ovum recipient can be cryop-
reserved for subsequent IVF cycles. Should the
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AYA survivor no longer have a uterus, a ges-
tational surrogate can receive the embryos, and
this alternative will be discussed later in this
chapter.

Anticipating the need to use donated oocytes,
which prevents the intended mother from being
biogenetically linked to her child frequently
results in feelings of loss, grief, frustration,
regret, guilt, ambivalence, and anger at life’s
injustice. Prior to beginning medical treat-
ment, an oocyte recipient will need to address
whether she feels unequal within the parent-
ing unit. Many oocyte recipient patients fear-
fully fantasize that one day their children will
state aloud they are not the ‘“real” mother.
These women are distinguishing the difference
between being a genetic, rather than gestational
mother.

A mental health professional practicing within
the realm of reproductive health and medicine
can assist the patient to sort through her emotions
and help the oocyte recipient come to terms with
this differentiation. Psychologists can have the
egg recipient AYA cancer survivor acknowledge
and accept that for nine months of pregnancy
she will nourish, protect, and, in all likelihood,
bond with this child. Moreover, the oocyte recip-
ient can learn to see herself as a caring mother
even prior to embryo transfer by her efforts to eat
well-balanced meals, take prenatal vitamins, and
to eliminate caffeine, alcohol, or any drugs that
might harm the fetus [70].

Types of Oocyte Donors

There are three possible types of oocyte donors
from which AYA cancer survivors can choose.
Known donors are those known to the recipi-
ents at the time of conception. These are usually
family members or friends who either approach
the recipients or are asked by the recipients to
become their potential ovum donors. Recipients
are often appreciative of the opportunity to use
a known donor because her genetic background
and health history are familiar and, in the case
of family members, are similar to the recipient
herself.
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On the other hand, AYA cancer survivors may
find anonymous donors more suitable because
they never wish for their identities to be revealed
to the recipient or their offspring. Anonymous
donation avoids changes in the relationships
among family members or friends. The child or
children conceived with gametes from an anony-
mous donor in this type of collaborative arrange-
ment would not be confused by the biogenetic
ties inherent in familial donation, as very definite
boundaries would exist. However, there is a grow-
ing trend in the field of reproductive health and
medicine towards meeting the egg donors.

Identified donors may be particularly attrac-
tive to recipients who are cancer survivors, as
identified donors are willing to have their iden-
tities released to the children conceived from
their ova once the offspring have reached the age
of legal majority. This would permit the donor
conceived children to acquire updated pertinent
medical information about their oocyte donors,
as well as their biogenetically related families,
which, in turn, might allay the recipients’ fear of
the unknown.

Experimental Procedures

The storage of frozen oocytes for future fertiliza-
tion has only recently been met with a modicum
of success and is still considered an experimen-
tal treatment. Other experimental options include
freezing ovarian tissue or an entire ovary for
future transplantation, the transposition of ovaries
prior to radiation, hormonal and pharmacologic
protection during cancer treatment, and finally, a
complete uterine transplant [87, 93-97]. Patrizio
argues that doctors are not ethically obligated to
offer experimental services to AYA cancer sur-
vivors during a time when they are extremely
vulnerable [98]. As more elegant methods for the
conveyance of informed consent are established
and better educational materials and professional
guidelines for fertility preservation are devel-
oped, as well as when more successful oocyte
cryopreservation methods are devised, women
who have had cancer may require donated ova
with less frequency [99, 100].
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Alternatives for Both Males and Females

The two most popular non-traditional family
building methods available to both female and
male AYA cancer survivors are traditional and
gestational surrogacy. Domestic and interna-
tional adoptions, which have been employed for
decades, also offer AYA cancer survivors the
opportunity to have families.

Surrogacy

Surrogacy is a viable option for intended parents
who are either unable to carry a baby to term
or conceive without assistance. Traditional surro-
gates use their own eggs and sperm provided by
either the intended father or sperm donor, usually
using IUI Traditional surrogacy is less expensive
than gestational surrogacy and may not require
the surrogate to undergo surgery. However, in
the case of single or homosexual AYA male can-
cer survivors who have previously banked their
sperm, IVF with ICSI and embryo transfer with
the aid of either a traditional or gestational sur-
rogate offers a good alternative to remaining
child-free.

A gestational surrogate, usually called a ges-
tational carrier (GC), does not use her own ova
and achieves pregnancy with IVE. After embryo
transfer, the GC carries the pregnancy for the
intended parent(s). The gametes may be provided
by both of the intended parents (IPs), an egg
donor and the intended father, donated eggs and
donated sperm, donor sperm and the intended
mother’s oocytes, or donated embryos. Due to the
potential for legal and emotional difficulties, tra-
ditional surrogacy is being used less frequently
than gestational surrogacy. Fewer legal issues
arise when using a GC as the surrogate lacks a
biogenetic connection to the resulting offspring.
AYA female cancer survivors with histories of
chemotherapy, radiation, or hysterectomies may
find contracting with a GC, an excellent option.

AYA cancer survivors can expect to receive
positive reactions from both maternal and pater-
nal parents after they disclose that GCs will be
assisting them in the creation of their families
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[101]. The majority of IPs perceived their rela-
tionship with the surrogates as harmonious [102].
Those surrogates who have a satisfactory rela-
tionship with the IP or IPs usually express sat-
isfaction with their experience [101-106].

Adoption

AYA cancer survivors may also elect the adoption
alternative. There are many reasons AYA cancer
survivors may prefer adoption over participation
in the ARTs. AYA survivors may be poor can-
didates for ART using their own gametes, even
those who took advantage of cryopreservation
prior to the commencement of cancer therapy, as
their reproductive cells would need to survive the
thawing process. They may not have sufficient
funds to cover both fertility treatment and adop-
tion, especially if the AYA cancer survivor wishes
to have more than one child. Therefore, they may
choose to adopt as they may feel more confident
of building their family with this time honored
method. Many kind-hearted individuals and cou-
ples prefer to adopt an existing child who might
not otherwise have a stable and loving family.

Additionally, after already experiencing the
uncertainty of a good prognosis, as well as the
toll taken by the lack of personal privacy caused
by their cancer treatment, AYA survivors may not
wish to be perceived yet again as a patient who
is somehow defective. AYA survivors may wish
to bypass all additional invasive medical treat-
ments, including those necessary to conceive a
child through the ARTs. Moreover, adopting a
child who is not biogenetically related to either
parent may seem to equitably balance the lack of
a biogenetic link between the child and either par-
ent. However, many individuals and couples will
decide to adopt after a series of failed attempts to
conceive using the options previously discussed.
Adoption, which once seemed less desirable, may
now be considered their last possible chance to
become parents.

Furthermore, current research concludes that
children adopted into gay and lesbian families are
just as well-adjusted as those raised in heterosex-
ual households [107]. Therefore, AYA gay and
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lesbian cancer survivors eventually may have an
easier time adopting as some countries and states
within the US are revising their current laws.

AYA survivors should be cancer free for 5
years (which is the gold standard benchmark)
prior to aggressively attempting to adopt. During
the time they are cancer free and waiting to build
their families, AYA cancer survivors can receive
information from their physicians about their
chances for long-term survival. Additionally, they
can begin to research the various types of adop-
tions that are available. Survivors could designate
who would provide support and be responsible
for the child(ren) should they predecease their
adopted child.

Individuals do not come with a guarantee that
they will live for the 20 plus years necessary to
raise children. However, the possibility of liv-
ing until, and hopefully after, one’s child enters
college is highly desirable. Furthermore, AYA
cancer survivors should prepare a will that pro-
vides for the placement of their child upon their
death. During this five year wait, AYA cancer sur-
vivors can address their fears and psychological
concerns about adoption, including the adoption
triad comprised of themselves, the birthparent(s),
and the adopted child.

Domestic vs. International Adoption

Domestic adoptions involve adoptive parents and
children who have the same country of residence
and are of the same nationality. International
adoptions involve parents who do not reside in the
same country as the child who they wish to adopt.
There is some disparity in the literature regarding
whether it is easier for AYA cancer survivors to
adopt domestically or internationally.

Rosen (2005) states that many countries do
not consider cancer to be curable and there-
fore, an AYA cancer survivor’s history will
exclude him or her from eligibility to partici-
pate in an international adoption [109]. However,
Moss believes that international adoption is fea-
sible [108]. After providing a well-chosen social
worker (one who is well-versed in cancer litera-
ture and is sympathetic towards cancer survivors)
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with documentation from the cancer survivor’s
physicians, including their diagnosis and treat-
ment, current medical status, issues of future
medical risk, and projected length of survival,
the social worker is free to elect not to pro-
vide a detailed health history to the birthpar-
ents. Often those wishing to become adoptive
parents do not know that it is their prerog-
ative to select the social worker with whom
they will work. If the social worker chooses
to disclose the health status of the AYA can-
cer survivor to an international agency, it may
follow that a domestic rather than international
adoption may be easier to achieve. Ineligibility
to adopt internationally may cause the survivor
to feel further victimized by the unfairness
caused by the dual diagnosis of both cancer and
infertility.

Birthparents in domestic adoptions, are often
permitted to select with whom to place their
child. They may chose to discriminate against
the AYA cancer survivor once the medical his-
tory has been revealed. Therefore, anonymous
and closed international adoptions in countries
that allow cancer survivors to participate may
be preferable. Prospective parents must be pre-
pared to travel at least once, and sometimes more
often, to the country from where they wish to
adopt. Often lengthy stays are the norm, rather
than the exception. This can cause employment
disruptions and create additional travel expenses
that may be especially onerous for AYA cancer
survivors who already may have missed years in
the workforce and may face considerable obsta-
cles to their professional development. Moreover,
the background and health information about the
adoptees that adoptive parents receive from inter-
national agencies is often incomplete and unre-
liable. This may cause anxiety in AYA cancer
survivors who already know about the capricious
nature of serious, life-threatening diseases.

All domestic adoptions involve home studies
which assess the individual or couple’s motiva-
tions and expectations in their desire to adopt.
Family relationships will be examined and unre-
solved fertility issues will be addressed. Parental
education and employment will be scrutinized,
and they will be asked to provide financial
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reports. Applicants’ health histories will be taken
and sometimes a physical examination by quali-
fied physicians will be required. References must
also be supplied to the person conducting the
home study. Descriptions of additional types of
adoptions follow below.

Agency vs. Independent Adoption

Agency adoptions, e.g., governmental or social
service, also help individuals who wish to par-
ent. A governmental agency usually becomes
involved when the birthparents’ rights have been
revoked. Parental rights may be terminated due
to abuse, neglect, or inability to provide a home
free from exposure to violence, drugs, or other
illegal activities. Social service agencies, non-
sectarian, as well as those with religious affili-
ations, e.g., Catholic charities, Jewish Adoption
and Foster Care Options (JAFCO), exist in addi-
tion to those which are connected to for-profit and
non-profit agencies. Traditional agency adop-
tions occur when the birthmother places her child
with the agency, and is permitted to select the
adoptive parents from that agency’s pre-approved
list of potential parents.

Independent or private adoptions occur when
a potential adoptive individual or couple locates
birthparents or a birthmother with the assis-
tance of an attorney or adoption facilitator, who
makes arrangements for the placement of a child.
Birthmothers can only be reimbursed for the
expenses they incur during their pregnancies, the
birth of their children, and the care they receive
immediately postpartum, as it is illegal to “pur-
chase” a child. Often prospective parents feel
some sense of control in independent adoptions
because they may be more involved in decision-
making.

AYA cancer survivors may prefer indepen-
dent adoptions, as the restrictions present in
other methods of adoption frequently can be
bypassed. However, financial risks are greater in
independent adoptions and they present the great-
est emotional risk because the birthparent(s) can
reclaim the child up until the time parental rights
have been legally terminated. The time frame
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for birthmothers (or birthparents) to revoke their
rights varies from state to state, and therefore
familiarity with adoption laws is essential prior
to deciding on an independent adoption.

Closed vs. Open Adoption

Confidential and anonymous adoptions are also
called closed adoptions. In the past, international
adoptions were always closed. However, recently
there has been more openness in international
adoptions, which slowly are being modified to
reflect the changes that have taken place during in
the past several decades in domestic adoptions.

Varying degrees of openness exist in open
adoptions. The birthparents and the adoptive par-
ents learn identifying information about each
other in open adoptions. They are encouraged to
meet each other and form a relationship, espe-
cially for the benefit of the child. Grotevant
(1997) reported open adoptions generally have
positive outcomes for the birthparents, adoptees,
and the adoptive parents [110].

Birthparents and adoptive parents in semi-
open adoptions may not permit their identities to
be revealed, but they may receive and exchange
photographs and information about each other’s
health background, their educational achieve-
ments, type (but not exact location) of employ-
ment, etc. A face-to-face meeting (without dis-
closure of the participants’ names, address of
residence, or places of employment) may be facil-
itated in semi-open adoptions by a third party,
e.g., social worker, adoption attorney, or repre-
sentative of an adoption agency.

Furthermore, in both semi-open and open
adoptions the birthparents may receive an essay
written by the potential adoptive parents explain-
ing why they wish to adopt a child. Frequently,
the birthmother is permitted to read potential
adoptive parents’ portfolios and choose with
whom she wishes to place her child, the adoptee.
Prospective adoptive parents may be able to
choose the degree of openness they want, as
well as the extent of future contact, and should
memorialize everything in writing. Exchanging
emails, photographs, and phone calls, as well as
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planning to meet in person once or twice a year
can help the birthparents move forward in their
lives. Open adoptions can help the adoptees have
a sense of acceptance rather than abandonment,
and may permit the adoptive parents to attach to
their children without fearing the unknown.

Adjusting to the Transition
to Parenthood

AYA cancer survivors experience significant
loss prior to adoption. Survivors’ years of
medical treatment, psychological upheaval and
disappointments, including changes to their
self-concept, familial and marital conflicts, nar-
cissistic injury, and stigma will impact their
adjustment to parenting after adoption. We can
expect AYA cancer survivors to feel a lack of
control over their destinies, as well as believing
that their world will never again be predictable.
However, research supports that adoptive parents
usually enjoy an easier transition to parenthood
than biogenetic parents, as they have longed for,
anticipated, and planned for the arrival of their
child [111].

Often infertile individuals and couples fear
they will not be able to love an adopted child as
much as they could a biogenetically related child.
Furthermore, prospective parents frequently are
afraid their children will not adequately love
them, and will seek out and enjoy a deeper, more
loving relationship with their birthparents. AYA
survivors may wonder whether their children,
knowledgeable about their history of cancer, may
wish to find their more robust birthparents with
whom they could share a life free from health
concerns. However, once informed that most
adoptees do want some sort of relationship with
their birthparents, parents need not interpret their
children’s desire as a failure or inadequacy on
their part.

Conclusion

In all probability, the ranks of AYA cancer sur-
vivors will increase due to advances in treat-
ments, as well as research, especially within
the area of genome studies. Individualized
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cancer treatments will enable medical teams
to save more lives, but not necessarily their
patients’ fertility. However, fertility treatments
currently considered experimental hopefully
will evolve, significantly improve, and become
routine.

Concurrently, psychologists will contribute
new research to the existing body of lit-
erature regarding how humans learn. Their
findings can advise physicians how to bet-
ter communicate health risks to their AYA
patients. Additionally, physicians can present
information about fertility in multiple ways,
taking into account that people absorb new
data through auditory, visual, and kinesthetic
means.

Cancer teams can employ an assortment
of the above methods and encourage their
patients to ask questions in an unhurried and
non-judgmental atmosphere, i.e., one that is
shame-free. Oncologists and medical team
members who heed the advice provided by
psychologists can assist AYA cancer survivors
and their families, who may not possess ade-
quate health literacy at the time of diagno-
sis and subsequent treatment. These adapta-
tions in patient education will enable survivors
to make truly informed choices. As previ-
ously mentioned, ethical decision-making can
occur only when patients are able to reach
autonomous decisions.

In conclusion, AYA cancer survivors who
wish to build families of their own will con-
tinue to find assisted reproductive techniques
beneficial. Non-traditional methods such as
sperm and oocyte recipientcy, as well as tra-
ditional and gestational surrogacy will be pre-
ferred methods of family building for some,
while others will elect the adoption alternative.

Provider Recommendations

1. The medical team should be familiar with
the cognitive function of adolescents and
young adults so as to enable their patients so
they can make good treatment decisions and
provide their informed consent.
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10.

. The AYA survivors’ oncologists and medical

team should provide adequate information
regarding fertility related issues, including
fertility preservation and the availability of
psychological counseling for the emotional
difficulties that may arise with the diagnosis
of infertility.

. AYA cancer survivors’ medical team should

discuss sexual issues with their patients; e.g.,
disfigurement of sexual organs, various sex-
ual dysfunctions (hyposexual desire disorder,
dyspareunia, erectile dysfunction), etc.

. Physician initiated discussions concerning

sexual topics with both male and female AYA
cancer patients should take place without the
presence of their parents.

. Prior to treatment, physicians of AYA males

should thoroughly explain cryopreservation
of sperm, intracytoplasmic sperm injec-
tion (ICSI), and testicular sperm extraction
(TESE).

. Male AYA cancer survivors should be

informed about sperm recipientcy in con-
junction with intrauterine insemination and
in vitro fertilization, and, for single and/or
homosexual males, the availability of tradi-
tional surrogates and gestational carriers.

. Understanding that more females than males

are infertile after cancer treatment and are
more upset about being infertile, their medi-
cal team should discuss embryo cryopreser-
vation with either their partner’s sperm or
that obtained from a sperm donor.

. AYA cancer survivors should be able to dis-

tinguish amongst known, anonymous, open,
and identified sperm and oocyte donors.

. Cancer team members should thoroughly

explain the experimental medical treatments
available to their AYA female patients. These
include the storage of frozen oocytes, ovarian
tissue and total ovarian transplantation, ovar-
ian transposition, uterine transplants, etc.
Both male and female AYA cancer survivors
should be aware of the availability of tra-
ditional surrogates and gestational carriers.
Additionally they should be able to distin-
guish between the various adoption alter-
natives, i.e., open vs. closed, agency vs.
independent, domestic vs. international.
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Parenting with Cancer I:
Developmental Perspective,
Communication, and Coping

Kristin S. Russell, MD and Paula K. Rauch, MD

Mary is a 45-year-old married mother of three children, 6 year old Sarah, 10 year old Katie, and
15 year old Ethan. She was diagnosed with breast cancer several months ago, and she and her
husband have discussed the diagnosis openly with all three children. She comes to the clinic for
her first chemotherapy infusion. When the nurse, who knows her well, inquires about how things
have been going with her children, Mary starts to cry. She says that Sarah, her youngest daughter,
has been asking a lot of questions that are hard to answer; particularly upsetting is the question,
“Why did you get cancer mommy and when will I get cancer?” Katie, her middle daughter, has
been very anxious about Mary losing her hair and wants her to wear her wig all the time. Mary
promised Katie she would, but she wishes she could take the wig off at home. She’s not worried
about her oldest, Ethan, because he is always out with his friends and never at home. She hasn’t
been checking in with him, and is hoping he’s doing his schoolwork. She appreciates all the calls
from neighbors and friends from church, but has been overwhelmed by the constant calls and offers

10

of help.
Mary, Adult Cancer Patient

Introduction

An estimated 2.85 million children in the United
States are living with a parent who has been
diagnosed with cancer [1]. One-third of patients
with breast cancer have dependent children [2].
For these parents, often their biggest worry is
what impact their cancer will have on their chil-
dren. Unfortunately, it is not common for parents
to receive support from clinicians about these
concerns.

Our aim for this chapter is to familiarize
clinicians with the common worries that parents
have and empower them with strategies they
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can use to help support parents in this difficult
time. The content discussed in this chapter is
derived from the accumulated clinical experience
of the team of clinicians comprising the Parenting
at a Challenging Time (PACT) Program at the
Massachusetts General Hospital (MGH) [3-21].
This chapter will present information that clin-
icians can use to take a parenting history, and
to use a developmental perspective to guide par-
ents at different stages of illness, including new
diagnosis, treatment, survivorship, and end-of-
life. Practical strategies for parenting challenges
such as communication with children about ill-
ness, preserving family time, and harnessing sup-
port networks will be addressed so that clinicians
are equipped with tools they can use to directly
impact parents with cancer.

It goes without saying that families experience
considerable distress and pain when a parent has
cancer. Despite this stress, children and families
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can be profoundly resilient, particularly when
supported. For clinicians who are newly working
with families facing cancer, the sadness and anxi-
ety can feel overwhelming and prevent clinicians
from asking important questions. Our clinical
experience has allowed us to see the strength and
grace that parents and children so often exhibit
when facing such a health crisis. Families return
to us, sometimes years later, with insights about
this time in their lives. For many families, this
experience has been not only one of pain, but also
a time of enormous growth, and their children
have learned to actively cope with challenges by
prioritizing values, appreciating small moments
and each other, and working together. With these
goals, and the knowledge that these experiences
do not have to be traumatic for families, clinicians
can begin to feel comfortable and competent to
address their patients’ parenting concerns.

Parenting with Cancer

While the body of research regarding the impact
of parental illness remains small, some impor-
tant points can be made by reviewing the studies
that have been done. For further reading, several
recent reviews provide summaries of this work
[3-5].

Stress and Family Function

Often, children are significantly stressed when
a parent has cancer, and parents often underes-
timate the psychological distress in their chil-
dren [22-27]. Maternal depression under these
circumstances negatively affects marital relation-
ships, children’s coping, and family function-
ing [28, 29]. Additionally, patients with depen-
dent children were more likely to meet crite-
ria for panic disorder while their spouses were
more likely to meet criteria for major depres-
sive disorder and generalized anxiety disor-
der [30]. Pivotal to successful coping in fam-
ilies is re-establishing normal routines [31].
Interestingly, families in which a parent has
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cancer often perceive themselves as functioning
in more positive fashion than the norm; these
families feel they are more social, expressive,
and organized, and less controlling and conflicted
than families without parental cancer [32].

Childhood Coping

A child’s worry about their parent’s cancer fluctu-
ates over time [33]. Developmental stage impacts
both style of coping and response to a parent’s
illness [34]. Children use different strategies to
cope with parental cancer, including focusing on
normal activities, relying on friends, and seeking
to understand medical specifics [35]. Other cop-
ing mechanisms include helping others, parentifi-
cation, distraction, keeping it ‘in the head’, and
wishful thinking. Communication and parental
coping were highly correlated with a child coping
[36].

Children’s lives tend to change with the
onset of parental cancer; such changes include
increased responsibility, stronger relationships,
and learning to value important people and things
in life [37]. In a number of studies, approxi-
mately one-fourth of children who faced parental
cancer experienced clinically significant depres-
sion, anxiety, or somatic symptoms compared to
approximately 10-15% in normative samples; of
note, some studies demonstrated no difference
between groups [3]. Some data indicates that ado-
lescent girls of an ill mother may be at highest
risk [38, 39].

Communication

Better communication about parental illness
improves children’s coping, and parents desire
guidance to facilitate this communication
[40-45]. Studies indicate that children want
honest communication about their parent’s
illness and its treatment, as well as any genetic
implications of the disease for them, but they
often do not ask directly for this because they
worry about upsetting parents [46].
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Taking a Parenting History

By taking a basic parenting history as part of
an intake interview, clinicians can make great
strides in helping patients feel that their con-
cerns about their children are being heard and
addressed. Clinicians are often concerned that
asking about a patient’s children will lead to
an emotional conversation that may be over-
whelming for both patient and clinician. In fact,
patients report that having these discussions helps
build an alliance, which may lead to improved
adherence. Clinicians often find that parents’ con-
cerns are often driving decision-making. Overall,
being open to having these conversations leads to
improved care that is compassionate and patient-
centered.

Clinicians need to lead the way with these con-
versations. A study of patients receiving pallia-
tive chemotherapy demonstrated that while 80%
of patients wanted to discuss family-related con-
cerns with their oncologist, many would not bring
up the topic themselves, and would only dis-
cuss their concerns if the oncologist initiated the
conversation [47].

Taking a basic parenting history can start with
a question about whether the patient has children,
and if so, what their names and ages are. Ask the
parent to talk a little bit about the personality of
each child. Find out what the children have been
told about the cancer and/or treatment, and how
they have reacted. Then inquire about how each
child is coping with the illness. Find out who are
the supports in the parent’s life (e.g., a spouse,
nearby family, neighbors, school staff) and in par-
ticular, who the parent is talking to about their
parenting concerns. Table 10.1 summarizes these
questions.

Table 10.1 Brief parenting interview
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Developmental Perspective

Helping parents to look at their children through
a developmental lens is a critical step in helping
them to support their children. The majority of
children pass through predictable developmental
stages corresponding to their age, and familiar-
ity with these stages helps parents and clini-
cians predict the impact of cancer on a partic-
ular child. Understanding of the stages can also
improve communication and inform decision-
making regarding parenting. We will discuss each
stage, highlighting the important cognitive, emo-
tional, and social implications of each. Table 10.2
summarizes key elements of each stage.

Infants and Toddlers (0-2)

The primary tasks of this stage are attachment
and self-regulation. Children of this age will not
have an understanding of the illness itself, but
instead will respond to changes in their routines
and caregivers. They may be upset by separation
from familiar adults, and may be affected by the
distress in the home. Signs of this include irri-
tability, difficulty with eating and sleeping, and
toddler meltdowns.

Caregivers can support infant and toddlers
by helping them feel more secure. This can be
achieved by keeping routines to the degree possi-
ble, using familiar blankets and stuffed animals,
and facilitating communication amongst different
caregivers to keep care consistent. Limiting the
number of caregivers to a small number is ideal.
As much as possible, it is helpful to assist the par-
ent in continuing to feel engaged in the care of
their children. Some possibilities include talking

m Do you have any children? What are their names and ages?

]
]
m How are they coping?
]

Can you tell me a bit about each of your children? What are their personalities like?
What have you told them about your cancer? How have they reacted to these conversations?

Who is a support for you? Who do you talk to about your worries about your children?
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Table 10.2 Key points and parenting tips by developmental stage

Developmental stage

Infancy (birth to 21/2 years)

Pre-school years (3—6 years)

Latency (7-12 years)

Adolescence (13-18 years)

Key issues

Attachment
Self regulation

Immature thinking +
egocentricity = magical
thinking (e.g., “I am to
blame™)

Mastery of skills

Focus on rules and fairness

Separation
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Parenting tips

Maintain familiar routines

Keep number of caretakers to a
minimum

Focus on consistency and loving
limits

Repeatedly remind the child that
the illness is not their fault

Attend to the details of their daily
life and accomplishments
Protect family time

Foster safe independent behavior

Older adolescents (19-23 years)

to or hearing messages from caregivers with daily
updates, and viewing videos.

Pre-schoolers (3-6)

As with infants and toddlers, pre-schoolers are
more impacted by changes in routines than by
information about the cancer. Children at this
stage may be most distressed by the parent not
being present for parts of the day like bed-
time, if a routine involving that parent had been
important. Other changes in family rhythms, like
changes at dinnertime, new caregivers in the
home, or mom or dad’s absence at other key parts
of the day are likely to be upsetting.
Pre-schoolers use magical thinking to inter-
mingle fantasy and reality without a cogent
understanding of cause and effect. They are
appropriately egocentric at this stage, and the
combination of this with immature thinking can
lead them to conclude that something they did,
said, or thought caused the illness. For instance,
a four-year-old girl, after learning her mother has
breast cancer, might conclude that she caused this
by coming into her mother’s bed and sleeping on
her chest. Children feel anxiety at the ideas that
they have this power. They may become aggres-
sive and push limits in response. To help dispel
these misconceptions, it is helpful to discuss with

Living away from home

Support relationships with
trustworthy adults

Provide information so they can
make decisions regarding when
and how to be with family

children what they think caused the parent’s ill-
ness, and then to discuss the etiology of the illness
in an age-appropriate way. For instance, children
of this age can be given the metaphor of a garden;
weeds in the garden represent the cancer, and the
medication helps get rid of the weeds. Reminding
children with some regularity that nothing they
did (or anyone else did) caused the cancer is
important.

In response to changes at home, it is com-
mon for pre-schoolers to regress; behaviors such
as wetting themselves may re-emerge. Children
may express their distress about changes by com-
plaining of headaches or stomachaches. In gen-
eral, these behaviors are transient and do not
persist. Maintaining routines and familiar peo-
ple and objects is very helpful for pre-schoolers.
Additionally, consistency with age-appropriate
limits is critical, and caregivers should overcome
their temptation to relax discipline because the
child is already going through so much. Loving
limits help children understand the world to be
a predictable, safe place. Parents may be con-
cerned when they see medical themes in their
children’s pretend play; however, this is gen-
erally an appropriate and constructive way for
children to grapple with their feelings about the
illness.

As children progress through these stages,
their understanding of death and dying becomes
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more mature. At this stage, if conversations
involve any discussion of death, it is important
to be aware that pre-schoolers see death as a
temporary state that is reversible and may require
many reminders that this is not the case.

Latency/School-Aged Children (7-12)

At this stage, the mastery of new skills is central.
School-aged children tend to feel strongly that
everything, including cancer, should be “fair” and
they may become angry at the unexpected and
unfair sequalae of the illness. It can be useful to
address this directly with them, for instance with
the phrase “cancer doesn’t fight fair.” Although
children can now make connections between
cause and effect, they may well regress with
the stress of the situation and feel responsible
for a parent’s illness. Reminding them, as with
younger children, that this is not the case is very
important. Even when cognitively able to use
their cause-and-effect logic, their reasoning tends
to be concrete and inflexible such that they may
insist, for instance, that cancer is contagious or
that cancer is always caused by smoking.

School-aged children commonly care deeply
about appearances, as they are developmentally
programmed to figure out where they them-
selves fit into their social milieu. This may
lead to particular embarrassment around physi-
cal changes caused by the cancer (e.g., hair loss
from chemotherapy) and they may beg parents to
hide these issues (e.g., wear a wig). Parents may
understandably have their own opinions about
this, and they should take these into account.
Honoring and validating the child’s strong feel-
ings about fitting in is more important than the
ultimate outcome.

Regarding death, children at this stage are
now able to understand that death is both per-
manent and universal. It can be disarming for
parents to see children being surprisingly matter-
of-fact and intellectualized about death rather
than affectively connected. In fact, children of
this age are often quite curious about the details
of death and dying. Preparing parents for these

135

possibilities may help them feel more comfort-
able engaging with their child when a question
arises.

Adolescents

Adolescents now have the capacity to reason in a
more mature and abstract way. They can appre-
ciate the effect of the situation and can think
about, for instance, feared potential consequences
of death such as changes in finances and loneli-
ness of the surviving spouse. Given these changes
in their cognitive and emotional capacities, par-
ents may overestimate the behaviors that adoles-
cents will have in response to the situation. For
instance, adolescents may react by spending more
time away from home with peers or engaged in
outside activities. Parents may feel the teen is
self-absorbed or uncaring, when in fact they are
desperately trying to regulate their distress over
the impact of the cancer and potential losses that
may ensue.

A central developmental task of this stage is
to negotiate a balance between separation and
connectedness to their parents. It is particularly
poignant for teens to navigate this while a parent
is seriously ill as the developmental pull to sepa-
rate may feel disloyal and dangerous given their
fear of losing a parent. The adolescent will likely
need help to translate these opposing pressures
into a reasonable balance between safe, indepen-
dent behavior and time with the family. Teens
may often be caught up in the shifting roles and
routines at home, and may be expected to help
more than is appropriate with younger siblings.
Shifting parental responsibilities to adolescents
is especially common with girls, and although
teens should be expected to help with chores and
pitch in during a crisis, parents should be cautious
about overburdening teens with developmentally
inappropriate responsibilities. Teens should be
encouraged to foster relationships with trustwor-
thy non-parental adults who may be easier to
confide in about intense feelings and existential
thoughts. It is can relieve guilt for the teen to feel
the parent supports these outside relationships.
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Young Adults

Young adults may be living away from home
and may be unsure about whether to return home
when they receive news about the parent’s diag-
nosis or a change in their illness. It is common
for young adults to feel conflict about having a
life outside the family, and they may well feel
a mixture of relief, guilt, and isolation. Younger
siblings may feel resentment towards the young
adult who is avoiding the turmoil and tension at
home. If the young adult is a new parent them-
selves, they may feel anger, fear, and loss at not
having the help and attention they had hoped for
from the ill parent.

Communication

It is important for parents to begin a dialogue
with children about the illness sooner rather than
later. If parents have just received a diagnosis, it
may be sensible to take a few days to allow their
emotions to settle enough that they can help their
child process his or her own emotions. Children
cope better when parents initiate communication
about the illness in a timely way, before children
have the opportunity to overhear conversations
or pick up on changes in the emotional tone at
home. If children find out indirectly about the ill-
ness, they may think that they are not being told
because the information is too terrible to discuss,
or that they are not valued or trusted enough to
be involved in the discussion. Children will not
trust future information if they think their par-
ents are not being honest and straightforward, and
going forward, they will tend to search for clues
that their parents are lying to them. Also, children
who overhear information are often confused by
what they have heard and may be reluctant to tell
the parent that they were listening, so an oppor-
tunity to clarify the situation may not come until
after a long, anxious period for the child.

Parents can begin by finding out whether their
children have noticed anything. Oftentimes, chil-
dren may have picked up on changes in the parent
or in the home, and it is useful to be aware of this.
Parents should call the illness by its real name
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(e.g., “breast cancer” as opposed to “a lump”).
They can follow with an age-appropriate explana-
tion of the illness. For instance, for a school-aged
child this could involve discussion about the par-
ent having “sick cells” in the body that are “like
weeds in a garden that get in the way of the
healthy cells.” During the discussion, it is impor-
tant to not make promises that cannot be kept.
Instead, parents can say they are just not sure. As
difficult as it is for everyone, showing children
that the parent can tolerate uncertainty is helpful.
Parents may put off these conversations, feeling
that they need to be prepared for every possi-
ble question before diving in. However, parents
should be reassured that it is all right to answer a
question by saying “that’s a great question, I need
to think about that and get back to you” or “I'm
not sure, but I will ask my doctor about that.”
While some children tend be comfortable talk-
ing about varied topics, others are not, and the
illness is unlikely to change these tendencies.
Parents should give children ample opportunities
to discuss the illness, but particularly for children
who tend to process things internally, resistance
to talking should be respected. For these children,
parents can help by wondering aloud about some
of the questions that the child might have, and
noticing whether the child becomes engaged. If
S0, parents can continue talking, even if the con-
versation is mostly one-sided. Children are gen-
erally quick to communicate whether they want
the conversation to stop; parents should respect
these signals, which may be non-verbal. It can
be helpful to try these conversations at moments
when the child is more likely to be receptive.
This may be when driving in the car, cooking
together, or at bedtime with the lights out. All of
these are times when eye contact and intensity is
lower, and this can help children titrate their emo-
tions and responses. All children tend to do better
with more specific and focused questions rather
than questions that pull for emotional responses.
For instance, asking them how it is going having
a friend’s mother drive them to soccer practice
will likely be more fruitful than asking them
how they are feeling about the illness. When
children ask questions, it can be helpful to find
out what the child really wants to know before
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Table 10.3 Tips for communicating with children about parental illness

Be honest

Share information promptly as the worst way to hear difficult news is to overhear it

Welcome all questions warmly

Find out what the child is really wondering before answering difficult questions

Feel free to say “that’s a great question, let me think about it and get back to you”

Encourage children to share things they hear from others
Remind children not to worry alone

embarking on a long answer that may provide
more or different information than the child was
hoping for.

Parents should encourage children to share
what they hear from others about the illness.
Neighbors, teachers, and other children may have
good intentions when they share their own expe-
riences with cancer, but it can be easy for these
comments to be frightening. It is helpful to
remind children that there are many different
types of cancer and that “only Mom, Dad, and
Mom’s doctors know about Mom’s cancer.” If
children are expecting these moments and know
to bring them up with their parents, it can help
make them easier when they happen.

One of the worries children commonly have
is about death. Parents are often very apprehen-
sive about their children asking a question such
as “are you going to die,” and it can help decrease
parental anxiety about this conversation to have
some responses ready. Parents need to appreci-
ate their stage of illness and prognosis, as well
as their own degree of hopefulness to be best
equipped for these conversations. Under most cir-
cumstances, parents can let their children know
that nobody knows for sure when they might die,
but that the parent plans to get the best possible
treatment and take very good care of themselves,
and that they and their doctors are not worried
about them dying now. Table 10.3 summarizes
some of these communication strategies.

Coping
The following sections outline practical sugges-

tions for parents regarding daily routines and
family life. General principles include keeping

routines as consistent as possible, preserving
family time, and using support wisely.

Routines

To the highest degree possible, follow regular
family routines. Children are reassured that their
lives are stable and secure when daily life is
predictable and consistent. For younger children,
keeping routines for mealtimes, bath time, and
bedtime the same from day to day is important.
For older children, help structure caretaking so
that they are able to continue their usual activi-
ties such as soccer or dance. Let children and
caretakers know what each day holds by post-
ing schedules or using calendars. Children of
all ages are highly attuned to changes at home
such as a change in parental roles, dinnertime
routines, and even who is answering the phone.
Children who are asked often identify these types
of changes as the most upsetting part about the
cancer. Remembering how important this con-
sistency is to children can help parents honor
details that may seem trivial. For instance, keep-
ing chores the same or dinnertime at 6 p.m. every
night may be important priorities.

Family Time

Keeping family time firmly off-limits from visits,
phone calls, and other interruptions is crucial to
keeping the focus on togetherness. This may also
protect children from overhearing unnecessary
detail about the illness. It is important to have
plenty of time when the cancer is not the focus,
and staying up-to-date about the child’s school
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projects, friends, and daily activities helps the
child feel loved and understood, and gives them
permission to pursue these things even though the
parent is ill.

Creating new family rituals can be a silver
lining in the midst of the turmoil. It is often sur-
prisingly meaningful for children to have these
new routines to count on and look forward to.
Innovations might include such things as having
a certain meal each day of the week or Friday as
movie-and-popcorn night.

Limit-Setting

Children are reassured when parents enforce con-
sistent limits. During such difficult times, parents,
relatives, and other caregivers are often com-
pelled to make “errors of kindness” by relaxing
discipline and indulging children when they oth-
erwise would not. Despite their good intentions,
children often perceive this as reminders that all
is not normal and that the world is less consis-
tent and therefore less secure than it used to be.
Parents will likely need to speak about this to
caregivers to ensure that everyone is on the same

page.

Harnessing Support

Particularly in the time following a new diag-
nosis, families may be overwhelmed by well
wishers in their communities. Appointing a “cap-
tain of kindness” to organize this support so that
volunteers are not contacting the family directly
about ways to help can be important. When fam-
ilies are contacted directly, parents may be dis-
tracted and drained by the time-consuming job
of coordinating help. While a parent might be
reluctant to speak up, the designated captain can
effectively direct volunteers to provide help that
is attuned to the needs of the family, such as
driving help or vegetarian meals.

Along the same lines, a friend or relative can
act as the “minister of information” to organize
communication, providing updates to concerned
friends while allowing the immediate family to
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focus their energy on their children. It may be
helpful to have volunteers in several domains
such as extended family, school, church, and
work to keep others updated while buffering the
family. Websites may provide a way to commu-
nicate efficiently, and families find sites such as
carepages.com helpful.

Caring for Self

Although their attention and focus may be on
their children, parents with cancer and their
spouses and loved ones need to ensure that they
are also taking care of their own physical and
emotional needs. It may be useful to remind par-
ents of the familiar warning on airplanes to “be
sure to fasten your own oxygen mask before
attending to the masks of others” as parents who
are out of commission are of little use to their
children. Children will benefit from the model
their parents are providing to care for them-
selves. Furthermore, children feel more secure
when they see their parents caring for them-
selves. The ill parent must make time to get
necessary medical care and to follow treatment
recommendations. If either parent or a loved
one is feeling overwhelmed or hopeless, seek-
ing additional support is important. The cancer
center may have support groups, social workers,
and/or counselors, or may be able to recommend
resources in the community.

School Support

Parents should let their child’s school know about
the illness and should provide guidance about
how they would like the school and teacher to
proceed. Children usually do best when school
is a protected haven, and well-meaning teachers
and administrators who ask the child how they or
their parent is doing, can disrupt the child’s ease
and sense of normalcy at school. Parents should
tell the child’s teachers to let the child lead the
way with such conversations (children are in fact
quite unlikely to bring the topic up at school),
and they should make clear that they want to
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hear about how the child is doing at school, both
emotionally and academically. Sometimes teach-
ers avoid “bothering” parents with information,
thinking they are coping with enough already. It
can help to be explicit that parents would like to
hear all information, as this is a time that parents
need to be on top of any emerging problems or
warning signs.

Provider Recommendations

. For many parents, their biggest worry is what

impact their cancer will have on their children.
Taking a basic parenting history is essential to
quality care.

Children pass through predictable develop-
mental stages and understanding of how chil-
dren cope at these various stages can help
guide parents.

Open, honest, and age-appropriate communi-
cation helps children cope.

. Children do best when daily life is consistent,

family time is protected, and parents take care
of themselves.

Parents will benefit from strategies to maxi-
mize family and community supports.

All clinicians should be knowledgeable about
practical parenting strategies as well able
to guide parents to additional resources as
needed.
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Brian is a 54-year-old father of two boys (6 and 8) with pancreatic cancer. Alexandra, his oncology
social worker, has met with Brian and his wife, Nancy, several times over the past year to discuss
parenting issues. In their first meeting, Brian had just been diagnosed and the couple had not yet
talked to their children. In the next meeting, Brian was about to have surgery and they discussed
how to best prepare the children to visit him in the hospital. In preparation for her next meeting
with the couple, Alexandra approaches Brian’s medical team for information regarding the status
of Brian’s treatment and whether there will be a shift to end-of-life care this month. Alexandra
needs input from the team in order to provide information about legacy leaving, end-of-life care,

and funeral planning at an appropriate time.
Brian, Adult Cancer Patient

New Diagnosis

In the period immediately following a new diag-
nosis, parents often describe being in a state of
shock, similar to the aftermath of a traumatic
event. This overwhelming distress may cause par-
ents to feel that they cannot think straight, their
world has turned upside down, or that their sense
of time and space has been altered [1]. During
this time, caring for themselves and gathering
medical information are priorities. As much as
possible, steadying themselves with reminders
to take one day at a time, or even one hour at
a time, can be crucial. It may be important to
wait until this acute period has passed and par-
ents once again have their feet underneath them
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before attempting to discuss the diagnosis with
their children. It can be challenging to find an
appropriate balance between allowing time for
some emotional stabilization, while not letting
too much time go by that parents risk children
picking up on cues or overhearing conversations
about the illness.

As soon as is feasible, parents should begin to
have conversations with their children about the
diagnosis. There are important elements to these
conversations, including naming the illness and
letting children know that they have found the
very best doctors that have a lot of experience
treating this type of cancer. More details regard-
ing communication during this difficult time can
be found in the “Communication” section of
chapter 10 [2-11].

Another important step to take during this
time is organizing and bolstering support sys-
tems. This is a critical time to mobilize support—
family members and close friends can pro-
vide loving emotional support, while other
friends, acquaintances, or neighbors can provide
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logistical support. Further discussion of strategies
to facilitate coping during this difficult time is
available in the “Coping” section of chapter 10
[1, 12-21].

Treatment

Parents with cancer may be facing surgery,
chemotherapy, or radiation. It is important for
parents and their medical team to communi-
cate so that the parent is equipped with infor-
mation about what to expect during treatment.
For instance, asking about recovery time from
surgery, impacts of treatment on driving, or
expectations about hair loss can help parents plan
and prepare their family. When talking to children
about upcoming treatment, it is helpful to pro-
vide a brief explanation about what the treatment
is doing. For instance, describing chemother-
apy as “very, very, very, very strong medicine
that gets rid of the cancer cells” can help chil-
dren distinguish chemotherapy from other types
of medications they may need to take. Because
chemotherapy has significant side effects such as
nausea, fatigue, and hair loss, it is important to
help children understand that the medication they
may need to take for ear infections, for instance,
will not cause these same side effects.

It is useful to anticipate with children the side
effects that may develop from chemotherapy and
radiation and explain to them that these are side
effects from the treatment and not symptoms of
the cancer. Seeing a parent in distress from these
effects is more alarming when children think this
is the disease process than it is when they can
be reassured that the effects are from the treat-
ment, which is in fact making the parent better
in the long run. An explanation such as “because
the medicine needs to be very, very strong to get
rid of the cancer cells, sometimes it also hurts
healthy cells” can be helpful. Finding out what
side effects are the most distressing to children
and why can help parents and children strate-
gize about how to minimize the impact of these
effects. For instance, middle-school children may
be particularly self-conscious about a parent’s
bald head and discussing this and planning for the
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parent to wear a wig at certain events may relieve
anxieties [13, 14].

It may be useful to help children anticipate
that schedules may not be certain during this
time. While it is very helpful to keep routines
as consistent as possible, this is not always fea-
sible during a busy treatment schedule that may
have unexpected changes, side effects, or other
factors requiring the family’s schedule to change.
If children can anticipate that changes may be
required, they may be less disrupted when this
occurs [22-25].

Hospital Visits

In general, children who want to visit a parent in
the hospital should be helped to do so. Parents
often worry about their child seeing them look-
ing ill or attached to tubes, and wonder if it is
better for them to stay home. In reality, however,
children seem to do much better with real images
rather than imagined ones. It is important to pre-
pare children for the visit by describing what the
child will see; for instance, how the parent looks
(e.g., if they are wearing a hospital gown, if they
have any tubes attached) and how the hospital
room looks. Parents can even take advantage of
cell phone cameras to send a quick photo to help
prepare their child for what to expect. It is often
helpful to bring a familiar adult who is available
to step outside with the child if they need a walk
or break, particularly if there are multiple chil-
dren or if the other parent wants time to visit with
the ill parent. This way, the child can help deter-
mine the length of the visit. Bring quiet activities
and snacks to occupy children during the visit,
as children may become bored after the initial
curiosity subsides. Children may want to bring
something to play with or show the parent, such
as a new game or a school project. After leaving,
is important for children to have the opportunity
to discuss their impressions of the visit and to ask
any questions they may have.

There are a limited number of situations in
which a visit may not be a good idea. For
instance, when parents are delirious, children
may be frightened or confused by the parent’s
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Table 11.1  Tips for hospital visits
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Describe what the child will see before entering the room and discuss the visit after leaving

Bring a familiar adult who is available when the child is ready to go and let the child determine the length of the visit

Bring play materials

agitation and/or disorientation. If a parent is weak
and feeling lousy from a recent intervention,
but is expected to be feeling and looking much
better quickly, it may be prudent to defer the
visit. Phone calls and even videophone calls can
replace visits when logistics or circumstances
dictate. Table 11.1 summarizes key tips for hos-
pital visits.

Bone Marrow Transplant

Parents often have significant anxiety about the
impact of bone marrow transplant (BMT) on their
children [26]. Factors including long hospitaliza-
tions and recovery times, risk of the procedure
and potential for serious complications, and need
to avoid infection contribute to this worry. There
are large hurdles to be overcome during the trans-
plant process, and parents can take specific steps
to help their children cope during this time. As
with all phases of cancer treatment, open and
honest communication about the upcoming inter-
vention is crucial. The oncologist can play an
important role by empowering parents with infor-
mation about what to expect in terms of length
of hospital stay and estimated recovery times, as
well as potential side effects and need for post-
transplantation precautions regarding infection.
During transplantation, hospital stays can be
extensive and span many months. Parents and
families may even have to temporarily relocate
so they are close to the hospital where the trans-
plant is being received. Children can be helped
with these transitions by helping keep their daily
schedule as consistent as possible, and by help-
ing them to anticipate the changes that may be
required. During the hospitalization, visits, phone
calls, and Skype may be used to help maintain
contact. Children can be helped to keep track
of the things they want to share with their par-
ent by storing drawings and projects in a shoe

box, and the contents can be shared during visits.
During and after transplantation, infection con-
trol measures may have to be strict. Children
should be reminded that these steps are designed
to help keep the parent healthy, and not because
they may catch something from the ill parent.
Many parents worry that children may struggle
with obsessive compulsive symptoms because of
these measures; however, our experience suggests
that children quickly return to their usual com-
fort with germs when the measures are no longer
needed.

Survivorship

Family members may differ greatly in how they
feel about discussing and revisiting the fact of
the cancer, and anticipating this can help family
members respect these differences. Individuals
may have processed the events differently during
active treatment, leaving them in very different
places in terms of how they feel about mov-
ing forward versus continuing to actively process
the experience. It can be especially difficult for
the patient themselves to make a transition from
the crisis modes of diagnosis and active treat-
ment to the very different phase of survivorship.
Patients may not feel ready to put this behind
them and may feel that the cancer is still looming,
consuming their thoughts.

Both parents and children may be surprised
by the degree of emotional stress caused by
ongoing, cancer-related appointments and scans.
Families are trying hard to put the cancer expe-
rience behind them, and these visits are stark
reminders that this is not entirely possible. For
parents, it may help to anticipate that this may
be a very stressful time so they can allow them-
selves space to be worried and sad. Being aware
of their own fears during this time will help par-
ents be empathic to their children, who may also
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be undergoing significant stress. As with other
phases of treatment, communication and prepa-
ration for the visit and news that will come are
important elements in helping children cope.

Family members may have many residual feel-
ings left from the prioritization that has had to
happen during the course of treatment. Immediate
crises where physical and emotional resources
have had to be focused on the parent likely left
other family members drained and maybe resent-
ful. These crises may have been followed by
“make up” times where parents or other relatives
have been hyper-focused (i.e., with time, gifts,
relaxing of limits and expectations) on the chil-
dren to compensate. Parents may have residual
guilt about not having “been there” as much as
they would have liked, while children may have
stored up anger about sacrifices they have had
to make or may now feel guilty about fusses
they have made. It may take time for families
to re-quilibrate from these shifts and find a more
consistent pace and focus.

Just because treatment is done does not mean
everything will go back to the way it was, and this
is a harsh reality for families to come to terms
with. Both small and large things may be perma-
nently altered, and adjusting to the “new normal”
can be a bumpy process for parents and children
alike. At the same time, there may have been pos-
itive changes that occurred during treatment, such
as children taking on new roles and responsibili-
ties (e.g., childcare, cooking) that they are truly
ready for. Allowing them to continue to make
these contributions may help them feel valued
and needed.

Children may appear to be coping well dur-
ing the crisis, only to become unglued around
seemingly minor challenges after the acute crisis
of diagnosis/treatment has passed. Anticipating
this pattern may help families understand and
manage better. Another thing that is helpful to
anticipate with families is that children’s under-
standing of cancer changes as they develop, and
it will be necessary to continue to have conversa-
tions over time to continue to process and update
their understanding about the diagnosis and its
implications.
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End-of-Life

When a parent’s medical care shifts from life-
extending treatment to end-of-life care, several
parenting considerations come to the forefront.
These may include choosing the location for end-
of-life care, giving children the opportunity to say
goodbye, and leaving a legacy, and planning for
funerals and memorial services.

Location of Care

Parents may have a choice about where to receive
their care; options generally include care at a hos-
pital, hospice, or at home. There are pros and
cons to each. In an institutional setting, there
is less burden of caretaking on family, but it
is more difficult for family members to visit
with the parent. Caring for the parent allows
for easier and more frequent visits. Families
are often concerned about the nursing needs,
pain management, and equipment required. It’s
best to have a room with a door to allow pri-
vacy for the parent. Parents may also be con-
cerned about death occurring in the home; for
instance, where the children will be at the time
and whether the family will have discomfort
about the room after the parent has died there.
Making this choice is emotional and difficult.
Although it may be daunting, it is important
to include children in the decision-making pro-
cess so they can offer their own perspective and
concerns [10, 27].

Saying Goodbye

It is important for children to be given the oppor-
tunity to visit with a parent at the end of life.
Children who are uncomfortable about seeing a
parent at this time can be offered the option of
being nearby, for instance in a waiting room. If a
parent is not responsive at the time, it can be enor-
mously helpful to let children know that although
we do not know what someone may hear while in
that state, we believe that patients can sense that
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loved ones are nearby. Children can be encour-
aged to say something to the parent, to hold their
hand, or to think something they want the parent
to know. Children who are not comfortable being
in the room can think thoughts for their parent
while nearby, or can write a message for some-
one to read to the parent. Telling the child that
the parent loved the child—and knew the child
loved them—is important. In the event that the
relationship was conflicted, it can be helpful to
acknowledge this and then reassure the child that
despite this, the parent loved them and knew they
were loved by the child. Literally saying “good-
bye” is not the important part at this time, but
rather the expressions of love and opportunity to
be close to the parent that can be so helpful in this
final stage.

Receiving input in advance from the child
about how they would like to be told about a
parent’s death can be useful. For instance, if the
death happens in the middle of the night, would
they prefer to be awakened or told in the morn-
ing? This can help make these decisions at the
time of death easier on family members and help
the child feel some semblance of control during
this period.

Leaving a Legacy

Parents often feel that they would like to leave
something for their child to treasure after their
death. There is a great deal of variation in how
parents feel about this, and what they feel would
be significant to leave. It may be helpful to think
about leaving a legacy as a way to communicate
to the child that they were loved. Parents who
are not interested—or not able—to do so should
be reassured that there are many ways to com-
municate these feelings to their children and that
leaving something is not necessary for children to
feel well loved.

Parents may be inspired to write a letter
to their child describing their feelings, sharing
favorite memories of the child, or detailing the
ways they see their child as special. Letters can
also encourage children to attach to new loved
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ones without feeling disloyal. While some par-
ents think about writing a letter for the child to
open at various special occasions (e.g., gradu-
ation, wedding, birth of a child), children who
have received such letters sometimes relate that
these letters feel out-of-tune with the person the
child has become and can feel disappointing.
Instead, a single letter for the child to open when
they are older that describes feelings and mem-
ories may serve a useful purpose without risking
misattunement.

Other parents may leave treasured belongings,
such as a piece of jewelry, or may leave scrap-
books, CDs, recipes, or funds for the child to
use for something specific. Something that can
be very meaningful is for a parent to leave a list
of friends for the child to contact who knew the
parent well at different phases of their life.

Financial and Legal Planning

Taking time to address financial and legal issues
is an important aspect of caring for children.
Leaving these spheres as well-prepared and con-
sidered as possible can help children feel that the
parent worked hard to create as much safety and
security as they were able to, even if difficult con-
sequences nevertheless ensue. Financial issues to
address can involve assessing current income and
expenses, as well as looking carefully at insur-
ance policies and how best to ensure the chil-
dren’s financial welfare after the parent’s death.
This may feel insurmountable to parents tackling
it alone, and family, friends, and professionals
can all be of assistance.

In terms of legal issues, the advance prepara-
tion of relevant documents is vital (e.g., a will,
health-care proxy, power of attorney, and living
will). Particularly when there are issues involving
custody of the child, consultation with a family
law attorney may be essential. A full considera-
tion of the custody issues at play is beyond the
scope of this chapter and varies from state to
state. However, there are several outcomes that
are common. When parents are married and one
dies, custody will go to the surviving parent. If
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the parents are not married, custody will typi-
cally go to the surviving parent unless there is
clear reason it should not. In situations where the
custodial parent is approaching death and feels
strongly that the non-custodial parent is inap-
propriate, several options are available. These
include contacting the other parent and asking
them to voluntarily give up their parental rights
(and financial responsibility), or requesting the
court to appoint a guardian ad litem to evaluate
the best interests of the child.

Funerals and Memorial Services

Families are often left with questions about how
to plan for a service and how best to include the
children. Ideally, planning should begin before
the parent’s death, allowing the parent to share
their wishes and helping to minimize family con-
flict after the fact. Some general child-centered
guidelines for the service itself include having
a familiar person preside, having the service in
a familiar location, and providing children with
the opportunity to participate however they are
comfortable. Some may want to speak, to play an
instrument, or just listen. If a child does not want
to participate actively, this should be respected
and the child should be reassured that the parent
would want them to do what is most comfort-
able, and that they are not failing the parent or
the expectation of family and friends by choosing
to stay on the sidelines.

It is important for a familiar adult to help pre-
pare the child with as many specifics as possible
before the service. Questions should be answered
or answers tracked down so the child can feel as
comfortable as possible. Younger children should
have someone specifically designated to support
them and to take them outside, if needed, and
all children should have a familiar adult check
in with them after the event to share feelings
and reactions. Although children differ in their
wishes and developmental readiness, a usual rec-
ommendation would be that by the age of 4, most
children can benefit from attending all or some of
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a funeral or memorial service. In contrast, chil-
dren of this age are often not ready be taken to the
cemetery itself, as they may have trouble under-
standing the idea that death is irreversible and
they may be especially distressed at the image of
the parent being buried.

Supporting Parents and Children
Seeking Outside Help for Children

In most situations, children prove resilient; they
are often able to adjust fairly well given sup-
portive caregivers. In cases where children are
not able to adjust, further evaluation and perhaps
support by child mental health providers may be
helpful. How do you gauge when to recommend
this? These are some guidelines [15-18, 21, 28].

In situations where a child specifically requ-
ests to speak to someone outside the family, this
should be facilitated. Children with previous psy-
chiatric challenges are at higher risk for new or
recurring difficulties when a parent is ill and so
it is a good idea to connect these children with
their previous providers when possible. Children
with ADHD and/or executive functioning deficits
may have particular difficulty concentrating dur-
ing an illness in the family or while grieving.
Children with symptoms of depression and/or
anxiety that interfere with their daily activities
(e.g., school, friendships, and family life) for
more than a few weeks should have a consul-
tation. These symptoms may include depressed,
anxious, or irritable mood for more than a few
weeks, and may manifest with change in sleep,
appetite, energy, and/or concentration. Children
who are having thoughts of suicide should have
an urgent evaluation. Finally, children who are
engaging in risky behaviors such as substance
abuse, unsafe relationships, or fighting should be
referred for consultation.

Access to mental health supports for children
varies by location. Contacting a child’s pediatri-
cian and/or school guidance counselor can be a
useful place to start.
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PACT Team: A Parent Guidance Model

There are many possibilities for individual or
groups of clinicians to support parents with
cancer. At Massachusetts General Hospital, the
Parenting at a Challenging Time (PACT) program
is one such example [29]. The PACT program
is composed of child psychiatrists and psycholo-
gists who provide expert consultation to families
who are referred. Referrals are made through
any member of the medical team, or by the
patient themselves. The most common times for
consultation include the time of initial diagno-
sis, if recurrence occurs, and at end of life.

Table 11.2 Resources for cancer patients
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Consultations typical consist of one to several ini-
tial visits; families often initiate further contact at
a later phase of illness, when new parenting con-
cerns emerge, or after the patient dies. Discussion
commonly focuses on one of three areas: com-
munication with the children, behavior issues of
a child, and general family coping. Clinicians
meet with the patient, and if the situation war-
rants, with children, spouses, and other family
members. Consultations occur on inpatient units,
in outpatient offices, during chemotherapy infu-
sion or dialysis, or by telephone. Patients and
families who need more extensive intervention or
psychiatric treatment are referred for treatment.

People Living with Cancer, from the American Society for Clinical Oncology (ASCO)
Offers educational information for patients and families. (Www.plwc.org)

American Psychosocial Oncology Society (APOS)

Provides a free Helpline to connect patients and families with local counseling services, as well as webcasts for
professionals on topics such as “Cancer 101 for Mental Health Professionals,” and “Psychosocial Aspects of Cancer
Survivorship” (co-sponsored by the Lance Armstrong Foundation). (www.apos-society.org)

American Cancer Society (ACS)

Provides information on talking to children about cancer, as well as numerous other cancer-related topics.

(Www.cancer.org)
The Wellness Community

A national, nonprofit organization that provides free online and in-person support and information to people living
with cancer and their families. (www.thewellnesscommunity.org)

Living Beyond Breast Cancer

A national education and support organization with the goal of improving quality of life and helping patients take an
active role in ongoing recovery or management of the disease. (www.lbbc.org)

Young Survival Coalition

Through action, advocacy and awareness, this nonprofit seeks to educate the medical, research, breast cancer, and
legislative communities and to persuade them to address breast cancer in women 40 and under—and serves as a
point of contact for young women living with breast cancer. (Wwww.youngsurvival.org)

Breast Cancer.org

This organization offers medical information about current treatments and research in breast cancer care and

survivorship. (www.breastcancer.org)

Hurricane Voices Breast Cancer Foundation

Among other breast-cancer related resources, this organization offers a family reading list of books and stories for
children of all ages dealing with cancer, in particular with breast cancer. (www.hurricanevoices.org)

CancerCare

The mission of this national nonprofit is to provide free professional help to people with all cancers through
counseling, education, information, and referral and direct financial assistance. They offer online, telephone, and
face-to-face support groups to those affected by cancer. (www.cancercare.org)

Lance Armstrong Foundation (LAF)

LAF offers information and services to cancer survivors and the professionals who care for them. (www.livestrong.

org)
The Life Institute

This organization’s online publication “Conversations from the Heart” provides an annotated list of resources for
parents and professionals who want to learn more about how to have developmentally appropriate conversations
with children about serious illness and death. (www.thelifeinstitute.org)
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The PACT team meets in weekly rounds to
discuss challenging cases. Oncology team mem-
bers attend these rounds to collaborate around
complicated families. Consultations are provided
free of charge and funding is secured through the
MGH Cancer Center and through philanthropic
donations (see www.mghpact.org).

Resources

Direct and online resources for parents with can-
cer can provide additional support and informa-
tion.

Table 11.2 summarizes useful resources for
parents with cancer.

Provider Recommendations

1. In order to feel ready to have conversations
with their children, parents need specific guid-
ance at each stage of illness, including new
diagnosis, recurrence, and end-of-life care.

2. Ateach stage of illness, parents will be adjust-
ing to a “new normal” and can be supported in
learning how their child’s past reactions can
guide current parenting approaches.

3. Guidance regarding when and how parents
might communicate with their child’s school
staff can be important in helping children
cope.

4. Children will benefit from being prepared for
hospital visits; describing any changes in a
parent’s appearance and/or capacities and the
arrangement of the hospital room can help
them anticipate what to expect at their visit.

5. When a parent transitions to end-of-life care,
families may need guidance about how to
choose the location for care, how to help chil-
dren say goodbye, and whether to leave a
legacy gift or letter.

6. In most situations children are resilient and
adjust fairly well given supportive caregivers.
In some cases, children may benefit from
extra help, and mental health support can be
accessed through schools, pediatricians, and
other resources.
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Pediatric Oncology
and Reproductive Health

James L. Klosky, PhD, Rebecca H. Foster, PhD,
and Alexandra M. Nobel, BA

1 am now sterile because of the chemo, radiation, and the bone marrow transplant. I found out
several months ago definitively that I am sterile. There was some question because often all of the
cancer drugs will put a woman into temporary menopause that reverses once she is off of the meds.
Since I was 18 when I was diagnosed, I never had a chance to have a child, and now I never will.
That is very upsetting to me. And, yes, I realize that there are other options like adoption or in vitro,
but cancer has robbed me of the chance to have a child of my own. That is probably the hardest
thing I have had to deal with as a result of my cancer. I get sick more often than other people,
and I stay sick longer, and I have less energy all around, but being sterile is the hardest thing to
accept. I still often feel broken and stolen from because of the cancer. It took three years of my life,
my fertility, and the opportunity to live a normal life. I think I do pretty well at life, but I think it’s
harder for me than it is for normal people. I have had to go through a lot to get where I am, and 1
find that I don’t connect with people who haven’t had hardships very well. I look at a lot of people
my age and just don’t understand how they can be the way they are and how they can be concerned
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with such trivial things.
- Shelly, Pediatric Cancer Survivor

Cancer Treatment and Infertility

Infertility is a commonly reported side effect
of childhood cancer treatment, and risk for
infertility is treatment specific [1]. Alkylating
agents like cyclophosphamide and ifosfamide,
or combined alkylator therapies like MOPP
(Mechlorethamine, Oncovin, Procarbazine, and
Prednisone), have a dose-related risk of infertil-
ity with higher cuamulative dose and longer length
of treatment conferring the greatest risk for fertil-
ity problems [2—4]. At 12 years post-diagnosis,
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Kenney and colleagues found, for example,
that only 12% of males treated with high
dose cyclophosphamide for childhood sarcoma
had normal sperm counts, whereas 59% were
azoospermic, and 29% were oligospermic [5].
When cyclophosphamide is combined with ifos-
famide, as in the treatment of Ewings sarcoma,
or with ifosfamide and cisplatin, as in the treat-
ment of osteosarcoma, azoospermia or oligosper-
mia occurs in essentially all treated patients
[6]. Young males receiving high dose melpha-
lan or busulfan as part of hematopoietic stem
cell transplantation preparation are also at high
risk for infertility [7]. The dose-dependent rela-
tionship observed between chemotherapy and
infertility is also observed in radiation therapy
with higher doses to the testes translating to
greater risk of gonadal dysfunction [8]. While
oligospermia or azoospermia has been observed
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in males experiencing low dose testicular irradi-
ation (100 cGy), the risk for permanent sterility
significantly increases with radiation exposures
of 1200-1500 cGy, as in the case of total body
irradiation or pelvic/testicular irradiation [9—12].
Disruption to the hypothalamic-pituitary-gonadal
axis as a result of cranial irradiation also places
patients at significant risk for infertility due to
gonadotropin insufficiencies.

Females treated for childhood cancer are
also at increased risk for infertility [14, 25].
Treatments such as surgery, chemotherapy,
and/or radiation therapy (RT) all have the poten-
tial to adversely affect fertility outcomes, with
pelvic irradiation being implicated as one of the
most damaging treatment factors. The adverse
effects of pelvic RT on fertility appear to be
mediated by several factors including RT dose,
patient age at treatment, adjunctive use of alkylat-
ing agents, a diagnosis of Hodgkin’s lymphoma,
and RT exposure to the ovaries and uterus.
Compared to childhood cancer patients who
received abdominal RT alone, those whose radi-
ation field extended to the pelvis were less likely
to achieve pregnancy, live births, or spontaneous
menstruation [15]. The RT-specific mechanisms
responsible for poor reproductive outcomes are
varied but primarily include acute ovarian failure
or premature menopause (experienced by 6 and
8% of the population, respectively), or uterine
dysfunction post-RT exposure including reduced
volume, reduced elasticity, and vascular damage
[14, 15, 25]. Offspring born to women post pelvic
RT are at increased risk for preterm birth, low
birth weight, and being small for gestational age
[14, 16, 25].

Decisions Regarding Fertility
Preservation and Reproduction

With the growing number of pediatric cancer
patients who will survive into adulthood, the
topic of fertility preservation becomes pertinent
to address at the time of diagnosis. Not only does
this give the family hope for a future beyond
cancer diagnosis and treatment but it has been
shown that discussion of fertility is related to
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the family’s reports of increased positive emo-
tions during the treatment period [17]. However,
while oncologists have the potential to facili-
tate hope and positive emotions among these
families, the majority acknowledge that they do
not discuss fertility risks or preservation, in part
because many have not received training related
to approaching this topic. To date, several studies
have investigated specific barriers to oncologist-
patient communication regarding fertility risk
and preservation options [18-22]. Findings indi-
cated that the majority of oncologists did not
know of resources available in the commu-
nity for male or female patients to seek fertil-
ity preservation. Some physicians believed these
conversations fall to the responsibility of those
administering the chemotherapy or the patient’s
nurses. Furthermore, physicians reported feeling
uncomfortable discussing fertility preservation
with those patients who they deemed as having
unfavorable diagnoses and prognoses.

Families have also reported a desire for more
reproductive health information regardless of
patient age, diagnosis, prognosis, or treatment
plan [23, 24, 26-28]. In a focus group conducted
by Nieman and colleagues [29], one parent stated,
“It’s about options. It just gives you another
option. And the more options you have in life
the better off you are” (p. 8). Oncologists typi-
cally agree that treatment should not be delayed
in order to engage in fertility preservation, espe-
cially when prognoses are poor. However, given
the growing emphasis on patient- and family-
centered care, families need to be presented with
information on fertility-related risks and afforded
the opportunity to weigh options. Although fam-
ilies may be preoccupied with more immedi-
ate needs at diagnosis (i.e., initiating treatment,
the child’s survival), parents are also concerned
with the possible negative effects of treatment,
including fertility. If the possibility of infertil-
ity and options for preservation are not dis-
cussed, the patient and family may feel deceived
by their medical team when this information is
later addressed, typically after it is too late to
engage in fertility preservation options. While
physicians may feel they are only adding to a
patient and family’s pain by mentioning future
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infertility risk, Schover [110] stated that this
news can be even more devastating for can-
cer survivors to hear after completing treatment
in comparison to otherwise healthy individu-
als because it becomes “insult added to injury”
(p- 55) [29]. Therefore, when making decisions
that may impact future quality of life, fertility
preservation is an important and timely deci-
sion for the family to consider. There is also
familial distress associated with the financial bur-
den a couple may encounter concerning medical
appointments, fertility treatments, and the adop-
tion process if they cannot conceive a biological
child. Connolly and colleagues (2010) discussed
the economics behind using assisted reproduc-
tive technologies and how the costs may affect
families [13]. Because treatments are expensive,
annual income and affordability are often related
to whether a couple chooses infertility treatments.
However, this study and others have examined
discontinuation rates of treatments and found that
psychological factors, such as “emotional strain”,
are more likely to be reasons to stop fertility
treatments once they had begun [30].

For over 30 years, sperm cryopreservation has
routinely been used to preserve male fertility
and has become even more practical and effec-
tive with the development of in vitro fertilization
with intracytoplasmic sperm injection. Banking
sperm pre-cancer treatment has been associated
with psychological relief, even if the sample is
never used, and 96% of all men would or may rec-
ommend sperm banking to others [17]. Ginsberg
and colleagues [38] recently reported that 55% of
adolescents and 88% of their parents had favor-
able initial impressions of sperm banking when
queried and that a majority of families felt the
timing of sperm banking communications had
been acceptable. One hundred percent of patients
and parents responded “Yes” to the question “Did
you make the right decision to attempt bank-
ing?” including those adolescents who attempted
to bank but failed. Finally, 20% of the sample
had to delay treatment in order to bank, but all
of these families felt that banking was worth the
delay. Yet, barriers to sperm banking among ado-
lescents and young adults with cancer continue to
persist.
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Rates of sperm banking are significantly lower
in the US as compared to many countries around
the world. Among adult males for example, coun-
tries like Japan and Norway have a 50% sperm
banking rate, whereas only 25% of American
males bank sperm prior to cancer treatment
[17, 31-33]. Assumptions have been made that
these increased rates of banking are a function
of national health care systems, which subsi-
dize sperm banking costs, but the cost of sperm
banking is rarely identified as a significant bar-
rier within samples of young adult men [33,
34] (Among adolescent males, sperm banking
rates reported from pediatric cancer centers in
England, Denmark, and Israel range from 47 to
89%, whereas those in the US and Canada range
from 18 to 26% [35-37]. The notable exception
has been reported by Ginsberg and colleagues
[38], who found that rates of adolescent sperm
banking improved significantly following hospi-
tal initiatives to overcome barriers to sperm bank-
ing. These findings suggest that although sperm
banking is significantly underutilized among ado-
lescents diagnosed with cancer, rates can improve
with intervention [38].

There has been a paucity of research examin-
ing the factors which predict adolescents’ choices
about banking sperm at cancer diagnosis. The
studies which have been published are gen-
erally retrospective, qualitative in design and
include few study participants. Furthermore, it
has been difficult to apply the findings published
in the adult literature to adolescents. Many of
the factors that have been identified as posi-
tively associated with banking (e.g. younger age,
more education, receiving treatment in a pri-
vate oncology practice) and negatively associated
(have all the children desired, previous history
of infertility/vasectomy) with sperm banking in
adults are less applicable to adolescents [31, 33].
More developmentally appropriate factors such
as being past the early teens, greater knowl-
edge of sperm banking procedures and demands,
and parental support in decision making are
associated with sperm banking among adoles-
cents, whereas discomfort/embarrassment in talk-
ing about sex and fertility and having a parent
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accompany their child to the sperm banking clinic
appear to make banking less likely.

Although lack of knowledge regarding infer-
tility risk and absence of a physician recommen-
dation to bank sperm have been associated with
lower rates of sperm banking among both adoles-
cents and young adults, adolescents also appear to
be particularly vulnerable to anxiety at the time of
diagnosis, which can result in a lower likelihood
of sperm banking [41-43]. It may be that there is
a multiplicative adverse effect when adolescent
anxiety at diagnosis interacts with poor physi-
cian communication such that recommendations
regarding the importance of banking sperm are
never heard or processed. Inverse relationships
between the amount of information recalled and
anxiety level within a medical context have been
well described, particularly among those younger
in age [44, 45]. When adolescents are diagnosed
with cancer, families often have an immediate
preoccupation with initiating treatment and work-
ing toward cancer cure. As a result, issues related
to preserving one’s fertility may be perceived as
secondary or less important.

Demographic, provider, and medical factors
have also been identified as impacting the
likelihood of banking sperm. Lower socioeco-
nomic status has been related to not banking,
whereas physician knowledge of treatment-
related infertility-risk, physician recommenda-
tion to bank sperm, increased conviction when
making this recommendation, presentation of
sperm banking as standard care, and advising
ambivalent adolescents that fatherhood will be
important to them in the future have been asso-
ciated with higher rates of banking among young
adult males [33, 35, 42, 43]. Logistically, fac-
tors such as convenience or prompt availability
of a sperm banking center or medical factors
such as cancer diagnosis, urgency to begin treat-
ment, and the timing of sperm banking messages
have also been found to affect sperm banking
outcomes. However, the contributions of devel-
opmental and parental/guardian factors have not
yet been examined.

Both established and experimental options for
preserving fertility are available for females diag-
nosed with pediatric cancer including embryo
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cryopreservation, ooctye cryopreservation, ovar-
ian tissue freezing and grafting, immature ooc-
tye preservation with in vitro maturation, and
preventative efforts to protect ovarian function
during treatment [46]. Embryo cryopreservation
requires in vitro fertilization (IVF) with ovar-
ian stimulation, ooctye retrieval, fertilization,
and freezing the embryo for later implantation
into the uterus. Although IVF has been utilized
as a highly successful form of fertility preser-
vation for nearly 40 years, there are signifi-
cant drawbacks when considering this method
of preservation among adolescent and young
adult cancer patients. For example, this proce-
dure typically requires hormone stimulation of
the ovaries, which may increase risk for later
cancers. Additionally, 10-14 days of follicular
development is needed during which time treat-
ment is delayed. As a result, this may not be a
feasible option for patients requiring immediate
intervention. In addition, there is often an imme-
diate need for a male partner or donor sperm,
which is frequently unavailable for adolescent
patients. Oocyte cryopreservation raises many of
the same concerns reported with embryo cryop-
reservation but does not require a male partner or
sperm donor. Successful fertility preservation has
also been demonstrated by excising ovarian tis-
sue prior to the initiation of treatment, freezing
the tissue, and then engrafting the tissue follow-
ing treatment. This procedure minimizes delays
in receiving therapy and increases the opportu-
nity for follicles and ooctyes to be produced for
future conception. Although there is significant
variability regarding the success rates of these
fertility preservation options, fertility preserva-
tion continues to be underutilized in this high risk
group.

In addition to deciding whether or not to pre-
serve fertility, a small subset of survivors will
struggle with deciding to procreate due to an
increased risk of passing on a cancer predispo-
sition to their offspring. This is the case with
survivors of bilateral retinoblastoma and in those
with Li-Fraumeni syndrome. These patients are
regularly counselled throughout their treatment
course and into survivorship by their oncology
team regarding their risk of transmitting a cancer
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predisposition should they pursue biological chil-
dren [47]. Patients and families with familial
cancer syndromes may experience psychological
distress if these early message are not recalled or
considered, particularly if the now-adult patient
is sexually active and in a committed relationship
with the intention of producing biological chil-
dren. Although these survivors do not experience
the time pressures associated with preservation
decisions, these are difficult decisions to make
and may have serious implications.

Psychological Distress Related
to Infertility

Although 91% of oncologists agree that sperm
banking should be offered to males of repro-
ductive age at risk for treatment-related infertil-
ity, only 10% report discussing sperm banking
with high-risk males routinely in their practices
[48]. The majority of males surviving cancer are
unaware of their fertility status and often become
distressed when issues of infertility arise [27].
Male survivors who experience treatment-related
infertility are at increased risk for emotional dis-
tress, particularly those who are younger, desire
children, and were unaware of the problem [33,
34, 49, 50]. Although sadness has been reported
among adult survivors of childhood cancer, anger
is the primary expression of distress, particularly
in regard to the previous withholding of infor-
mation, denial of fathering choice, injustice of
their plight, and lack of fertility control [25]. Lack
of knowledge regarding one’s fertility status has
also been related to intimate relationship con-
flict, risky sexual behavior, and lower self-esteem
[27]. Those who suspect infertility have signif-
icant concerns about being rejected by future
partners [S1].

Survivors of cancer place a high priority on
fertility and report high levels of psychological
distress associated with fertility loss [52]. Female
adolescent cancer patients have been found to
be concerned about fertility and interested in
options to help preserve fertility during cancer
treatments [53]. In a comprehensive review of
the literature, Lee and colleagues (2006) found
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that fertility preservation is extremely important
to cancer survivors and that infertility resulting
from cancer treatment has been associated with
significant psychosocial distress [39]. In a broad
sample of cancer survivors who were diagnosed
before 35 years of age, younger cancer survivors
expressed more concern than older survivors that
cancer could adversely affect their fertility but
were less likely to perceive themselves as infertile
[34]. About half the sample as a whole per-
ceived themselves as less fertile than their peer
group. As a significant proportion of adults and
adolescents do not recall being told about infer-
tility risk as a side effect of cancer treatment
it is important to determine what effect fertility
expectations may have on subsequent psycho-
logical functioning, particularly in the case of
unexpected infertility [54]. Furthermore, adoles-
cent cancer patients often have misperceptions
about their risk for infertility, so that those who
are at low risk may suffer unnecessary anxiety
about infertility and those at higher risk may
not realize the importance of addressing fertility
issues before or during their treatment [55].
Grief processes must also be considered
within the context of infertility-related distress
experienced by survivors of pediatric cancers. It
has been demonstrated that couples facing infer-
tility are often unable to “grieve adequately or
to get empathy from family and friends, because
they have lost a potential, rather than an actual
child” [110, 111]. Similar findings were reported
by Lukse and colleagues [56] who found that
women undergoing infertility treatment endorsed
significant levels of grief and depression. This
study also found that some women undergoing
such treatments felt abandoned by the team of
doctors performing the in vitro fertilization and
therefore did not feel a sense of control with
their procedures [56]. Survivors of pediatric can-
cers facing reproductive health challenges report
similar experiences, including inadequate sup-
port from medical team members, family, and
friends, as they grieve the anticipated life expe-
riences they may never have. Schover [111] also
discussed society’s perception of a cancer sur-
vivor’s outlook on life, including fertility, stat-
ing that family, friends, and professionals may
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question their grief related to infertility. Survivors
often receive the message that they should be
grateful to be alive, which minimizes any late
effects or perceived losses and regrets that exist.
Commonly, survivors are held in high regard
as heroes, role models, or people to admire
because of their perceived persistence through
difficult life experiences. However, through this
portrayal, the ongoing struggles experienced
by many survivors may be disregarded or
diminished [57].

Identity Development: Roles
as a Romantic Partner and Parent

While some survivors of pediatric cancers adjust
relatively well to life during and following treat-
ment, others face challenges in a variety of
domains, including reproductive health [58-60].
Adolescent and emerging adult survivors of pedi-
atric cancers may be especially vulnerable to
experiencing difficulties in psychosocial adap-
tation as it relates to fertility and reproductive
processes. This increased likelihood of difficulty
is due, in part, to the already complex develop-
mental changes occurring in these groups within
social domains, which are further disrupted by
having experienced cancer and/or being a cancer
survivor [61, 62]. Reproductive health, for exam-
ple, is closely tied to adolescents and emerging
adults’ developing identity as a romantic part-
ner and parent. In industrialized countries, life
expectations of what a person is to be working
toward and accomplishing in his or her late teens
and early twenties has shifted dramatically over
the past 40 years [63-66]. While it was once
common only for the elite and privileged to go
through a stage of identity exploration and insta-
bility following adolescence, it is now typical
for most young men and women in the United
States to go through such a period. Research has
indicated that marriage is no longer viewed as
the quintessential marker of adulthood among the
majority of American young people [63]. Rather,
criteria for transitioning into adulthood, regard-
less of gender, are increasingly individualistic
and include “accepting responsibility for one’s
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self, making independent decisions” regarding
beliefs and values and being financially indepen-
dent [63]. For many, it has become less common
for criteria such as marriage and parenthood to
be viewed as necessary for the attainment of
adulthood status. However, for survivors of pedi-
atric cancers who are at high risk for infertility
and other reproductive health concerns, typical
identity development may be complicated and
burdened by uncertainties about navigating oth-
erwise typically anticipated outcomes that may
no longer be feasible, such as having a biological
child. Therefore, not being able to conceive can
lead cancer survivors to feel damaged and uncer-
tain of their role and identity when engaging in
romantic relationships [67].

Pediatric cancer survivors face numerous
potential challenges related to overall social skill
development with research indicating that indi-
viduals growing up chronically ill are two to
three times more likely to experience difficul-
ties in social relationships [68]. Specifically,
impaired romantic relationships among survivors
have been reported as compared to healthy peers
[69]. While many healthy adolescents and emerg-
ing adults also experience similar challenges,
typical developmental processes may become
magnified and result in a heightened propen-
sity for social isolation among those coping with
a cancer diagnosis and/or cancer survivorship
[70, 71]. One study of emerging adult and adult
pediatric cancer survivors reported survivors felt
more mature than others their age, which led
to challenges relating to potential romantic part-
ners [72]. Others reported feeling that physical
late effects, fear of relapse, and the risk of hav-
ing a child diagnosed with cancer had interfered
with their ability to form intimate romantic rela-
tionships [72, 73]. Some cited having already
experienced a loss of social relationships due
to their diagnosis and treatment and being fear-
ful of developing new intimate relationships as
young adults. However, it should be noted that
not all responses cited difficulties with rela-
tionships with some participants reporting that
they feel confident in their ability to develop
and maintain relationships, suggesting that there
may be protective factors that can interact with
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treatment-specific factors to promote positive
social outcomes.

One challenge of particular interest to sur-
vivors of pediatric cancers is developing the
self-efficacy to create and maintain romantic
relationships. Romantic relationship self-efficacy
is defined as the ability to develop and retain
relationships and resolve interpersonal disputes
specifically with romantic partners [74—77]. Not
only is the existing literature regarding romantic
relationship self-efficacy among adolescent and
emerging adult pediatric cancer survivors sparse,
almost no research has been identified examin-
ing these constructs among healthy adolescents
and emerging adults. Moreover, the sole article
identified within this area among healthy pop-
ulations only briefly touches upon the triumphs
and challenges faced with respect to building con-
fidence and modifying perspectives in romantic
relationships as adolescents approach adulthood
[78]. This lack of information is unfortunate as
social cognitive theory highlights the significance
of distinguishing the individual’s self-efficacy
toward the completion of a social behaviors lead-
ing to a desired outcome from his or her eval-
uation of the outcome [79]. Put more simply,
an individual must develop the necessary self-
efficacy to complete a social behavior before
being expected to successfully meet his or her
relationship goals. In the case of romantic rela-
tionships, the individual needs to confidently
believe or perceive that he or she is capable of
developing and maintaining such relationships
before these relationships can be formed and
shaped successfully. However, as explained in
both social cognitive theory and the Health Belief
Model, perceived threats and susceptibilities may
interfere with the ability to develop self-efficacy
beliefs [79-81]. For example, child and adoles-
cent cancer survivors have concerns regarding
actual and perceived physical effects of cancer as
they relate to engaging in romantic relationships,
getting married, and having a family [52]. Many
worry about infertility and have more negative
outlooks on life. Potentially, these concerns may
influence perceptions of attractiveness and devel-
oping the confidence to seek out and maintain
romantic relationships. While no literature was
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identified specifically investigating romantic rela-
tionship self-efficacy among emerging adult sur-
vivors of pediatric cancers, adolescent survivors
have reported having less positive self-images in
terms of their social and sexual self in compar-
ison to healthy peers, entering into marriage at
slightly lower rates than the general population,
and being less likely to have biological children
[67, 82—-85].

Among survivors of pediatric cancer, the
threat of infertility and its potential negative
impact on future relationships can be devastat-
ing. There is evidence that survivors of childhood
cancer initiate lasting relationships at an older
age than their peers. Approximately 20% of sur-
vivors report perceived limitations in their sexual
life due to their cancer diagnosis [86]. Older
survivors have reported feeling less experienced
in terms of sexual encounters, and survivors,
in general, have reported worse sexual quality
of life than age-matched peers. Those receiv-
ing cancer treatment during adolescence have
indicated feeling delayed with respect to psy-
chosexual development including initiation of
dating, establishing a longer term romantic rela-
tionship, masturbation, and sexual intercourse
[86, 87]. Additionally, Puukko and colleagues
[92] found that although women surviving child-
hood leukemia did not differ from controls in
meeting several psychosexual milestones (with
the exception of having experienced sexual inter-
course), they reported a more negative subjective
experience of sexuality. Schover [111] pointed
out that whether it is a perceived or real threat,
many cancer survivors feel that their disordered
fertility may be a deterrent to finding a part-
ner. They may feel fear of rejection following
disclosure of their cancer history to potential part-
ners. The survivor may feel shame in not being
able to have a child, carry on the family name,
or provide their parents with a grandchild. To
this end, male survivors have reported choos-
ing to use condoms in order to appear fertile
and avoid having to disclose their infertility sta-
tus [67]. Additionally, female survivors may feel
pressured to enter into permanent relationships
prematurely in order to increase opportunities
for motherhood prior to experiencing premature
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ovarian failure. Therefore, in addition to strug-
gles with adapting to potential infertility and
other reproductive health problems, these find-
ings suggest that survivors of childhood cancer
may also experience differences in sexual devel-
opment which may also impact transitioning to
adulthood. Parents of cancer survivors may add
to the stress by expressing disappointment at
the possibility of not having biological grand-
children. Similar concerns have been reported
by parents of survivors. These concerns were
demonstrated in a qualitative study by Nieman
and colleagues [29] in which a parent reported
being worried no one would love her child if
they knew she could not have children. Another
parent was worried that with the threat of pre-
mature menopause, her daughter may hurry into
marriage in order to have children at a young age.

Despite challenges reported with respect to
identity development, those surviving childhood
cancer often desire to have children and value
parenting. Having children as a life goal among
adolescents surviving cancer has been ranked
above making money, owning a home or travel-
ing in terms of priority [53]. Among adult males
without children at diagnosis, 76% desire chil-
dren and prefer biological offspring whenever
possible [27, 33, 88]. Survivors view themselves
as healthy enough to be good parents and believe
that their cancer experience has enhanced (or will
enhance) their parenting skills, desire for family
closeness, and parent-child relationships [27, 33,
34]. Although some survivors worry about trans-
mitting genetic risk of cancer to their children or
having children with birth defects (both of which
are generally unsubstantiated among those diag-
nosed with childhood cancer), the desire to parent
children remains [27, 34].

Perceptions of Physical Attractiveness

Pediatric cancer survivors commonly encounter
real and perceived challenges related to their
physical development including delays in physi-
cal maturation (e.g., late onset of puberty, delayed
physical growth), changes in physical appearance
due to surgeries, chemotherapy, and radiation,
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and the risk of infertility due to certain can-
cer treatments [52, 62, 72, 89-91]. Many of
these challenges continue to persist long after
the cancer treatment is completed and influences
perceptions of physical attractiveness [52, 92].
In a study of adolescent and emerging adult
survivors of pediatric cancers who did not
have obvious physical atypicalities (e.g., ampu-
tations, significant scars), participants reported
their self-perceptions of physical attractiveness,
body satisfaction, and personal sense of compe-
tence in several domains including self-worth,
social acceptance, romantic appeal, and close
friendships [93]. Objective ratings of attractive-
ness were made by research assistants as well.
As compared to a healthy control group, can-
cer survivors reported engaging in more than
50% fewer social activities. Overall, using a
blind rating system, cancer survivors were not
rated by research assistants as less attractive,
and survivors and healthy controls rated their
own perceptions of physical attractiveness sim-
ilarly. However, as time since treatment ended
increased, cancer survivors reported lower per-
ceptions of self-worth, higher levels of social
anxiety, and more negative perceptions of phys-
ical attractiveness. Interpretation of these results
suggests that additional difficulties with percep-
tions of physical attractiveness and social anxi-
eties may not develop until survivors have been
off treatment for a significant amount of time.
Consistent with the approach of Pendley and
colleagues [93], Larouche and Chin-Peuckert
(2006) investigated how perceptions of physical
attractiveness change with a cancer diagnosis and
how cancer patients maintain and/or re-establish
social connections despite changes in their self-
perceptions [40]. In their qualitative study, five
adolescents (three males and two females, ages
14-17) were interviewed while receiving their
cancer treatments. Interviews indicated that the
participants no longer felt as though they looked
“normal” (p. 204). Modified perceptions of phys-
ical attractiveness were reported to be a function
of hair loss, scars, the presence of catheters,
and changes in skin complexion. Changes in
perceived physical attractiveness resulted in mod-
ified coping strategies. Some of the participants
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discussed tendencies to avoid social situations
with both peers and romantic partners due to
increased perceptions of vulnerability and loss
of confidence. Others described using peers to
shield them from others who may be negative
about the physical changes that had occurred or
opting to participate only in social situations in
which the risk of negative outcomes was minimal.

Studies of healthy emerging adults consis-
tently have shown that better perceptions of phys-
ical attractiveness are linked to perceiving oneself
and others as more popular or acceptable among
peer groups [94-96]. Those who have survived
a pediatric cancer diagnosis are not immune to
these perceptions. Emerging adult survivors of
pediatric cancer often cite concerns surround-
ing romantic relationships [70]. Delayed physical
maturation and alterations in physical appear-
ance, which are correlated with poor body image,
make adaptive socialization awkward [70, 72,
97]. In turn, poor social skills can lead to depres-
sion or anxiety, which may act to exacerbate the
awareness and anxieties surrounding illness and
physical delays thereby creating a cyclic effect
of increased isolation and decreased peer and
romantic relationship self-efficacy. Additionally,
survivors may worry that relapse is likely or that
cancer treatments have impacted their ability to
procreate [52, 98, 99]. These anxieties then may
lead a cancer survivor to feel that the pursuit of
romantic relationships is a useless endeavor since
others will not want to be involved in roman-
tic relationships with someone who is ill and/or
cannot have children [52, 99].

Psychosexual Functioning

Another, but understudied, outcome of cancer
treatment relates to problems associated with
psychosexual functioning. Depending on the
treatment received, survivors may be at high
risk for problems resulting from physical dis-
comfort, poor body image, emotional distress,
negative sexual self-concept, or structural abnor-
malities. Although difficulties with psychosexual
functioning have been reported among adults post
treatment of reproductive cancers, little research

159

exists substantiating psychosexual outcomes in
those surviving childhood cancer, despite our
clinical experience which suggests otherwise.
Much like those adult women who have been
treated for gynecologic cancer, females patients
surviving childhood pelvic tumors (e.g., rhab-
domyosarcoma of the genitourinary tract) may
be at risk for sexual dissatisfaction and dys-
function, lower levels of sexual desire, and pain
during vaginal intercourse [100, 101]. Pediatric
cancer survivors experiencing psychosexual dys-
function may be at further risk for physical
discomfort, emotional distress, and negative sex-
ual self-concept. In a sample of long-term sur-
vivors of ovarian germ cell tumors, compared
with controls, survivors had less sexual plea-
sure and lower total scores on a sexual activ-
ity scale [101]. Another study followed cancer
survivors three years post bone marrow trans-
plantation and found 52% of female survivors
experienced increases in sexual problems in the
areas of arousal and lubrication [102].

As is the case with infertility, pelvic irradi-
ation has been implicated as one of the cancer
treatments which have the most adverse effects
on sexual functioning. A significant proportion
of women experience sexual dysfunction fol-
lowing pelvic irradiation, and dysfunction typ-
ically results from distortion of the perineum
and vagina. These structural problems adversely
affect sexual activity, which in turn, leads to con-
siderable psychological distress [103]. The phys-
ical late effects associated with pelvic irradiation
may include vaginal dryness, atrophic vagini-
tis, vaginal/vulval ulceration or necrosis, vagi-
nal stenosis, shortened vaginal canal, dyspareu-
nia, and postcoital bleeding [104]. Furthermore,
radiation induced ovarian failure may result in
decreased vaginal lubrication and thinning of the
vaginal epithelium. Reported changes in sexual
function for those having received pelvic irra-
diation include decreases in sexual enjoyment,
ability to attain orgasm, libido, sexual desire,
coital opportunity, and frequency of intercourse
[105, 106]. As a result, women receiving pelvic
radiation are at risk for experiencing sexual prob-
lems, with up to 64% experiencing symptoms of
severe sexual dysfunction [107, 108].
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Psychosexual dysfunction, including erec-
tile dysfunction, delay/absence of ejaculation,
decreased sexual desire, difficulty reaching
orgasm, and pain with ejaculation, is also an often
reported consequence of cancer treatment among
males [109]. For example, 47% of males treated
for acute or chronic myelogenous leukemia report
erectile dysfunction, with 38% experiencing
delays or absence of orgasm/ejaculation [110].
Dysfunction continues three years post bone
marrow transplantation in regard to erections
(22%) and sexual arousal (20%) [102]. Although
some relationships between cancer treatment and
psychosexual dysfunction have been identified
among males with adult onset cancer, there are
essentially no reports in the literature which have
tested these associations among males surviving
childhood cancer.

Conclusion

Risks to reproductive health exist among sur-
vivors of pediatric cancer, and this adverse
late effect is directly attributable to life sav-
ing cancer treatments. Options are available
to preserve fertility among those at risk of
infertility secondary to treatment; however,
several barriers and risks exist which reduce
the likelihood of fertility preservation engage-
ment. These barriers are multifaceted and
include oncologist/family communication of
fertility threat, time limited decision-making
at cancer diagnosis, unwillingness to delay
treatment for preservation procedures, and the
financial burden associated with preservation.
Furthermore, patients and families often report
increased psychological distress at the time
of diagnosis which impairs familial under-
standing reproductive health risks which often
results in anxiety and feelings of grief and
loss associated with poor fertility outcomes.
Identity development also appears to be vul-
nerable with respect to negotiating typical
developmental tasks such as entering into
longer term romantic relationships and par-
enthood. Threats to perceptions of physical
attractiveness and psychosexual functioning
have also been documented which may ulti-
mately affect global quality of life outcomes.

J.L. Klosky et al.

Despite these concerns, survivors of pediatric
cancers report strong desires to become par-
ents and frequently tout the advantages of hav-
ing survived cancer in that it provides excel-
lent preparation for parenthood. These issues
in combination exemplify the importance that
survivors place on fertility and the promo-
tion of normative developmental trajectories.
As the number of survivors increase, so does
the importance of quality of life outcomes in
survivorship.

Provider Recommendations

1. One’s risk of infertility secondary to cancer
treatment should be discussed with patients
and families prior to the initiation of cancer
therapy. Even if the patient has no increased
risk, this information should be provided and
discussed so that unnecessary fertility-related
distress is not experienced.

2. For patients who are at increased risk for infer-

tility, risk-status should be communicated and
options for fertility preservation provided. For
adolescent males, cryopreservation of sperm
should be recommended whenever possible.
Among female patients, emphasis should be
placed on the experimental nature of these
procedures and its limited availability among
select institutions with IRB-approved research
protocols. Based on the family’s receptiv-
ity, prompt referral to the fertility specialist
(e.g. reproductive endocrinologist, urologist,
OB/GYN) should be made. Patient assent is
a critical feature which must considered.

3. Because families may experience difficulty
adequately absorbing information regarding
their child’s fertility status in the context
of a newly diagnosed cancer, assessment
and re-assessment of the family’s understand-
ing should occur throughout the cancer care
continuum, ranging from diagnosis to sur-
vivorship care. It is likely that multiple meth-
ods of communication (e.g., verbal discus-
sion of risk, provision of written information,
exposure to educational videos, etc.) may be
needed over time in order to maximize the
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likelihood of the patient’s understanding and
subsequent expectations of fertility outcome.

. Although the discussion of cancer treatment-
related risks can be difficult for family mem-
bers and medical professionals alike, the vast
majority of families prefer that this infor-
mation be provided, regardless of potential
discomforts associated with openly discussing
this topic.

. Medical professionals should seek out train-
ing and information regarding infertility and
fertility preservation in the pediatric oncol-
ogy context. Furthermore, these professionals
should expect to provide logistical informa-
tion to families including location of preser-
vation clinic, estimated costs associated with
preservation procedures and storage of mate-
rials, options for financial assistance, and the
timeframe in which fertility preservation is an
option. Discussion regarding the process by
which materials will be collected should also
occur. Being well-prepared to engage in such
discussions with families can help alleviate
the provider’s hesitancy to talk about fertil-
ity and its associated risks secondary to cancer
treatment.

. Prognosis has often been reported as a deter-
mining factor associated with whether fertility
preservation options are provided to a fam-
ily. However, options need to be provided to
families regardless of prognosis. In addition to
the professional obligation that clinicians have
of presenting families with pertinent infor-
mation, research suggests that engaging in
fertility preservation is associated with psy-
chological relief regardless of whether the
preserved material is ever used.

. Discussion of fertility status needs to take
place regardless of a family’s cultural back-
ground, religious beliefs, sexual orientation,
or socio-economic status. Although research
suggests that these factors may play roles
in a family’s decision to engage in fertility
preservation, all families need to be provided
with adequate opportunities to make informed
decisions.

. Within each patient’s medical team, it may be
beneficial to appoint a specific team member
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to assume responsibility for initiating conver-
sation with families surrounding fertility risk
and fertility preservation. Doing so will not
only decrease the chances that this discus-
sion will be overlooked but will provide an
identified “expert” that the family can con-
sult with as fertility preservations decisions
are being made.
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Preservation for Cancer Patients

Joanne Frankel Kelvin, RN, MSN, AOCN and Joyce

Reinecke, JD

When first diagnosed with cancer, patients suddenly face a million choices and are asked to make
decisions that may have a life-long impact. That moment came for us in June 2006 when Ruth was
diagnosed with Ewing’s Sarcoma, a month before her 29th birthday. At our first appointment Ruth’s
oncologist told us that infertility was a possible side-effect of the chemotherapy regimen and asked
if we needed to incorporate that concern into her treatment plan. Since we had hoped to start a
family soon, we greatly appreciated the question and sensitivity.

We successfully banked embryos and Ruth was able to start treatment on schedule. We were
fortunate. At every stage of the process our medical professionals were aware of options that could
help us as a young couple facing cancer together. Over the past ten months of Ruth’s treatment, we
have met or heard of other young adults whose stories tell of how unique our fertility experience

has been and how much work there still is to do.

We take real comfort in knowing that when we are ready to start a family, we still have options.

Parker, Husband of Adult Cancer Survivor

Introduction

With advances in cancer treatment, increasing
numbers of patients are becoming long-term sur-
vivors. A concomitant interest in quality of life
for cancer survivors has also developed. For
patients of childbearing age, reproductive capac-
ity and the ability to build a family is a significant
survivorship concern [1-3]. Unfortunately, many
cancer treatments compromise fertility, reducing
the likelihood that these men and women will
be able to conceive or carry children naturally.
Infertility can impact self-esteem, identity, and
body image; complicate intimate relationships;

J. Reinecke (D<)

Cancer & Fertility Advisor, LIVESTRONG, Lafayette,
California 94549, USA

e-mail: joyce @fertilehope.org

G.P. Quinn, S.T. Vadaparampil (eds.), Reproductive Health and Cancer in Adolescents
and Young Adults, Advances in Experimental Medicine and Biology 732,

devastate plans for parenthood; and cause signi-
ficant, on-going distress [3—6].

Several leading medical organizations, includ-
ing the American Society of Reproductive
Medicine, the American Society of Clinical
Oncology, the American Academy of Pediatrics,
and the European Society for Medical Oncology,
have recognized the validity of these concerns
and have issued guidelines to address them. They
all highlight the need for oncology clinicians to
inform patients about risks of infertility from
treatment, discuss options for fertility preserva-
tion, and refer interested patients to reproductive
specialists before treatment begins [7-10]. From
the specific recommendations from the American
Society of Clinical Oncology (see Table 13.1).

Contrary to the widely held assumption
that newly diagnosed patients are too over-
whelmed to handle this concern, patients do want
to receive reproductive information [11-13].
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Table 13.1  American society of clinical oncology
(ASCO) recommendations on fertility preservation in
cancer patients

The (ASCO) panel recommends that oncologists discuss
at the earliest opportunity the possibility of infertility as
arisk of cancer treatment, recognizing that in many
cases, adequate data are not available to provide accurate
predictions for any one individual. For patients at risk for
infertility who are interested in evaluating their options
for fertility preservation, referral to appropriate
specialists as early as possible is recommended.

Leeetal. [7]

However, oncologists and other oncology clin-
icians do not routinely address this topic with
patients prior to treatment, and many patients do
not recall being told about the impact of treatment
on fertility [6]. In a recent survey of breast cancer
survivors, only 11% felt they received adequate
information about fertility preservation from their
oncology care providers [14].

Patients are strongly influenced by the mes-
sages they receive from their health care
providers and may be more likely to seek fer-
tility preservation consultations and services if
the provider introduces this topic as a legitimate
concern [15, 16]. This chapter seeks to describe
strategies for oncology care providers to integrate
discussion of fertility preservation options and
services into their practice.

Models for Developing a Cancer
and Fertility Program

The Program at Memorial
Sloan-Kettering Cancer Center

In 2003, Memorial Sloan-Kettering Cancer
Center (MSKCC) established a Survivorship
Initiative that included the development of pro-
grams and services to address the needs of
patients who have completed treatment for adult-
onset cancer and are free of disease. As part of
the planning process to identify strategic goals
for the initiative, patients were surveyed about
services they wish had been provided to them
at diagnosis and during treatment, but had not
been offered. A number of patients stated that
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they had not received sufficient information about
their fertility risks or about their fertility preser-
vation options. Thus, establishing information
and services related to reproductive health as
well as access to specialists who offer fertil-
ity preservation became part of the initiative’s
strategic plan.

In January 2009, MSKCC hired a clinical
nurse specialist (CNS) to direct its new pro-
gram, Fertility Preservation and Parenthood after
Cancer Treatment. The program is guided by an
advisory committee, with clinical representatives
from services that treat high volumes of patients
of reproductive potential, as well as two for-
mer patients who underwent fertility preservation
prior to their treatment.

The program goals are listed in Table 13.2.
The program is built around seven key com-
ponents, illustrated in Fig. 13.1 and described
in detail in Table 13.3. The program provides
clinicians with the information, resources, and
assistance they need to inform their patients about
the effects of treatment on fertility and the options
available to them for fertility preservation, and
to make referrals to reproductive specialists. In
addition, the CNS is available to provide educa-
tion and counseling to patients who want more

Table 13.2  Fertility preservation and parenthood after
cancer treatment: goals of the MSKCC program

Provide clinicians caring for patients of reproductive
potential with:

e Information about: effects of treatment on fertility,
options for fertility preservation, and reproductive
services where they can refer patients

e Resources to educate patients

e Assistance in referring patients interested in exploring
fertility preservation options

Provide patients of reproductive potential with:
e Information about effects of treatment on fertility
e Information about options for fertility preservation

e Referrals to a reproductive specialist if they are
interested in exploring these options

e Information about other options for parenthood if they
are not able to have a biologic child

Kelvin, personal correspondence (2011)
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Resources
for Clinicians

Resources
for Patients

Clinical
Expert

Implementation
& Evaluation

Patients

informed and
referred if

Clinical
Research

interested

Fig. 13.1 Fertility preservation and parenthood after cancer treatment: components of the MSKCC program

Table 13.3  Fertility preservation and parenthood after
cancer treatment: components of the MSKCC program

Assessment

e Patient volume

e Clinician survey

e Patient survey

Resources for Patients

e Booklets

e Internet

e Live and on-line classes

e Financial assistance
Resources for Clinicians

e Defined referral process

o Intranet

e Electronic orders
Education of Clinicians

e Instructional presentations
e Continuing education
Clinical Expertise

e Consultation

e Education and counseling

e Liaison with reproductive specialists and resources
for financial assistance

Implementation and Evaluation

e Policies, procedures, guidelines
e Monitoring of referrals

e Monitoring use of resources
Clinical Research

e Multiple collaborative projects in development

Kelvin, personal correspondence, 2011

information than their oncologists are able to
provide, facilitate referrals, and coordinate care
between the oncology team and the reproduc-
tive specialist. The program infrastructure can be
used as a model within any cancer setting seeking
to improve how fertility is addressed with their
patients.

Programs Based on Fertile Hope’s
Centers of Excellence Criteria

As the only national, nonprofit organization
focused specifically on addressing the needs of
cancer patients whose treatments presented the
risk of infertility, Fertile Hope was aware of
the persistent failure of the oncology community
to provide their patients with adequate informa-
tion about their reproductive risks and options.
In 2004, the President’s Cancer Panel (PCP)
published its annual report, which was focused
on survivorship, and recommended that written
and verbal fertility-risk information be given to
patients prior to the initiation of treatment [17].
This proved to be a catalyzing moment, and
in 2005, Fertile Hope launched their Centers
of Excellence (COE) Program in an attempt to
highlight and reward cancer centers who were
implementing these recommendations.
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In designing the program, Fertile Hope sought
to tackle the arbitrary way in which fertility
information seemed to be dispensed. Published
studies had shown, and survivors testifying to
the PCP confirmed, that while some individ-
ual providers were routinely addressing fertility
with their patients, others were silent on the
issue. Therefore, the COE Program was devel-
oped to recognize cancer centers that had made an
institutional commitment to meet their patients’
reproductive needs in a deliberate, methodical
way — by implementing systems to notify at-risk
patients. The objective in showcasing excellence
was to inspire emulation and wide-spread adop-
tion of similar approaches.

To be recognized as a Fertile Hope COE, hos-
pitals had to complete a simple application and
submit a demonstration letter explaining how the
institution’s systems met the defined COE crite-
ria. Fertile Hope regarded these criteria, listed in
Table 13.4, to be the minimal components of a
functioning cancer and fertility system.

Table 13.4 Criteria for Fertile Hope/LIVESTRONG’s
Centers of Excellence Program

Policy A hospital-wide policy stating the

(as 0of 2009) institution’s commitment to addressing
the cancer-related fertility needs of their
patients

Notification A systematic approach to ensure that all

Procedures patients of (or under) reproductive age
who are at risk are provided with complete
information, both verbally and in writing,
about their reproductive risks and options
for preserving their fertility before
potentially damaging therapy is initiated

Professional ~ Educational programs on the topic of

Education cancer-related infertility and fertility
preservation are conducted

Patient Resources are available for patients,

Education survivors and/or (when appropriate)
family members

Referrals Knowledge of and referral to appropriate
reproductive specialists (internally or
externally) for consultation, fertility
preservation and/or parenthood after
cancer for their patients

Research Research on cancer-related infertility,

(Optional) pregnancy after cancer and/or parenthood

after cancer is being conducted

Reineke (personal communication, 2010)
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Table 13.5 Examples of strategies used to meet COE
criteria
Criteria Examples of strategies used
Policy e Issuance of formal hospital-wide policy
e Description of fertility preservation
discussions as part of “standard operating
procedures” on hospital intranet
Notification e Use of “best practice alerts”
Procedures and mandatory fertility questions
on electronic intake systems
e Customized consent forms that require
specific acknowledgment of reproductive
risks
e Use of designated “fertility navigator”
for individualized discussions
Professional e Live sessions at grand rounds,
Education departmental meetings
e Incorporation of topic into continuing
nursing education
Patient e Patient brochures
Education e Printable patient education sheets linked
to electronic intake system
e Use of designated “fertility navigator”
for individualized discussions
Referrals e Referral form with fertility clinic

information linked to intake system

e Explicit agreements with fertility clinics
and sperm banks to expedite cancer
patients

While all of the criteria were mandatory, the
means of satisfying the criteria were left up to
the particular cancer centers, in deference to
variations in resources, existing infrastructure,
and institutional cultures. From the launch of
the program in late 2005 until Fertile Hope’s
acquisition by LIVESTRONG in 2009, nine
nationally-ranked cancer centers had attained
the COE designation. Table 13.5 lists exam-
ples of how different centers have met the COE
criteria.

Strategies for Developing a Program
in Your Own Setting

These two models for establishing services to
address cancer and fertility provide examples
of strategies that can be used in any oncology
setting.
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Assessment

An important first step in developing a program
is to collect baseline data about the organization,
clinicians, and patients to guide efforts in build-
ing the program. Table 13.6 lists a number of

Table 13.6 Considerations for Assessment
Assessing the Heath Care Organization

Patient Population

e How many patients are seen annually in this age group?
e What are the most common diagnoses and stages?

e Are there special needs, for example socioeconomic,
language, cultural, or religious?

Institutional & Clinical Culture

e Is shared-decision making the norm, or is the structure
more hierarchical?

e Is there wide variation in practice between individual
oncologists/clinics or are there centralized efforts
to reduce variation?

e What providers (physicians, nurses, social workers) see
patients prior to treatment and what role does each
provider play in regard to counseling the patient? How
much time does each provider spend with the patient?

e Are electronic systems used for intake, entering orders,
or documenting clinical care?

Existing Resources

e Are reproductive specialists on staff to provide
consultation/services? Are these providers available
in the community?

e Are there existing patient or professional resources
available?

Assessing Clinicians

e What is the current level of knowledge about fertility
among physicians, nurses, and social workers?

e What are their attitudes about discussing risks
and preservation options?

e What are their current practices in regard to discussion
of risks and preservation options and in making
referrals?

e What barriers currently exist?

Assessing Patients

e What fertility information do they recall receiving?

e What is their satisfaction with the information that they
received?

e What is their satisfaction about how and when the
information was delivered, and by whom?

e What would they have changed about the content
and/or the process?
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issues to consider as you assess your health care
organization, clinicians, and patients.

Referral Process

For oncology clinicians to initiate discussions
about fertility with their patients, they need
to know where and how to refer interested
patients to reproductive specialists. Identify
sperm banks, reproductive urologists, and repro-
ductive endocrinologists in the region. Table 13.7
lists internet resources to assist with this. There
may be reproductive specialists affiliated with
your hospital system, making referrals and
collaboration relatively easy. Meet with the staff
at each of the center to discuss about the ser-
vices the center can provide. Establish a simple
method for referring patients to and outline a
process to ensure that patients are seen quickly,
relevant medical information is shared, and fer-
tility preservation efforts are coordinated with
the planned timing for initiation of the patient’s
cancer treatment.

Resources for Patients

To ensure patients are adequately informed, it is
important to have educational materials available

Table 13.7 Resources for identifying local reproductive
specialists

Sperm banks

e American Association of Tissue Banks (www.aatb.org)
e Sperm Center (Www.spermcenter.com)

Reproductive urologists

e Society for Male Reproduction and Urology
(www.smru.org)

Reproductive endocrinologists

e American Society for Reproductive Medicine
(Www.asrm.org)

e Society for Assisted Reproductive Technology
(www.sart.org)

For all reproductive services

o FertileHope/LIVESTRONG s Fertility Resource Guide
(www.fertilehope.org/tool-bar/referral- guide.cfm)


www.aatb.org
www.spermcenter.com
www.smru.org
www.asrm.org
www.sart.org
www.fertilehope.org/tool-bar/referral-guide.cfm
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that provide more in-depth information than
oncology clinicians might have the knowledge
or time to discuss. Materials should address
such topics as the effects of treatment on fer-
tility and options for fertility preservation; how
to select a sperm bank or reproductive endocri-
nologist; early menopause due to cancer treat-
ment; and options for parenthood after complet-
ing treatment. However, while you may want
to consider developing customized resources for

Table 13.8 Internet resources on cancer and fertility
Sites on Fertility for Patients with Cancer
e Fertile Hope (www.fertilehope.org)

J.F. Kelvin and J. Reinecke

your institution that include contact or refer-
ral information, it is not essential to develop
new materials. Free downloadable brochures, fact
sheets and other patient tools are available from
organizations focused on cancer and fertility.
Table 13.8 lists internet resources with relevant
information.

In addition to providing informational
resources for your patients, resources for finan-
cial assistance are also important. The costs of

A nonprofit organization, incorporated as a LIVESTRONG initiative, dedicated to providing reproductive
information, support and hope to cancer patients and survivors whose medical treatments present the risk

of infertility.
e MyOncoFertility (myoncofertility.org)

An informational resource, developed by the Oncofertility consortium, a national, interdisciplinary initiative
to explore the reproductive options for patients diagnosed with cancer or other serious diseases.

e LIVESTRONG (www.livestrong.org)

A nonprofit organization dedicated to inspiring and empowering people affected by cancer. [Search Male Infertility

or Female Infertility]
Sites on Fertility for Teens with Cancer
e Cancer Net (www.cancer.net)

An informational resource for patients and families, developed by the American Society of Clinical Oncology

(ASCO) [Search Fertility and Teens]

e Center for Young Women’s Health (www.youngwomenshealth.org)
An informational resource for teen girls and young women, developed by Children’s Hospital Boston

[search Cancer and Fertility]
e Cure Search (www.curesearch.org)

A professional organization of the Children’s Oncology Group and the National Childhood Cancer Foundation
with health information resources for patients [Search Male Fertility or Female Fertility]

Sites on Fertility as a General Issue

e American Society for Reproductive Medicine (www.asrm.org)
A professional organization for specialists in reproductive medicine with information for patients on a variety
of topics. [Patients > Patient Resources > Patient Fact Sheets and Booklets > Scroll to find Assisted Reproductive

Technologies]

e Resolve (www.resolve.org)

A community offering information and support to women and men with infertility, developed by The National

Infertility Association.

e Society for Assisted Reproductive Technology (www.sart.org)
A professional organization for specialists in assisted reproductive technologies (ART) which provides information
on IVF success rates of fertility centers throughout the United States.

o International Council on Infertility Information and Dissemination (www.inciid.org)
A nonprofit organization that helps individuals and couples explore their family-building options.

Sites on Menopause

e The North American Menopause Society (wWww.menopause.org)
A nonprofit organization devoted to promoting women’s health and quality of life through an understanding

of menopause.

e The National Women’s Health Information Center (www.womenshealth.gov/menopause)
An office in the US Department of Health and Human Services devoted to provide information on women’s health.


www.fertilehope.org
www.livestrong.org
www.cancer.net
www.youngwomenshealth.org
www.curesearch.org
www.asrm.org
www.resolve.org
www.sart.org
www.inciid.org
www.menopause.org
www.womenshealth.gov/menopause
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fertility preservation present a significant barrier
for many patients, and insurance coverage is
rarely available. LIVESTRONG’s Sharing Hope
program provides financial assistance to eligible
patients undertaking fertility preservation at a
participating center. Providing clinicians access
to this program will facilitate fertility preserva-
tion for many patients who would not otherwise
be able to afford these services.

Resources and Education for Clinicians

Clinicians should be provided with access to
resources at the time they encounter patients who
need fertility-related information and referrals.
Create paper packets, or if the organization or
practice has an internal web site, create fertility-
related web pages with relevant information,
including steps for making referrals, printable
resources for patients, references, clinical algo-
rithms, and other related tools. The benefit of
creating a web site is that it is accessible from
any workstation, at any location throughout the

organization, and documents can be updated in
real time, without worrying about having out-
dated materials stocked in the clinical setting. The
home page of the MSKCC site is illustrated in
Fig. 13.2.

If the organization or practice has comput-
erized order entry, create fertility-related order
sets for such services as sperm banking, semen
analysis, or referral to a reproductive endocri-
nologist. Depending on the system, these can
generate direct referrals or can generate referral
prescriptions.

Educational presentations should be planned
about the effects of treatment on fertility and
options for fertility preservation. Schedule these
during grand rounds, staff orientations, medical
service conferences and meetings, journal clubs,
or case presentations. Include nurses, residents,
fellows, and social workers in all educational
efforts. Consider inviting local reproductive spe-
cialists to present updates on the current technol-
ogy to help oncology clinicians stay abreast of
all of the advances and choices available for their
patients.

] Nside Vs i e 1] 'I' -: n.. .d a”
[ﬂg ’qal@ll | FERTILITY PRESERVATION AND PARENTHOO! R 'CANEER I Eer
Home Inside MSKCC MSKCC.org m
Phones/Pagers | [ESTRUBM Fertility Preservation and Parenthood after
I— Cancer Treatment <} Print
| AND |

Many patients have not yet started or completed their
families at the time of diagnosis and want to become
parents or have more children after completing
treatment. This site provides resources to help you
discuss risks of infertility and options available for fertility
ith your patients.

THIS NEW MSKCC PROGRAM WAS DESIGNED TO ACCOMPLISH THE
FOLLOWING GOALS:

To provide clinicians caring for patients of reproductive potential with:

Make a Referral
MSK.CC Patient Education

Financial Assistance
preservation w
Cther Parenthood Options

Rescurces for Clinicians
Resources for Patients

Inpatient Semen
Collection

SAVE THE DATES
MSKCC
Conference
CANCER AND
FERTILITY
Options, Challenges,
Strategies
Friday 10/28/11
Saturday 10/29/11

Information about: effects of treatment on fertility, options for fertility
preservation, and reproductive services w
Resources to educate patients
Assistance in referring patients interested in exploring fertility
preservation options

here they can refer patients

To provide patients of reproductive potential with:

» Information about effects of treatment on fertility
» Information about options for fertility preservation

Fig. 13.2 Fertility preservation and parenthood after cancer treatment: home page of the MSKCC intranet site with

resources for clinicians
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Implementation and Evaluation

The active involvement of clinicians who will be
served by the program is essential as resources
and services are developed and refined. Bring
together clinicians with a shared interest and
commitment to the issue of fertility. Reach out
to colleagues in medical, surgical, and radiation
oncology; survivorship; general gynecology and
urology; and reproductive medicine. This is a key
group as the program is rolled out. Having indi-
viduals champion this day-to-day in the clinical
setting and provide feedback on improvements
and enhancements needed is essential to success-
ful implementation.

The commitment of a handful of enthusiastic
practitioners to implement the above-discussed
strategies will probably not be sufficient to
change practice. Instituting a policy “standard” or
guideline mandating or recommending that clini-
cians discuss fertility with all patients and refer
those interested in fertility preservation when
“appropriate” makes a strong statement about
the organization’s dedication to this issue. This
can lay the foundation for subsequent practice
change.

Once your resources are in place, use a sys-
tematic approach to implementing the program.
It may be best to roll out the program gradually,
focusing first where there is a high volume of
young adult patients and where there is interest.
Consider strategies to remind or prompt clini-
cians prior to scheduling procedures or ordering
treatments that may affect fertility, for example,
inserting fertility reminders into standard pro-
cesses or workflows. These can be in the form of
paper checklists or can be computer-based alerts
or hard stops if a required step is not followed.
If the organization or practice has computerized
documentation, consider embedding a field for
clinicians to document fertility discussions and
referrals.

If feasible, establish a role for a designated
clinician to focus on fertility issues. For exam-
ple, MSKCC has a full time CNS responsible
for building and maintaining the infrastructure
required. She is available to “navigate” patients
through the system, providing individualized
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education and counseling to patients who want
more information than their oncologist is able
to provide. In addition, she also serves as a
liaison with the reproductive specialists to coor-
dinate care and direct patients to additional
resources.

Evaluation of the program can be challenging.
If the workflow requires electronic documenta-
tion or order entry for most clinical activity, work
with the systems staff to create reports indicating
what percentage of all patients of reproductive
potential is receiving information about fertil-
ity. Alternatively, perform chart audits, although
this can be very labor intensive. Examples of
other strategies to evaluate the program include
monitoring the number of educational materi-
als distributed, the number of clinicians trained,
the number of referrals made to reproductive
specialists, or utilization of internal or external
web sites. If a formal survey of clinicians or
patients was conducted as part of your initial
assessment, repeat the survey at intervals after the
program has launched to monitor the impact of
the program — the reach and satisfaction with the
information provided.

Conclusion

Neither the publication of professional guide-
lines nor documented evidence citing the
value of future fertility to cancer survivors
has been sufficient to substantially alter clini-
cians’ practice around reproductive disclosure.
While the question as to how to increase
the frequency and the substance of these dis-
cussions remains open, the development of
resources and a comprehensive approach is
surely a significant advance. While no sin-
gle approach is right for every center, these
key strategies can enhance the likelihood that
patients will receive the risk and options infor-
mation that they desire and deserve.

Provider Recommendations
1. Oncology clinicians have the responsibility

to initiate discussion about potential risks to
fertility from planned cancer treatment.



13 Institutional Approaches to Implementing Fertility Preservation for Cancer Patients 173

2. As per the ASCO recommendations, fertility
should be discussed as early in treatment plan-
ning as feasible, to afford patients the chance
to access fertility preservation if desired.

3. For patients interested in future parenting,
they should also discuss options for fertility
preservation, and make referrals to reproduc-
tive specialists when indicated.

4. Providing education, resources, and assistance
will enable oncology clinicians to do this more
effectively.

5. Strategies can be customized based on the
clinical setting.

References

1. Schover LR, Rybicki LA, Martin BA, Bringelsen
KA (1999) Having children after cancer. A pilot sur-
vey of survivors’ attitudes and experiences. Cancer
86(4):697-709

2. Schover LR (2005) Motivation for parenthood after
cancer: a review. J Natl Cancer Inst Monogr (34):2-5

3. Schover LR, Brey K, Lichtin A, Lipshultz LI, Jeha
S (2002) Knowledge and experience regarding can-
cer, infertility, and sperm banking in younger male
survivors. J Clin Oncol 20(7):1880-1889

4. Schover LR (1999) Psychosocial aspects of infertil-
ity and decisions about reproduction in young cancer
survivors: a review. Med Pediatr Oncol 33(1):53-59

5. Crawshaw M, Sloper P (2010) ‘Swimming against
the tide’— the influence of fertility matters on the
transition to adulthood or survivorship following ado-
lescent cancer. Eur J Cancer Care 19(5):610-620

6. Tschudin S, Bitzer J (2009) Psychological aspects
of fertility preservation in men and women affected
by cancer and other life-threatening diseases. Hum
Reprod Update 15(5):587-597

7. Lee SJ, Schover LR, Partridge AH, Patrizio P,
Wallace WH, Hagerty K et al (2006) American
Society of clinical oncology recommendations on fer-
tility preservation in cancer patients. J Clin Oncol
24(18):2917-2931

10.

11.

12.

13.

14.

15.

16.

17.

Pentheroudakis G, Orecchia R, Hoekstra HJ, Pavlidis
N, Group ObotEG W (2010) Cancer, fertility and
pregnancy: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann Oncol
21(Suppl 5):v266-v73

ASRM (2005) Fertility preservation and reproduction
in cancer patients. Fertil Steril 83(6):1622-1628. doi:
10.1016/j.fertnstert.2005.03.013

Fallat ME, Hutter J, the Committee on Bioethics
SoHO, Section on Surgery (2008) Preservation of fer-
tility in pediatric and adolescent patients with cancer.
Pediatrics 121(5):e1461-9

Crawshaw MA, Glaser AW, Hale JP, Sloper P (2009)
Male and female experiences of having fertility mat-
ters raised alongside a cancer diagnosis during the
teenage and young adult years. Eur J Cancer Care
18(4):381-390

Thewes B, Meiser B, Taylor A, Phillips KA,
Pendlebury S, Capp A et al (2005) Fertility- and
menopause-related information needs of younger
women with a diagnosis of early breast cancer. J Clin
Oncol 23(22):5155-5165

Peate M, Meiser B, Hickey M, Friedlander M (2009)
The fertility-related concerns, needs and preferences
of younger women with breast cancer: a systematic
review. Breast Cancer Res Treat 116(2):215-223
Meneses K, McNees P, Azuero A, Jukkala A
(2010) Development of the fertility and cancer
project: an internet approach to help young cancer
survivors. Oncol Nurs Forum 37(2):191-197. doi:
10.1188/10.ONE.191-197

Achille MA, Rosberger Z, Robitaille R, Lebel S,
Gouin J-P, Bultz BD et al (2006) Facilitators and
obstacles to sperm banking in young men receiving
gonadotoxic chemotherapy for cancer: the perspec-
tive of survivors and health care professionals. Hum
Reprod 21(12):3206-3216

Crawshaw M, Glaser A, Hale J, Sloper P (2009)
Male and female experiences of having fertility mat-
ters raised alongside a cancer diagnosis during the
teenage and young adult years. Eur J Cancer Care
18(4):381-390

President’s Cancer Panel (2003—2004) Annual report:
living beyond cancer: finding a new balance.
Bethesda, MD.: U.S. Department of Health and
Human Services, National Institutes of Health,
National Cancer Institute, p vi, 87 p






Patient Provider Communication
and Reproductive Health

14

Caprice A. Knapp, PhD, Gwendolyn
P. Quinn, PhD, Deborah Rapalo, MPH,
and Lindsey Woodworth, MA

It’s difficult to talk about sex with my patients. [ wasn’t trained to have these discussions; I was
trained to treat cancer. It’s even more difficult when the patient has his or her parents in the room.
The shock of the cancer diagnosis is still hanging in the air and everyone is focused on survival.
Parents often don’t want to think about their child as a sexually active person. I've had plenty of
mothers assure me their son or daughter is a virgin, even when the kid is twenty-five years old. 1
usually catch a glimpse of the patient with a sly smile. It may be the only time anyone smiles during
the whole conversation.

Dr. K, Pediatric Oncologist

1 was afraid to ask about having a child in the future. I was afraid it was too much to ask for to
survive cancer and have a child too. My doctor didn’t mention it except to tell me I would likely be
sterile after my treatment. I regret not asking about it. I don’t know if I would have done anything
but at least I would have explored my options. I am a five year survivor now and grateful for every
day, but every time I hear about a friend having a baby or see a pregnant woman I wish I could go
back in time and ask my doctor if there was something I could have done to preserve my options. I
have a great guy in my life, he would have made a great dad, but now he won’t have that chance, at
least not with me.

Janice, 35 year old Non- Hodgkin’s Lymphoma Survivor

I know it’s important to talk about fertility with my patients but it makes me uncomfortable. Some
patients can’t afford the bus fare to get to clinic and I'm going to talk to them about an expensive
procedure that is not imperative to their survival? And some patients are getting really bad news. . ..
their chance of survival is low; so I'm going to tell them they have a less than 10% chance of long-
term survival and then say have you ever thought about having kids? It seems insensitive and like a
double slap in the face.

Dr. C, Oncologist

The prevalence among youth aged 15-19 ever
having sexual intercourse has decreased from
1991-2007. However, the 2007 Youth Risk
Behavior Surveillance Survey (YRBS) of AYA in
the United States reports 48% of this population

C.A. Knapp (X))

Department of Health Outcomes and Policy, University
of Florida, Gainesville, FL 32608, USA

e-mail: capricel @ufl.edu

G.P. Quinn, S.T. Vadaparampil (eds.), Reproductive Health and Cancer in Adolescents
and Young Adults, Advances in Experimental Medicine and Biology 732,

has had sexual intercourse [1]. Along with
these rates of sexual activity, 28% of adoles-
cents who have requested pregnancy tests at
local health departments had already used a
home pregnancy test [2]. Considering these high
rates of sexual activity in teens in conjunc-
tion with the public health risk of adolescent
pregnancies [3] and sexually transmitted infec-
tions (STIs) [4], the American Academy of
Pediatrics (AAP) and the American Congress
of Obstetricians and Gynecologists (ACOG)
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provide professional guidelines stressing the
responsibility of health professionals to offer
comprehensive reproductive health services such
as sex education, counseling, and contraceptive
awareness [5, 6]. These guidelines are consistent
with research that sex education results in lower
rates of sexual activity, increased contraceptive
use, and fewer adolescent pregnancies [7, 8].

The rate of cancer in AYA is on the rise,
with an annual incidence rate of 202.2 per mil-
lion young adults [9]. While the need to pro-
tect and preserve fertility in this population is
of high importance for quality cancer care and
improved survivorship, one aspect of protec-
tion often overlooked in this population is con-
traception and sex education, specifically unin-
tended pregnancy and the prevention of STIs.
Advancements in cancer therapies allow young
adults to carry on similar lives to their peers, call-
ing attention to the risk associated with sexual
activity during and after treatment. Oncologists
and other members of the health care team are
often relied upon by patients and their families to
recommend appropriate lifestyle choices during
treatment, including the unique risks associated
with sexual activity. However, an overshadow-
ing focus on survival, misperceptions of views
regarding asexuality among cancer patients [10],
and opinions from family and partners, and cul-
tural taboos of sexuality may present barriers
to conveying medically imperative information
to cancer patients regarding sexual behavior and
contraception.

However, available data indicates that AYA
populations with a chronic illness are at least
as sexually active as their healthy counterparts,
if not more [11-13]. Furthermore, chronically
ill AYA patients may be at an increased risk
to engage in unsafe sexual practices such as
not using contraceptives due to psychological
issues associated with impending mortality and
beliefs that cancer treatment renders one infer-
tile [13]. Though no study to date measures the
sexual activity of AYA cancer patients specif-
ically, research on older adult cancer patients
indicates sexual activity remains a component of
day-to-day life both during and after treatment
[14, 15]. Thus, there are three main areas related
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to sexual activity among AYA cancer patients that
should be discussed by health care providers: (1)
pregnancy prevention; (2) prevention of sexually
transmitted infections (STI); (3) implications of
cancer treatment on future fertility; and (4) fer-
tility preservation options. Although the majority
of these topics are covered in detail in other chap-
ters, we will provide a brief summary of the key
points relevant to AYA populations.

Pregnancy Prevention

Many cancer treatments are unlikely to influence
reproductive potential immediately. The risk of
infertility following cancer treatments for pedi-
atric cancer patients is between 40 and 90%
for females and 30-70% for males, though it is
dependent on many factors including gender, age,
and treatment modality [16]. In fact, many AYA
undergoing cancer treatments are indeed fertile
[16]. However, some cancer patients may be
aware of their risk of infertility due to treatments
and presume a false sense of security thereby
electing not to use contraceptives. This may be
coupled with other factors that have been cited by
chronically ill teens with similar experiences who
engage in early/risky sexual behavior as compen-
sation for poor body image, and a desire to expe-
rience fulfilling sexual relationships before death
[17]. Furthermore, symptoms of pregnancy such
as fatigue and nausea may be confused for the
similar common side effects from chemotherapy
(Fig. 14.1).

Unintended pregnancy in the cancer patient
has significant social consequences as well as

Common Symptoms Common Side Effects

of Pregnancy from Chemotherapy
Fatigue Fatigue

Disruption in Menses Disruption in Menses
Changes in Weight Changes in Weight
Body Aches Body Aches

Changes in Mood Changes in Mood
Changes in Skin/Hair Hair Loss

Nausea Nausea

Fig. 14.1 Pregnancy vs chemotherapy side effects
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physiological effects for the patient. Cancer
patients face additional potential risks including
transmission of chemotherapy and radiation
agents to partners and have greater physiological
susceptibility to acquiring STIs due to compro-
mised immune systems [18]. Furthermore, the
concern of pregnancy is amplified in this group
(patients on active treatment) considering the
substantial risks to the mother as well as the
fetus. Cancer treatments including chemother-
apy, antimetabolites, and alkylating agents have
known teratogenic risks to the developing fetus
ranging from spontaneous abortion to severe
congenital malformations [19-21]. Considering
these risks, cancer treatment would be specif-
ically modified or delayed in the event of a
pregnancy [22].

Sexually Transmitted Infection (STI)
Prevention

The primary approach to prevention of both preg-
nancy and STI among sexually active AYA is
focused on the use of contraceptive methods.
Chapter 4 provides a detailed table of various
contraceptive methods, as well as their associated
advantages and disadvantages. In the context of
the current issues, there are clearly methods that
may be effective at preventing pregnancy (e.g.,
oral contraception) but not reducing STI risk.

Contraceptive Discussions Barriers

Perceived irrelevance and misconceptions regard-
ing the sexuality of cancer patients may inhibit
transmitting important information regarding
contraceptive use in cancer patients. These
practices are of concern as patients may engage
in more frequent unprotected sexual behavior if
they misconstrue treatment or the risk of infer-
tility as conferring similar protection to contra-
ception. Importantly, even young patients that
have not begun their menstrual cycles are still
at risk of pregnancy if sexually active [23].
Professional guidelines from AAP and ACOG
recognize the health care provider’s important
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role in conveying contraceptive use to young can-
cer patients but no research has examined the
actual rates of recommendation or content of dis-
cussions about contraceptive use prior to cancer
treatments among AYA. Many institutions have
no formal guidelines in place despite recommen-
dations [18, 24]. ACOG as well as the National
Cancer Institute have available educational pam-
phlets regarding contraceptive use during cancer
treatment however they are not specific to any
populations [25, 26].

Some studies have investigated the use of con-
traceptives among adult cancer patients. A study
by Valle of adult women found that 21% under-
going treatment for breast cancer received contra-
ceptive advice prior to chemotherapy treatment,
wherein 15% were provided educational mate-
rial [14]. This study also showed that participants
demonstrated confusion concerning the impor-
tance of contraceptive use during chemotherapy.
74% reported using some form of contracep-
tive during treatment [14]. Only one previous
research study identifies the relevance of having
guidelines for contraception discussions among
physicians and AYA cancer patients. In a qualita-
tive study of pediatric oncologists, Vadaparampil
and colleagues note a physician’s personal con-
cern of treating teen patients who become preg-
nant during treatments [27]. Barriers to contra-
ception recommendation likely parallel barriers
to discussing issues of fertility and preservation
methods with patients including a perception that
the priority focus is on survival, personal dis-
comfort with the topic, and a lack of training
on the topic [27]. In an earlier study, a ques-
tionnaire administered to 15 pediatric oncology
units in the United Kingdom found that no facil-
ity had a policy on contraceptive discussions for
teenage patients [18]. Although The National
Comprehensive Cancer Network (NCCN) has
established clinical practice guidelines related to
recommendation of contraception in the adult
oncology setting, there are currently no paral-
lel guidelines for pediatric oncology. Of special
note, due to the risk of congenital anomalies
from isotretinoin, a medication prescribed for
acne, guidelines for pregnancy prevention have
already been established from the U.S. Food and
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Common chemotherapy brands Recommendations from manufacturer website

CARBOPLATIN Investigational or post-marketing data show risk to fetus. Nevertheless,

. potential benefits may outweigh the risk. Do not take this medicine if you

Ovarian and non-small cell lung cancer, . .

. . are pregnant or nursing. Use a birth control you trust to not get pregnant. If
sometimes for testicular, stomach, and you are a male and sexually active, protect your partner from pregnancy
bladder cancers, as well as other ’ :
carcinomas.

EMEND The efficacy of hormonal contraceptives may be reduced during co-
administration with EMEND and for 28 days after the last dose of

Anti-emetic used with primarily cisplatin EMEND. Alternative or backup methods of contraception should be used

based chemotherapy like osteosarcoma or during treatment with EMEND and for 1 month after the last dose of

germ cell tumors EMEND.

TEMODAR It is not advisable to become pregnant or father a child while taking
temozolomide as it may harm the developing fetus. However, do not use
oral contraceptives ("the pill") without checking with your doctor. If you

Brain tumors. Generic brand is are pregnant, breast feeding or planning children in the future, inform your

temozolomide. doctor of this before treatment. Many chemotherapy drugs can cause
sterility.

AVASTIN This medication may affect a baby's development in the womb and should

. . not be used during pregnancy. It is strongly recommended that women

Brain tumors but has been used.m who may become pregnant take proper contraceptive measures (e.g., use

neuroblastoma and reisearch.ed in other of a condom) for at least 6 months after the last dose of bevacizumab. If

sarcomas as therapy in multiply relapsed sexually active, pts will take contraceptive measures for duration of
patients. Generic brand is bevacizumab. treatments

ELSPAR For both men and women: Do not conceive a child (get pregnant) while
taking asparaginase. Barrier methods of contraception, such as condoms,

ALL/AML, non-Hodgkin lymphoma. are recommended. Discuss with your doctor when you may safely become

Generic brand is asparaginase pregnant or conceive a child after therapy.

CYTOXAN If you are pregnant or plan to become pregnant, inform your doctor

. immediately. When taken during pregnancy, Cytoxan can cause birth

ALL, neuroblastoma, Ewing sarcoma, defects. Women taking Cytoxan should use effective contraception. Do

rhabdomyosarcoma, other sarcoma, Wilms | 101 breastfeed while you are taking Cytoxan.

tumor, BMT preps, aplastic anemia, some

brain tumors, Hodgkin lymphoma, non-

Hodgkin lymphoma. Generic brand is

cyclophosphamide.

VINCRISTINE For both men and women: Do not conceive a child (get pregnant) while

. . taking. Barrier methods of contraception, such as condoms, are

ALL, Hodgkin lymphoma, non-Hodgkin recommended. Discuss with your doctor when you may safely become

lymphoma, Wilms tumor, brain tumors, pregnant or conceive a child after therapy. Do not breast feed while taking

rhabdomyosarcoma, Ewing sarcoma Vincristine.

DACTINOMYCIN Contraception It is not advisable to become pregnant or father a child
while taking, as the developing foetus may be harmed. It is important to
use effective contraception while taking this drug, and for at least a few

Wilms tumor, sarcomas months afterwards. Again, discuss this with your doctor.

THIOTEPA Effective contraception should be used during thiotepa therapy if either the

Brain tumors patient or the partner is of childbearing potential.

HYDREA Hydroxyurea may harm your unborn baby. You should contact your
prescriber immediately if you believe or suspect you or your partner has

Sickle cell patients, CML. Generic brand become pregnant while you are taking hydroxyrea. Both men and women

is hydroxyurea. must use effective birth control continuously while taking hydroxyurea. It
is recommended that you use 2 reliable forms of contraception together.

MYLOTARG must not be used during pregnancy and in women of childbearing potential

CD33+ acute myeloid leukemia not using effective contraception, unless the potential benefits outweigh
the potential risks.

Fig. 14.2 Chemotherapy brand and recommendations regarding pregnancy

Drug Administration since 1998 [28]. Despite the
known effects from chemotherapy and radiation,
similar guidelines for discussing pregnancy and
contraception among AYA treated for cancer are
absent.

Schover’s review of clinician counseling
strategies for cancer patients regarding chang-
ing sexual function describes a common fail-
ure to address the sexual health concerns of
cancer patients such as assessments of sexual

functioning or concerns [29]. However, sexual
health and contraception have not been well
studied in populations of young cancer patients.
Patients will seldom directly express sexual con-
cerns to their health care provider, either prior
to or after cancer treatment, and therefore it is
a key quality of life issue for these topics to be
addressed [29]. Current research in healthy young
adult populations has highlighted the relevance
and necessity of contraception recommendation.
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Further research is necessary to identify
oncologist contraception recommendation prac-
tice behaviors to determine best practices and
gaps in knowledge. This will lead to improved
provider education and interventions to enhance
the consistency and quality of care for a pop-
ulation with unique, emerging needs that begin
during the treatment phase and continue through
survivorship. Although there are existing CME
opportunities for health care providers to learn
more about contraception recommendation and
reproductive health among AYA populations
there are limits to many of them. It is impor-
tant and useful for health care providers to know
what their colleagues are doing and to identify
evidence-based best practices of the profession.

Communication Barriers to Fertility
Preservation

With the release of the ASCO guidelines in 2006,
the role of the oncologist in discussing potential
infertility due to cancer treatments and fertil-
ity preservation options has been clearly defined.
Despite these guidelines, to date, rates of discus-
sion and referrals to reproductive endocrinolo-
gists have been sub-optimal. Several studies have
identified significant barriers to this important
communication process. These barriers can be
categorized into three groups: health care system,
health care provider, and patient.

System Barriers

In some cancer hospitals or clinics, there are no
institutional guidelines for fertility discussions
or places to refer patients for fertility preser-
vation. Although national guidelines exist they
may be out of sync with hospital policies and
practices. There can also be communication gaps
between various clinics within the hospital, for
example, the pharmacy may assume the physician
writing the orders for chemo has discussed the
potential for infertility with the patient, while the
physician may assume this discussion is covered
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by the nurse or pharmacist who will administer
the chemo.

Some states have an abundance of infertility
clinics and reproductive endocrinologists (RE) to
whom patients can be referred. Some states, such
as Wyoming, do not have any clinics or board cer-
tified RE’s. Other states, such as New York, have
so many RE’s it can be difficult for a hospital to
form an affiliation.

One of the most important factors that can
influence the adaption of medical interventions
or medical procedures is the creation of guide-
lines by professional organizations. Several pro-
fessional organizations have published position
statements and recommended guidelines for fer-
tility preservation. In 2006 the American Society
for Clinical Oncology (ASCO) published recom-
mendations on fertility preservation for cancer
patients of childbearing age. These guidelines
were developed by a panel of experts represent-
ing oncology, obstetrics and gynecology, infer-
tility, reproductive endocrinology, health services
research, and bioethics. Guidelines were devel-
oped based on the existing evidence although
they do not address assisted reproduction tech-
niques or interventions aimed at restoring fertility
after the completion of treatment. In regard to
recommendations for oncologist in the role they
should play in the decision making process of
patients to preserve fertility, the guidelines state
that physicians should

Answer specific questions about whether fertil-
ity preservation options decrease the chance of
successful cancer treatment, increase the risk of
maternal or perinatal complications, or compro-
mise the health of offspring, and as needed, refer
patients to reproductive specialists and psychoso-
cial providers.

Similarly the British Fertility Society published
recommendations for oncology units, assisted
conception units, representative bodies, and the
government. The guidelines state that all patients
should have the opportunity to discuss fertility
preservation, that protocols should be in place,
that research on ovarian tissue retrieval and
storage should be developed, that consortiums
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should be established, and that the courts should

address matters of consent for young per-

sons [30]. The European Society of Human

Reproduction and Embryology Task Force have

released similar consensus statements and guide-

lines on medically assisted reproduction [31].

The Ethics Committee of the American Society

for Reproductive Medicine (ASRM) released

its own guidelines for fertility preservation and
reproduction in cancer patients in 2005. ASRM
guidelines include the following seven points:

e Physicians should inform cancer patients
about options for fertility preservation and
future reproduction prior to treatment.

e The only established methods of fertility
preservation are sperm and embryo cryop-
reservation.

e Experimental procedures such as ovarian tis-
sue cryopreservation should only be offered in
research institutions with Institutional Review
Board approval.

» Concerns for the welfare of potential offspring
should not prevent cancer patients from assis-
tance in reproduction.

e Parents may provide consent to preserve a
minor’s fertility if the minor assents and the
intervention is likely to provide benefits to the
minor.

e Precise instructions in regard to disposal of
tissue should be given in the event of death,
unavailability, or other contingency.

* Preimplantaion genetic diagnosis to avoid the
birth of offspring with a high risk of inherited
cancer is ethically acceptable.

Beyond professional organizations,
many advocacy groups such as the
Lance Armstrong Foundation (http://www.
fertilehope.org/), the = American  Cancer
Society (http://www.cancer.org/Treatment/
TreatmentsandSideEffects/PhysicalSideEffects/
FertilityandCancerWhatAreMyOptions/index?
sitearea=&level=), and the Susan G. Komen
Foundation all support fertility preservation
efforts for cancer patients (http://ww5.komen.
org/uploadedFiles/Content_Binaries/806-352a.
pdf).

Several studies have assessed the frequency
of fertility preservation discussions and the
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endorsement of those discussions by oncologists
[32-34]. Yet, these studies were conducted before
the ASCO and ASRM guidelines were published.
Few studies have been conducted to specifically
determine the impact of these published guide-
lines on the attitudes and actions towards fertility
preservation of heath care providers, and these
studies are summarized below.

Clayton and colleagues conducted surveys
with 210 pediatric oncology nurses to determine
trends in their attitudes towards and awareness of
the ASCO guidelines [35]. Surveys, were admin-
istered and completed at the annual meetings
of the Florida Association of Pediatric Tumor
Programs in 2005 and 2006. When asked if they
were aware of the ASCO guidelines, 96% of
nurses in 2006 reported they were not. Clearly
the dissemination of information is not instan-
taneous. However in this sample of nurses, who
were highly likely to be affected by the guide-
lines in their clinical practice, knowledge of the
guidelines was minimal.

In 2008, Quinn and colleagues conducted a
national study to examine the current trends
in physician discussions and referrals of adult
oncology patients for fertility preservation [36].
They administered a 53-question survey to mea-
sure (i) fertility preservation knowledge, (ii) prac-
tice behaviors, (iii) barriers to fertility preserva-
tion, (iv) fertility preservation attitudes and per-
ceptions, and (v) demographic, medical training,
and practice information. Using the American
Medical Association Physician database, nearly
2,000 eligible physicians were identified and
invited to participate in the survey. Over 600 of
these physicians returned surveys, and in total,
516 completed surveys were used to generate
the report’s findings. The focus of the survey
was on adult cancer patients. Based on physi-
cians’ responses, female physicians were almost
twice as likely to refer their patients for fer-
tility preservation, as were those that indicated
that their patients frequently ask them about
the effects of cancer treatment on their fertility.
Furthermore, physicians with unfavorable views
towards fertility preservation were less inclined
to refer their patients. The results suggest that
although the ASCO guidelines explicitly state
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that physicians should discuss fertility preserva-
tion with all patients, this is not occurring.

Several studies have been conducted that can
shed light on how the guidelines have affected
fertility preservation, specifically for adolescent
and pediatric cancer patients. A recent (2010)
study by Kohler and colleagues surveyed pedi-
atric oncology specialists’ attitudes towards fer-
tility preservation. Results from the study suggest
that while pediatric oncologists acknowledge and
understand the importance of addressing fertility
preservation, less than one-half reported that they
refer male patients and 12% reported that they
refer female patients to a fertility specialist prior
to treatment. In regard to the ASCO guidelines,
44% noted that they were familiar with them.

Another study by Vadaparampil et al con-
sidered barriers to fertility preservation among
pediatric oncologists. Qualitative semi-structured
interviews were conducted with pediatric
hematologist/oncologists practicing in Florida.
Face-to-face interviews were held with four
oncologists, and an additional eighteen oncolo-
gists participated in over-the-phone interviews.
Responses were organized according to knowl-
edge of, attitudes towards, and barriers to fertility
preservation. Physician factors were related to
lack of formal training in discussing fertility
preservation. Parent and patient factors included
extreme sensitivity and care with which fer-
tility preservation must be discussed. Fertility
preservation is simply not a top priority for
many patients and their families. Moreover, the
discussion of reproductive concerns may create
an even greater burden for patients and their
parents. Finally, half of the pediatric oncologists
expressed a desire for fertility preservation
institutional guidelines.

As demonstrated by these studies, many
providers are simply unaware of current guide-
lines. Physicians are in favor of structured
methods for introducing, discussing, and pro-
viding fertility preservation services, yet they
continue to face much difficulty in address-
ing these concerns. There is general agree-
ment among practitioners that the reproductive
health of their adolescent cancer patients is of

great importance, and clear professional guidance
encourages delivery.

Insurance
Fertility Preservation

Fertility preservation for cancer treatment is cur-
rently an expensive procedure typically not cov-
ered by most health insurance companies. The
costs involved in most preservation procedures
are not only prohibitive for cancer patients, but
often serve as a barrier for health care profes-
sionals to discuss loss of fertility and associated
options with patients who they believe will be
unable to afford these costs. In the United States,
insurance is the primary gatekeeper to receiving
health care. The U.S. has a private-public health
insurance system. Private health insurance can
be purchased by individuals and the majority of
Americans purchase this insurance through their
employer. For individuals who are below specific
poverty levels, public health insurance programs
such as Medicaid and the State Children’s Health
Insurance Program are available in each state.
Public insurance programs have a shared financ-
ing structure whereby the state pays for a por-
tion of the expenses and the federal government
pays the remaining. Each state’s cost-sharing por-
tion is decided by a formula that accounts for
a number of socioeconomic indicators. Through
various insurance types, approximately 84% of
Americans were covered by health insurance in
2009. While in aggregate this is a strong major-
ity, insurance rates across demographic groups
are not consistent. For example, according to one
Gallup poll, an estimated 42% of Hispanic cit-
izens do not have health insurance. Likewise,
individuals earning less than $36,000, or who are
between the ages of 18-29, have significantly
lower coverage rates than the national average.
On March 23, 2010, the Obama Administration
enacted federal Health Care Reform legislation,
which was designed in part, to provide insur-
ance coverage to the 16% of Americans who were
previously not covered.
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Obtaining insurance is just one step in access-
ing reproductive health care for cancer patients.
Beyond federal mandates to provide a core
of health care services, insurance companies
are oftentimes within their purview to decide
which optional benefits they wish to cover.
Sometimes these optional benefits can be affected
by state legislation which mandates their cover-
age and sometimes they are voluntarily added and
present a comparative advantage over competi-
tors. Coverage of in vitro fertilization (IVF) is a
good example of how state mandates can affect
coverage. A 2010 study by Quinn et al. examined
state insurance mandates of insurance coverage
for IVF and infertility in general. After examin-
ing codified mandates from all 50 states and the
District of Columbia, the authors found that nine
states mandate coverage of infertility treatments,
one mandates offer of coverage for infertility
treatments (California), seven mandate coverage
of IVF, and two specifically exclude coverage
of IVF (California and Maryland). In regard to
cancer patients, the authors found that no states
mandated coverage for fertility preservation for
cancer patients prior to treatment. Moreover, the
state definitions of infertility are problematic for
cancer patients. For example, many states define
infertility as the attempt to become pregnant
through unprotected intercourse for at least one
year. For cancer patients who need to quickly
bank sperm, eggs, or embryos prior to chemother-
apy or radiation, these definitions would hinder
reimbursement. These definitions are also not
equitable to cancer patients without a partner who
wish to become parents.

Health Policy
Fertility Preservation

Given that no states currently mandate cov-
erage for reproduction or fertility preservation
for cancer patients, the question becomes what
health policies could be proposed, and ulti-
mately enacted, to advance the recognition of this
issue and subsequently lead to insurance cov-
erage. Two potential health policies could lead
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to reproductive or fertility preservation cover-
age for cancer patients. First, states could choose
to revise their coverage clauses for IVF and
definitions of infertility. The definition of infer-
tility could be broadened from those who have
been unable to conceive in existing timeframes
as imposed by the state law, to include those
who face sterilization more immediate reduc-
tion in fertility due to medical treatment. For
cancer patients, evidence suggests that approx-
imately 60% of cancer patients of childbearing
age will face reduced fertility or even sterility
after the completion of treatment [37]. Illinois
has already implemented this strategy whereby
the one-year waiting period has been waived for
cancer patients under 50 III. Adm. Code 2015.30
enacted September 2, 2004. The statue defines
infertility as, “...the ability to conceive after
one year of unprotected sexual intercourse or
the ability to sustain a successful pregnancy. In
the event a physician determines a medical con-
dition exists that renders conception impossible
through unprotected sexual intercourse, includ-
ing but not limited to congenital absence of
the uterus or ovaries, absence of the uterus or
ovaries due to surgical removal due to a medi-
cal condition, or involuntary sterilization due to
chemotherapy or radiation treatment, the one year
requirement shall be waived.” Under this health
policy approach where the definition of infertility
is altered, current IVF mandates would also cover
patients whose loss in fertility is directly related
to treatment for cancer. It cannot be assumed that
changing the definition of infertility will directly
increase coverage of procedures such as IVF that
may be needed to complete the parenting project;
however, this would at least be recognition by
governing bodies that the present definition is
exclusive and inequitable to cancer patients and
cancer survivors.

A second health policy approach is to incen-
tivize organizations and providers to promote
fertility preservation. An example is ASCO’s
Quality Oncology Practice Initiative. Practices
submit data related to core cancer indicators,
symptom management, and care at the end of life.
Fertility preservation is included in the symp-
tom management measures [38]. Practices benefit
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from participating in the program by receiv-
ing recognition for high quality care, being able
to use their data for maintenance of certifica-
tion, and the receipt of CME credits. The Lance
Armstrong Foundation (LAF) has a similar pro-
gram to recognize leaders across the country in
fertility preservation for cancer patients called
the Centers for Excellence. All of the centers
provide essential and effective care to cancer sur-
vivors including addressing fertility preservation
and reproduction [39]. Although neither of these
programs are health policies per se, they provide a
framework for more formal policies. Recognizing
fertility preservation and adherence to guidelines
could be quality indicators for cancer centers
in the United States. For example, the National
Cancer Institutes could include access to fertil-
ity preservation services (e.g., egg, sperm, and
embryo cryopreservation) as one of its bench-
mark metrics in achieving comprehensive cancer
center status. This may solidify the importance
of fertility preservation across the leading cancer
centers and other cancer centers might follow.

Patient Communication Barriers

Many patients like Janice are often too over-
whelmed with their cancer diagnosis to think
about anything else. Some physicians have
reported that during attempts to discuss can-
cer related infertility and preservation options a
patient has held up his or hand and said “I don’t
want to hear about it, just get rid of the can-
cer.” A patient’s unwillingness to discuss fertility
at the time of diagnosis is not uncommon, how-
ever, multiple studies show patients experience
remorse and regret later on when the shock of the
diagnosis has softened or treatment is complete
[40].

Another patient-physician communication
barrier is timing. There is a narrow window
for men and women to consider most fertility
preservation options. However, some patients
learn about potential loss of fertility from cancer
treatment and believe they will “worry about it
later.” These patients are often the most remorse-
ful and even resentful when they realize they
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have reduced opportunities for future biological
children. Still other patients believe that they will
consider adoption if they are rendered sterile.
While adoption is certainly an option, cancer
survivors face unique challenges with some
adoption attempts due to medical qualifications
(see Chapter 9 on Family Building).

Another barrier for considering fertility
preservation related to timing is the potential for
delay of treatment to pursue preservation options.
Several studies of physician barriers to fertility
preservation note a patient’s inability to delay
treatment as one of the top barriers. Although
male patients may need only a day or two to bank
sperm, some oncologists, and particularly pedi-
atric oncologists believe their patients are best
served by immediate commencement of cancer
treatment. Female patients typically need two to
six week to pursue most preservation options,
and in the case of some patients, may be able
to pursue fertility preservation during a break in
treatment or immediately after completion (see
Chapter 2).

Multiple studies with survivors, particularly
adult survivors of pediatric or young adult cancer,
suggest patients do not recall having a discussion
about loss of fertility. It is not known if these
discussions did in fact occur for the majority of
patients but resulted in patients not remembering
them or if the conversations did not take place at
all. What is known is that the ability to parent a
biological child is of great importance to cancer
survivors. Several studies suggest that as many
as 75% of childless patients who are diagnosed
with cancer wish to have a child in the future.
Studies conducted among survivors of pediatric
cancer indicate a strong fear that they will be
rejected by future partners due to their inability
to have a child. In the case of pediatric patients,
discussion of infertility and fertility preservation
options is fraught with emotional and potentially
uncomfortable discussions. As with discussion
of contraception, this may be an uncomfortable
topic for a health care provider, and the presence
of parents may intensify the situation. However it
is important to verbally address this information
with patients and to follow up with educational
materials that patients may review and refer to.
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Provider Recommendations

There are several reproductive health messages
that are essential to relay to patients:

1.

2.

3.

4,

Pregnancy Prevention

— Your cancer treatment is not a form of
pregnancy protection. It is not advisable to
become pregnant during cancer treatment.
If you are sexually active you should use
contraception. Condoms are the most effec-
tive and least likely to interfere with your
other medical treatments or conditions.

STI Prevention

— Not all contraception works to prevent STL.
You may be at increased risk for a sexually
transmitted infection during or after your
cancer treatment because your immune sys-
tem is compromised. It is important to
reduce/prevent your exposure to STI.

Future Fertility

— Currently, we can not say with precision
whether or not you will be temporarily
or permanently infertile from your can-
cer treatments. For women, some cancer
treatments may not immediately affect fer-
tility however, ovarian failure (premature
menopause) may occur about five years
after treatment has been completed.

Fertility Preservation

— Have you ever thought about having a child
or more children? How do you think you
might feel if having a biological child were
not an option for you? How you feel about
wanting a family today may not be how you
feel in 10 years. I can discuss options with
your for preserving fertility/or I can refer
you to a specialist who can discuss fertility
preservation options with you.
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Fertility Preservation in Cancer 1 5
Patients: Ethical Considerations

Bethanne Bower, BA and Gwendolyn
P. Quinn, PhD

It was an endless series of bad news, good news — an emotional rollercoaster. The day the doctors
told me my six year old daughter had cancer was the darkest day of my life. Then they told me her
chances of survival were good but she would never have children and she may have other permanent
damage like hearing loss and heart problems. I thought about how much having children meant to
me, how being a mother was what I had dreamed of when I was a little girl. My little girl seemed
to have the same dream. She mothered her dolls, mothered the cat, she liked to dress up in my high
heels and purse and say she was going to the store to buy food for her baby dolls. Now she was
going to be robbed of this experience. The good news was she was likely to survive but the bad news
was she was never going to have the life we wanted for her and we thought she wanted for herself.
1 asked her doctor if there was anything we could do to prevent the sterility. He told me there was
an experimental procedure we could consider where they froze some tissue from her ovaries. He
said there were no guarantees and it was expensive and not likely to be covered by our insurance.
1 thought about it for a long time and weighed the pros and cons. If I didn’t do this procedure for
her would she be angry at me when she was older? If I allowed her to have the procedure would
the extra time and money be worth it? Would my daughter feel compelled to have a child because [
had stored her tissue for her? Would this experimental procedure lead to a baby for her one day? I
had a lot of questions but no answers. I asked the doctors if there was another parent I could talk
to who was faced with the same decisions as me. I felt very alone, and even selfish when they told
me that most parents were grateful if their child had a good survival prognosis and didn’t worry
about fertility. I didn’t have a lot of time to make a decision either — they wanted to start treatment
right away. I did some searching on the Internet and found a national organization. I started to
read about how other parents were in the same quandary as me — I was not alone but most parents
didn’t express their concerns to their child’s oncology team because they were waiting for the team
to bring it up. In the end I decided to have my daughter’s ovarian tissue frozen. Was it the right
thing to do? I don’t know and won’t know for a long time. But I thought about how we saved for
college for her, so she would have that option. This seemed like another type of savings plan. Time
will tell if I made the right decision.

Emma, Mother of Pediatric Cancer Survivor

Introduction

Ethical consideration has a strong history and
is of prime importance in the field medicine.

G.P. Quinn (°<) Starting from the birth of Western medical ethics,
Moffitt Cancer Center, College of Medicine, University the Hippocratic Oath, to the modern framework
of South Florida, Tampa, FL. 33612, USA set forth by the Principalist approach [1] which
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involves the consideration of four principles —
autonomy, beneficence, non-malfeasance, and
justice. These four principles are not rigid man-
dates. Rather, these principles are meant to pro-
vide a useful framework to help health care
providers make decisions when reflecting on
moral issues as they arise. Although these prin-
ciples are useful for many medical encounters,
certain situations may present conflict between
two or more principles and ethical dilemmas may
arise.

The burgeoning field of reproductive medical
technology is ripe with ethical dilemmas and sug-
gests a need for on-going ethical analysis as the
sensitive topics of human life and reproductive
rights are addressed. One of the most recent med-
ical advances in reproductive medicine, attracting
ethical consideration, is the practice of fertility
preservation in cancer patients. The reproduc-
tive technologies allowing fertility preservation
in cancer patients were born out of a recog-
nized need to address the reported psychologi-
cal distressed caused by infertility [2—7] in the
increasing population of cancer survivors with
impaired fertility [8]. The ethical endorsement of
the practice of offering fertility preservation to
cancer patients stems from the ethical principle of
autonomy, referring to self-government and free
choice, which promotes the individual right to
reproduce and beneficence, to do good to patients
by relieving distress associated with infertility.
However, the competing ethical concerns of non-
maleficence, meaning ‘“doing no harm”, raise
concerns about the health of the cancer patient
and wellbeing of the offspring. Further, concerns
with the ethical concern of justice, referring to
the quality of being right or fair, raise questions
of equal access for all patients. The high cost of
these procedures may mean only the wealthy are
able to pursue fertility preservation. The ethical
concerns of equal access to fertility preservation
for all cancer patients speak to both the prin-
ciples of autonomy of reproductive rights and
justice. Two main barriers to fertility preserva-
tion in cancer patients are lack of knowledge
about preservation options and inability to pay for
procedures [3, 9, 10].
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The purpose of this chapter is to present a
brief review of the ethical considerations regard-
ing the practice of fertility preservation in cancer
patients.

Lack of Knowledge Regarding Fertility
Preservation Options: Oncologist’s
Role

Patients may be unable to use fertility preser-
vation options in the limited time frame which
they will benefit because they are not aware
of fertility preservation options. In fact, many
patients are not even aware that their fertil-
ity was adversely affective my cancer treat-
ments. Considering oncologist role in treatment
decisions and communication of treatment side
effects, both the American Society of Clinical
Oncology (ASCO) and the American Society for
Reproductive Medicine (ASRM) have guidelines
which highlight the importance of patients edu-
cation and recognizing the oncologists as the
main communicator of fertility related informa-
tion [11, 12]. ASCO guidelines state that ‘“as
part of the informed consent before cancer ther-
apy, oncologists should address the possibility
of infertility with patients treated during their
reproductive years and be prepared to discuss
possible fertility preservation options or refer
appropriate and interested patients to reproduc-
tive specialist [11].” ASRM similarly states that
physicians should inform cancer patients about
future fertility and fertility preservation options
prior to treatment [12]. In sum, these guidelines
stress that addressing this issue with patients is
an important aspect of quality cancer care and
that health care providers must provide timely
information [11, 12]. Despite these guidelines,
recent research suggests that oncologists are not
always providing or referring for fertility infor-
mation to their patients [13]. Many factors may
contribute to the lack of discussion of fertility
issues between patients and physicians, includ-
ing oncologist’s screening, perceived inability to
pay, patients with a poor prognosis, and perceived
effectiveness [14-17].
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Oncologist’s Screening

Health care providers may selectively discuss
fertility preservation with a choice group of
patients based on the perception that parenthood
is only acceptable for a subgroup of patients.
For instance, research demonstrates oncologists
view of who should pursue fertility preserva-
tion influences rate of referral to sperm banking
with reports of lower referral to men who were
homosexual and HIV-positive [3]. Other patient
considerations may be age, marital status, and
number of children [18, 19]. Yet, other health
care providers may feel that the practice of fer-
tility preservation is generally wrong based on
concerns with the ethics of the procedure and
may not discuss with all patients. This type of
screening does not allow equal access to fertility
preservation technologies to all cancer patients.

Cost

The physician’s perception of a patient’s ability
to afford the procedure including the patient’s
insurance status, availability of resources, and
cost of procedures may also serve as barri-
ers. Equal access is squelched by costly ART
procedures that are often not covered by insur-
ance and therefore, must be paid out-of-pocket
by patients. Patients who undergo many cycles
of treatment hoping to achieve pregnancy face
daunting expenses. The current dilemma for can-
cer patients regarding lack of insurance coverage
comes from both insufficient insurance cover-
age for infertility treatments and the definition of
infertility itself. In general, infertility treatments
are generally not covered by insurance compa-
nies because they are not considered a medical
necessity. Only 15 states have laws related to
insurance cover for infertility or in vitro fertiliza-
tion (IVF) [20]; however, these policies all limit
fertility treatments to patients that demonstrate
an inability to conceive a child after 1 year of
unprotected sexual intercourse. Clearly this def-
inition was developed for the general population
and is not responsive to patients with a cancer
diagnosis or cancer survivors [12]. Consistent
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with this definition, no state laws or regulations
address insurance cover for fertility preservation
specific to cancer patients [20]. In sum, physi-
cians’ concern regarding cost is not unfounded,
as the financially disadvantaged do not have equal
access to this medical procedure. Still, some pro-
grams such as Sharing Hope may be able to assist
by working with companies and clinics to arrange
for discounted services and donated medications
for some patients.

Poor Prognosis

Oncologists’ reluctance to discuss fertility issue
in patients with a poor prognosis has been
reported in multiple studies with the general con-
sensus being that fertility preservation is not
important at a time when the patient is fighting
for survival [21]. Treating the cancer is the high-
est priority. Further, these patients with a poor
prognosis may not have time to delay treatment
to pursue fertility preservation. Even if the physi-
cian presents the fertility information, the patient
may be overwhelmed with the diagnosis and want
to focus on surviving and physician may not want
to push this issue on a patient who is focused
on survival. Further, physicians may be also be
concerned with or disagree with enabling can-
cer patients with a poor prognosis to reproduce
and, possibly, posthumous reproduction because
of concerns regarding the welfare of the children.

Are the Odds of Successful Pregnancy
Great Enough to Consider?

Oncologist may not discuss fertility preservation
options with their patients because they may have
uncertainty about the success of fertility preser-
vation methods. Oncologists may not be aware of
recent medical advances and thus, underestimate
the effectiveness of fertility preservation meth-
ods. For instance, one study showed that oncol-
ogists overestimated the number of sperm sam-
ples needed to make cryopreservation worthwhile
[3]. Consistent with this survey, most oncolo-
gists surveyed were unaware of recent advances
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in reproductive technology in which only a few
sperm are needed for successful IVF with intracy-
toplasmic sperm injection (ICSI) [19]. This lack
of awareness may be contributing to underutiliza-
tion of sperm cryopreservation by male cancer
patients. Currently, all male cancer patients of
reproductive age who will have treatment that
may affect reproductive function and who may
desire children in the future should cryopreserve
sperm before the initiation of treatment [19].

Posthumous Assisted Reproduction

Posthumous assisted reproduction (PAR) refers o
the posthumous conception of a child with the use
of ART [22]. This is particularly the case in can-
cer patients such that cancer treatments may not
be effective and the patient may die prior to the
use of stored gametes or gonadal tissue leading to
the posthumous use and subsequent posthumous
reproduction by spouse or family of the deceased.
The likeliness of PAR is much higher in can-
cer patients compared to the general population
considering the life threatening and unpredictable
nature of cancer. Although survival rates have
steadily increased and most patients expect to live
long post cancer lives, many patients die prior to
use of reproductive materials. Ethical concerns of
PAR can be grouped into three major principles:
classification of reproductive material, autonomy
of the patient, and welfare of future posthumously
conceived children.

Classification and Rights to Unused
Materials

One main ethical issue concerning PAR is who
has authority to decide the fate of unused
embryos and gametes subsequent to the death
of a cancer patient. The ASRM guidelines state
that “Precise instructions should be given about
the disposition of stored gametes, embryos, or
gonadal tissue in the event of the patient’s
death, unavailability, or other contingency” [12].
However, these guidelines are not always fol-
lowed, resulting in legal debate of who has the
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authority to decide the disposition of unused
embryos and gametes following the death of the
intended parent. This is further complicated by
the obscure categorization of reproductive mate-
rials. In regards to PAR, the prevailing view is
that embryos and gametes are neither person nor
property, but a unique category, over which pro-
genitors have the authority to decide the fate [23].
The lack of legislation and adherence to consent-
ing policies result in debate and ethical dilem-
mas concerning the disposition of reproductive
materials.

Autonomy of the Patient

Another important ethical consideration is
respecting patient’s autonomous decision to
pursue fertility preservation and posthumously
reproduce. Though this does not imply uncon-
ditional acceptance of the patient’s wishes,
consistent with the principle of autonomy,
personal reserves on the physicians’ part should
not impede transmission of fertility preservation
options to the patient. The concept of respect-
ing patient wishes may seem straightforward,;
however, patient wishes are not always clearly
evident in the instance of posthumous reproduc-
tive cases. A major challenge to posthumous
use of reproductive material in determining the
deceased wishes regarding disposition of unused
genetic materials subsequent their death.

Consent

A key question is determining if a reliable indi-
cator of consent was in place in the form of an
advanced directive or will before death. If con-
sent is not in place, the main legal dilemma of
PAR involve determining what should become
of the fertility preservation materials and who
has the authority to decide what should hap-
pen to this material in instance of death prior
to use. These decisions are often complicated by
the lack of written consent and variations in the
interpretation of unwritten consent. There have
been many legal cases concerning whether the
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deceased would have wanted posthumous use
of fertility preservation material when written
consent was not in place [24]. Implied consent,
bias interpretations of the deceased intent, is the
determining factor. In these instances, the gen-
eral consensus is that use of materials must only
be sought when considering if the patient would
have wanted to still be a parent after death.

Desire to Reproduce after Death

Though the use of fertility preservation may be
a presumed indicator of cancer patients desires
to procreate it is unclear if they desired to be a
biological parent or if preservation efforts were
intended for the upbringing of their children [25].
Few people discuss if they still want biological
children if they were not alive to raise them [25].
The concept of posthumously conceived chil-
dren challenges the concept of parenthood. PAR
suggest that parenthood is a purely a biological
construct. Conversely, opponents of PAR claim
parenting has strong roots in upbringing and are
concerned about the implications of PAR to the
family structure [25].

The current view maintains that the deceased
wishes prior to death control reproductive mate-
rial use or disposal [12]. Physicians have lever-
age to impose their own sense of what they
feel is appropriate consent [25]. However, both
the AMA and the ASRM have expressed con-
cern for more complete ART informed consent
including patients intentions for preserving [12].
Specifically, the ASRM states that a spouse’s
request for sperm harvest of terminally ill or
deceased person “need not be honored” if the
“consent is unclear” [12].

Welfare of Posthumous Offspring

Another ethical consideration is the welfare of
the posthumously conceived child on the belief
that children should not suffer physically, eco-
nomically, or emotionally for choices they had
no influence in making. Because of the small
number of posthumous cases, psychosocial and

other risks cannot be adequately estimated at
this time [22]. ASRM guidelines regarding physi-
cian’s role in transmitting fertility information
states that “Concerns about the welfare of result-
ing offspring should not be cause for denying
cancer patients assistance in reproducing” [12].

Potential Economic Harm

The obscurity of the legal status of posthumously
conceived child has financial implications such
that posthumous offspring may not have rights to
inheritance or may not be entitlement to govern-
ment benefits [24, 25]. This means that posthu-
mously conceived children may be more likely to
me economically disadvantaged.

Potential Emotional Harm

When considering fertility preservation in gen-
eral for cancer patients, a number of concerns for
the emotional welfare of potential offspring are
evident. Though little is known about the psycho-
logical detriment of PAR, psychological conse-
quences are a concern in posthumously conceived
children left bereft of a parent [23, 26]. However,
though two parents are desirable, there is not suf-
ficient evidence to support that single parenthood
causes great enough harm to make it unethical for
a single parent to reproduce [24].

Progeny’s Wellbeing

Assisted reproduction in cancer patients may
raise ethical issues about the impact of their
reproduction on physical and psychological well-
being of future children. Both the treating physi-
cian and the patients may be concerned about
compromised health of offspring because of pre-
vious treatment or the effects of reproductive
technologies. Indeed, research with survivors
indicate that the health of future offspring is a
major concern including concerns with potential
birth defects and cancer [2, 27]. Further, some
health care providers may question whether it
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is ethical to enable reproduction of an individ-
ual whose poor health and possible early death
would likely impair parental ability and in turn,
adversely affect offspring. This concern is partic-
ularly an ethical dilemma for those that consider
the embryo to be human because this would
require the physician to apply the four princi-
ples of ethics to the embryo. Therefore, such
individual is likely to be very concerned about
ethical considerations that involve the wellbeing
of potential offspring.

Ability to Care for the Child

Concerns with the ability of the cancer patient
to raise the child may raise the ethical question
of whether a physician is acting responsibly by
enabling reproduction in cancer patients if the
child is likely to suffer neglect or grief in the
instance the parent may die prematurely or be
unable to care for the child because of the disease.
This dilemma forces the odd consideration that
the child might be better off if they were never
born. However, further consideration makes this
proposal unlikely. For instance, many children
are currently raised by only one or neither par-
ent; yet if you were to query these children on
their hardships, it is unlikely that they are so great
that they wish they were never born. Further,
alternative caregivers may fill this void. Although
physicians concern with the wellbeing of future
offspring may be considered an ethical reason to
refer certain cancer patients for fertility preser-
vation, ASRM recommends physicians not deny
patients fertility preservation information based
on concern for the welfare [12]. In sum, protect-
ing children by preventing birth does not seem
like reasonable grounds to deny cancer survivors
the chance to reproduce.

Poor Obstetric Outcome

ART increases the likeliness of multiple births,
low birth rate, prematurely, cerebral palsy, men-
tal retardation, and perinatal mortality [28,
29]. Recent research comparing the obstetric
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outcomes of singleton IVF babies compared to
multiple gestations suggest that most of these
adverse outcomes are due to the high inci-
dence of multiple births. The routine IVF pro-
tocol in the past involved the implantation of
three or more embryos because transferring fewer
embryos resulted in low live birth rates and mul-
tiple pregnancies were not viewed as on adverse
outcome [30]. In hopes of improving health of
IVF children, researchers, especially in Europe
have focused on reducing multiple birth rates by
decreasing the number of embryos transferred.
Consequently, voluntary and, in some countries,
legislative guidelines targeted at limiting the
number of embryos transferred have been pro-
mulgated in an effort to reduce the incidence of
multiple gestations after ART. In most European
countries, single embryo transfer is now recom-
mended because of higher success rates, lower
risk of multiples, and subsequently improved
health of IVF children [31]. Despite widespread
use of single embryo transfer in much of Europe,
adoption of this approach has been slow in the
United States. Though the ASRM and the Society
for Assisted Reproductive Technology (SART)
published guidelines discouraging the implanta-
tion of more than two embryos for women under
35, touting the benefits of single embryo trans-
fer for women under 35 who have a good chance
of achieving a pregnancy, no laws in the United
States to date address the practice of multiple
embryo transfer [32]. With single embryo trans-
fer, it can be expected that obstetric outcomes of
IVF children should be comparable to children
conceived naturally [33]. In light of these find-
ings, it is essential that physicians be updated on
current research so they are able to provide the
best care with minimal risk to both the mother
and the offspring.

Increased Risk for Genetic Defects and
Cancer Risk

Another concern is the possibility that offspring
of both ART patients and cancer patients are at
arisk for congenital anomalies and chromosomal
defects [34]. Though there have been conflicting
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reports regarding defects and ART, one study
reported that children conceived through ART
have up to two times the risk of birth defects
compared to natural birth [35]. Still, there is no
evidence that cryopreserved embryos or sperm
have a deleterious effect on the offspring and
the number of children born from oocytes and
ovarian tissue are too small to determine neg-
ative effects [22]. A recent study conducted in
Denmark concluded there was no significant evi-
dence of risk of transmission of cancer (non-
hereditary) to offspring of cancer survivors con-
ceived naturally or through assisted reproductive
technology [36]. However, patients with herita-
ble cancer risk passing genetic predisposition of
cancer to their offspring (see Chapter 8).

Wellbeing and Health of Cancer
Patient

The principle of non-maleficence questions the
ethics of fertility preservation in cancer patients
in light of concerns with the wellbeing of the
cancer patient health and the potential emotional
and physical obstacles to undergo treatment that
may be ineffective and therefore, give false hope.
Many of these ethical concerns have been met
with scientific advancements to ensure no harm
to cancer patients or to dispel inaccurate informa-
tion with scientific data to allay these concerned,
but physicians may be unaware of such infor-
mation. Therefore, they may base their ethical
decisions on inaccurate information or outdated
technologies.

The diagnosis of cancer is itself is a life cri-
sis, and dealing with the additional possibility
of infertility compounds the cancer patient’s dis-
tress. In order to preserve fertility, a patient has
many decisions to make in a limited timeframe
including altering treatment plan and taking the
necessary steps to preserve their reproductive
materials which may involve their own sets of
risks and uncertainties. Some men find producing
sperm highly stressful under such circumstances
and may need medical intervention to retrieve
sperm. Fertility preservation for women is more
complex and intrusive involving a serious of
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injections to stimulate ovaries and medical pro-
cedure to retrieve oocytes all at a time the vulner-
able timeframe immediately following diagnosis
and before cancer treatment. Further, the chem-
ical hormones used to harvest eggs may induce
multiple complications such as ovarian hyper-
stimulation syndrome, bleeding, infection, and
cysts. Some physicians may questions whether it
is ethical to suggest such treatment that involves
such emotional and potential physical harm.

Contraindication of Fertility
Preservation in Cancer Patients?

The hormone injections required to stimulate fol-
licle production may be contradictive for some
cancer patients. Consistent with the principle
of non-maleficence, a physician would recom-
mend that women with hormone sensitive cancers
not use ovarian stimulation because of concerns
over possible exacerbation of hormone sensitive
cancers from the elevation of estrogen, which
accompanies ovarian stimulation. In response to
this concern, alternative methods are available to
allay some of the concerns of harm. One option
is “natural cycle-IVF” which involves monitoring
the natural reproductive cycle without stimulat-
ing ovulation; however, not many embryos are
yielded with this method [11]. Other options are
aromatase inhibitors which blunt the rise of estro-
gen resulting from ovarian stimulation and use of
an estrogen receptor blocker, such as Tamoxifen,
to block the estrogen receptor. These new, safer,
technologies have been proven to have similar
efficacy as traditional ovarian stimulation meth-
ods [37].

More Harm Than Good?

Consistent with the principles of non-
maleficence, we must consider the additional
psychological and physical risk of fertility preser-
vation options available to pediatric patients,
especially in the context of limited efficacy of
these treatments. The pursuit of fertility preser-
vation decreases the likelihood that child will
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suffer from the mental anguish of infertility [38]
and be deprived of the opportunity of biological
parenthood. Thus, the act of the offering fertility
preservation is “good”, the intended effect is also
“good.” However, there are additional hardships
to consider for prepubertal patients to because of
the limited medical options available. Currently,
there are no established options to preserve
fertility in prepubertal populations. The only
option for prepubertal children is the, removal
and subsequent storage of gonadal tissue. This,
is considered experimental and there is lack
of research on the safety and efficacy [39].
Although studies are limited, ASCO concludes
there is no medical evidence to suggest fertility
preservation techniques will adversely affect the
health of a survivor nor interfere with cancer
treatment [11]. Thus, these procedural risk are
generally regarded as minimal and are generally
considered to be outweighed by the potential
good.

Cost Barriers

An additional concern of these experimen-
tal preservation options are the high costs of
the medical procedures deemed “exorbitant” by
some opponents [40]. For instance, the current
estimates on the costs of ovarian tissue cryop-
reservation range from $5,000 to $12,000 [20,
41]. These high costs are calling to the ethical
principle of justice in the sense that financial real-
ity may serve as a barrier to equal access for all
patients.

Child’s Best Interest

Fertility preservation in pediatric cancer patients
presents additional concerns with the child’s abil-
ity to contribute to the complex decisions related
to making an autonomous decision regarding fer-
tility preservation treatment and future disposi-
tion of unused reproductive materials. Autonomy
in the decision making process differs by child’s
age. Young children are obviously unable to con-
tribute to the decision making process while older
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children take a very active role in the informed
decision making process. Regardless, both health
care providers and guardians have major roles in
the decision making process.

Consistent with the principle of beneficence,
just as the development of technologies to pre-
serve fertility in children was indeed created with
the ethical obligation to act in the good intentions,
guardians and health care providers role in the
decision making process is to ensure that chil-
dren are protected and to ensure the best choice
is made in regards to making a decision that is in
the best interest of the child.

Conclusion

In sum, fertility preservation in cancer patients
is a new concept that raises multiple ethi-
cal considerations. These issues often require
health care professionals to examine their own
value and, on a case-by-case basis, provider
recommendations and referrals. A health care
provider’s personal ethics may interfere with
the patient’s right to reproduce as these issues
may pose barriers to the discussion of or assis-
tance with the use of ART by cancer patients.
Consistent with the principles of autonomy,
the health care provider has the duty to be
compassionate to patients whose desire to
reproduce may conflict with their own moral
values. Yet, as demonstrated by this review,
there are multiple ethical dilemmas involv-
ing the other ethical principles — beneficence,
non-maleficence, and justice, which makes
reaching conclusion regarding ethical prac-
tice behavior less straightforward. In light of
these murky conclusions, it is evident that
future action is needed to elucidate appropri-
ate practice behavior which will allow the best
outcome for patients without compromising
the value of human life.

Provider Recommendations
1. Health care providers should be cognizant of

medical advances and options as they become
available.
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Inaccurate or outdated information may lead
providers to reach inaccurate ethical conclu-
sions regarding the use of fertility preservation
in patients.

Future policy analyses should consider these
ethical dilemmas to provide guidance on the
limits of these technologies. Such guidelines
may allay some of these ethical concerns.
Both ASCO and ASRM medical guidelines
clearly state the role of the health care
provider to provide fertility information to
their patients. The prospect of future policy or
legislation to enforce this behavior is favor-
able and may alleviate providers from the
daunting task of pondering ethical dilemmas.
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The Legal Issue and of Assisted
Reproductive Technologies

Diana Brock, Esq

Three years ago I had breast cancer. Faced with this news and knowing my husband and I wanted
children I decided to go through IVF and freeze my embryos. Fortunately, I recovered from breast
cancer and I now have two beautiful children. The problem is that I have five frozen embryos left
over from my IVF treatment. My husband wishes to donate the extra embryos to research. However,
1 am deeply torn by this decision as I feel this would be murdering my unborn children. I believe the
better decision is to donate their remaining five embryos to another couple. My husband, however,
does not like the idea of having children genetically related to him raised by someone else. Sadly,
this issue among others, has torn our family apart and my husband and I are now divorced. 1 filed
a lawsuit to determine who gets the embryos but litigation has been slow. Even more tragic, during
this process my husband was suddenly killed in a car accident. I have since implanted the frozen
embryos and have a healthy beautiful boy, Aiden. Because of my husband’s tragic death and other
financial hardships I am struggling to get by as a single mom. I filed for social security benefits
for my children including Aiden. The government however, is now saying that Aiden is not entitled
to social security since he was conceived after his father’s death. I wish I had known of the legal
repercussions of IVF and freezing my embryos. While I have three beautiful children life is hard and
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1 feel much of my hardship could have been avoided if I had been aware of the law in my state.

- Stacy, Adult Cancer Survivor

Introduction

Couples or women diagnosed with cancer, often
rush to take advantage of technology as they
are under duress from their diagnosis and the
threat of infertility. It is important future patients
of these procedures be warned that ART often
produce more embryos than will be needed for
implantation. The extra embryos are often cryop-
reserved. Consequently, decisions regarding the
fate of these embryos will need to be made in the
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future. Generally speaking there are three options
for extra cryopreserved embryos: (1) to dispose or
let the embryo thaw out and cease to grow, (2) to
donate to research; or (3) to donate to an infertile
couple for implantation/adoption [1]. However,
not all of these options are viable when taking
into account the controlling law in the jurisdiction
or the religious views of the particular patients. If
one partner has strong religious views and wishes
to have all embryos implanted while the other
partner wishes to donate the excess embryos
to research, a legal battle may ensue as to the
appropriate disposition. Therefore, in order to
avoid conflict in the future, it is important future
patients of ART are informed and knowledgeable
of their options.
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Disputes regarding the disposition of cryopre-
served embryos often turn on how that particu-
lar jurisdiction legally defines the cryopreserved
embryos. Thus it is important that women, cou-
ples, and particularly women who are not married
or who are relying on a partner or friend for
sperm, understand the legal ramifications of their
actions. The below example is illustrative.

Imagine, for example, Mike and Robyn a
couple who created eighteen embryos through
IVF after discovering Robyn had cancer. They
live and used the services of a fertility clinic
in Louisiana. After having three children from
the embryos created, the couple divorces. While
Mike wishes to donate the extra embryos to
research, Robyn wishes to donate their remaining
six embryos to another couple, Bill and Susan,
who live in Georgia. Should Mike or Robyn’s
wishes prevail? If the embryos are donated to
Bill and Susan what law governs this disposi-
tion? Is it adoption law or property law or contract
law? If Georgia and Louisiana law differs, which
state controls? Unfortunately the law surrounding
these questions is unsettled and those states that
do touch on some of these issues have differing
outcomes.

The legal issues surrounding ART do not end
here. The advancements in ART have also led
to problems surrounding Social Security bene-
fits and intestacy rights! of posthumously con-
ceived children. The issue occurs for example
when a mother conceives using the sperm previ-
ously deposited from a deceased husband/partner.
Some states do not recognize the child being
that of the deceased husband/partner and there-
fore not entitled to social security, while other
states require proof of paternity and more before
granting social security benefits to the child.

Because the law on these issues is so unset-
tled, it is important for health care professionals
to be aware of and warn patients of the many legal
dilemmas that may arise when dealing with IVF
and other ART’s. This chapter will take a look at
some of the legal issues surrounding ART. It will
begin with a discussion on the legal status of cry-
opreserved embryos and finish with a discussion
on the inheritance rights and social security issues
of posthumously conceived births.
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The Disposition of Excess
Cryopreserved Embryos

As a result of IVF and the routine practice of
extracting extra embryos there are currently an
estimated 500,000 cryopreserved embryos stored
in fertility clinics in the United States today [2].2
The issue some survivors face is what to do with
these excess cryopreserved embryos. The argu-
ments over the best most appropriate means of
disposing the embryos are deeply rooted within
political, emotional, moral, and religious beliefs
[3].3

When couples/families do not agree on the
proper disposition of an embryo they sometimes
look to the courts for resolution. Unfortunately
the law is anything but clear [4].* When a cou-
ple freezes embryos one could argue they do so
with the intent to use them in the future. When
an unforeseen event such as divorce, death of
one or of the parties, financial reversals, or sim-
ple disenchantment with the IVF process occurs
before the embryos are implanted, the issue of
what to do with them arises. A couple facing this
problem generally has three options, (1) to dis-
pose or let the embryo thaw out and cease to
grow, (2) to donate to research; and (3) to donate
to an infertile couple for implantation/adoption
[1].° However, each party may have a differ-
ent opinion as to how to discard the embryos.
For example, the sperm donor may wish to let
the embryo thaw out, while the egg donor may
wish to donate to an infertile couple. Another
factor that can complicate this scenario is if the
fertility clinic refuses to give up custody of the
embryos. When these issues arise the courts often
look to how that particular jurisdiction legally
defines the embryos; for example as property,
or person, or special/interim status. The three
options above may not be available depending
on how the particular jurisdiction legally defines
the cryopreserved embryos. The next section dis-
cusses how the legal classification of cryopre-
served embryos effects the viability these three
options.
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Legal Status of Cryopreserved Embryos

The problem of how to deal with these excess
embryos originates from the fact the law is
unclear how they are to be legally classified [1].°
For example, if classified as Property then all the
above options are viable [1].7 However, if viewed
as a Person than thawing and discarding the cry-
opreserved embryo would be viewed, to some, as
murder and not a viable option [1].8 Moreover,
some jurisdictions believe these embryos should
not be given the same legal status as a person or
property but should be given an interim, special
status [1].2 Thus, the solution of how to dis-
pose of these cryopreserved embryos is related
to how they are classified. It is important for
patients to be aware of their states legal classi-
fications given to cryopreserved embryos. This
can help survivors become more knowledgeable
about their rights and help better prepare and plan
for how they will possibly dispose of the excess
cryopreserved embryos left over from IVF.

Once the cryopreserved embryo is given a
legal status, one must determine what rights that
legal status grants. For example, if the cryopre-
served embryos are legally recognized persons
should they then be afforded the same basic
human rights? If so, what is the state’s inter-
est in protecting the rights of these cryopre-
served embryos? The Louisiana and New Mexico
Legislatures are two legislatures that ascribe to
this person designation [1].1°

Legal Status: Person
Those that believe embryos should be entitled to
legal status as a person further believe that donat-
ing them to research or letting them thaw out and
cease to grow are not viable options [3].'! Thus,
they believe embryo adoption is the only work-
able solution [3].12 Generally speaking, those that
believe life begins with conception vehemently
adhere to this designation as they fear that if the
embryos are donated to research or thawed out
without implantation the soul will not be granted
salvation [3].13

Louisiana takes the most protective approach
of any American state, expressly declaring a
human embryo to be a “biological human being”
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which is not the property of the physician which
acts as an agent of fertilization, or the facility
which employs him, or the donors of the sperm
and ovum [1].!* An in vitro fertilized human
ovum is recognized as a separate entity [5].'> The
legislature defines “human embryo” as “com-
posed of one or more living cells and human
genetic material so unified and organized that it
will develop in utero into an unborn child [6].710
The statute prohibits intentionally destroying or
creating human embryos for the sole purpose of
research [6].!17 Further, the “best interest” stan-
dard, taken from family law principles, governs
custody disputes of the embryos between male
and female donor.'8 Moreover, Louisiana allows
IVF patients to relinquish their parental rights to
the embryo as long as another married couple
implants the embryos.'”

New Mexico’s statute falls short of defin-
ing an embryo as a judicial person, however
it encompasses embryo within the definition of
fetus ensuring its safety by prohibiting proce-
dures unless the purpose is “to meet the health
needs of the particular fetus [717.29 New Mexico
further mandates those who undergo I'VF to either
implant all excess embryos or indefinite cryop-
reservation [7].2!

Critics of these statutes and the designation of
person status to embryos argue that the so-called
embryo is merely a cluster of cells and carries
only the potential for life [8].>> Therefore, the
state’s interest cannot be as great as that of a fully
developed human being or even of a developing
fetus at certain stages, in the womb [8].23

The flaws in the person legal status have not
gone unnoticed by other jurisdictions. In fact,
the majority of states have rejected New Mexico
and Louisiana’s approaches [1].24 Colorado and
Montana are two such states where voters
rejected the person designation.

Legal Status: Property

If not person, some believe cryopreserved
embryos are best treated as property and there-
fore are able to be thrown away, donated to
research or donated for implantation [9].2° This
would deem the biological creators of the frozen
embryos to have sole decision making authority
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[9]1.2° Hence, the biological creators would be
entitled to own, sell, bequeath, and destroy them
as they wish [9].%7 Advocates of this approach
look at the stages of development that take place
and distinguish pre-embryos from embryos that
have undergone biological changes and cellu-
lar division [9].%8 They argue that cryopreserved
embryos should be called pre-embryo’s because
they have not gone through a certain biological
transformation [9].2°

Advocates of the property designation distin-
guish between that which should be considered
an embryo or “tiny human being” from a group
of cells more closely related to the physiologic
interaction with the mother; giving the former
person designation and the latter, known as a
pre-embryo, property designation. Upon classify-
ing cryopreserved embryo/frozen pre-embryo as
property, courts tend to assign property law prin-
ciples to resolve issues regarding the transferring
or disposing of these frozen pre-embryos. For
example, courts tend to find that a bailor/bailee
relationship exists between the biological cre-
ators and the clinic holding the frozen pre-
embryos. A bailment is created when a party
obtains lawful possession along with a duty to
account for the thing as the property of another.
The essential nature of a bailment relationship
imposes on a bailee (one taking lawful posses-
sion) an absolute obligation to return the subject
matter of the bailment to the bailor (owner of the
subject matter) upon termination of the bailment.

This approach was implicitly adopted in York
v. Jones where the Federal District Court for the
Eastern District of Virginia relied on property
law principles to decide a case between a cou-
ple and a fertility clinic over control of disputed
embryos [10].3° The couple sought to transfer
their embryos to another clinic, but was denied
by the clinic where the embryos were currently
stored [10].>! The court held that property law
principles apply and a bailor-bailee relationship
was present between the couple and the fertility
clinic [8].%2

Another example of the treatment of cryopre-
served embryos as property is exhibited in the
Florida Statute [1].3® There, the statute codi-
fied a genetic donor’s property interest in his
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other embryos, granting the sperm and egg donor
joint decision making authority regarding their
embryos’ disposition [1].3* The Florida legisla-
ture bolstered its property position by declaring
that “control” and decisional authority always
remains with the genetic donors; if one donor
dies, the living donor immediately assumes full
decisional authority [ 113

Michigan followed Florida’s lead, categoriz-
ing embryos as property, allowing Michigan
researchers to create new embryonic stem-cell
lines from embryos created solely for fertility
treatment purposes [1].3® The embryos affected
by this amendment are those that would have
been destroyed if not used for medical research
[1].37

While many argue this model to be most prac-
tical, others fervently disagree as religious and
social views come into play [11].3® The under-
lying question behind this entire issue is when
one believes life begins [1 11.3° Those that believe
conception is the starting point of life would be
hard-pressed to allow cryopreserved embryos be
treated as property and the only viable option
would be that of adoption/donation for implan-
tation in other infertile couples [1 1].40

Because many people that undergo IVF have
strong religious views it is important for health-
care professionals to take their time explaining
the options for the disposition of the potential
excess cryopreserved embryos. It is important
that both sperm and egg donors are on the
same page regarding this decision. If one part-
ner has strong religious views and wishes to have
all embryos implanted while the other partner
wishes to donate the excess embryos to research,
a legal battle may ensue as to the appropriate
disposition. And the options regarding such dis-
position may be limited depending on the legal
classification of the embryos in that particular
jurisdiction.

Legal Status: Interim, Special Status

In the middle of the person versus property
debate is an interim special status [9]1.4! This
view appears to be superior as it provides interim
protection and acknowledges the frozen embryos
unique capability to give rise to new human life.
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Because it avoids categorizing the cryopreserved
embryo as a person, it is still philosophically pos-
sible to transfer/donate these embryos to other
infertile couples wishing to have children. This
categorization was discussed in Davis, where the
Tennessee court rejected the notion that embryos
are either persons or property and instead held
that they “occupy an interim category that entitles
them to special respect because of their potential
for human life [9].”42

In Davis, the court looked at current state and
federal law and found that a person designa-
tion would contradict the present status of those
laws [9].*3 In particular, the person designation
would be in direct conflict with state statutes
governing wrongful death, abortion, murder, and
assault.** The court thus adopted the “special
respect” approach [9].49

This interim special status is also followed by
Arizona [12].46 The Arizona Court of Appeals in
Jeter v. Mayo Clinic held that the embryo was
something more than human tissue but not yet
a person [12].47 Therefore, the Court of Appeals
held the embryo to hold an interim special status
[12].4% The court further urged its Legislatures
to determine the legal status of a cryopreserved
embryo.* The Massachusetts court in A.Z v. B.Z.
also followed this interim status designation as
set forth in Davis [13].5

Further, Pennsylvania follows the interim spe-
cial interests designation by protecting a woman’s
constitutional right to reproduce while crim-
inalizing the creation of embryos solely for
research purposes [1].°! Other states following
this approach are Maine and North Dakota [1].52
These states refuse to treat embryos as mere
property by prohibiting the sale of embryos for
research [1].53

The problem with this designation is it lacks a
clear definition as to what protections the embryo
should receive. Furthermore, the same critics who
believe life begins at conception will still argue
for a person designation while the critics on the
opposite end of the spectrum will argue for prop-
erty designation as they believe cryopreserved
embryos are nothing more than a group of cells.
The heart of the conflict revolves around two very
disparate philosophical views.

The interim status however serves as a buffer
between the two opposite ends of the spectrum.
This status takes both views into account. It
reflects the fact that a cryopreserved embryo is
not just a group of cells as it has the potential for
human life. On the other hand these embryos will
not develop further without a gestational carrier.
Therefore it should not be afforded more rights
than that of a fetus in gestation. For these reasons,
it appears this special interim status is superior to
both the person and property designations.

Options for Excess Cryopreserved
Embryos: What Law Governs?

Even assuming cryopreserved embryos are given
the interim legal status, the issue of what law
governs their disposition still exists. Only a hand-
ful of states have adopted legislation aimed at
regulating the disposition of embryos. Moreover,
those limited statutes are not helpful in resolving
disputes that may arise between a recipient cou-
ple as to the fate of excess embryos remaining at
their divorce [1].5*

Cryopreserved Embryos: Should
Adoption Law Govern

Those who believe life begins at conception and
that embryos are legally recognized persons urge
state legislatures to apply adoption law to the dis-
position of excess cryopreserved embryos [11].5
This means that embryo donation would be based
on the overall goal of protecting the best interests
of the embryo [1].¢ Under the legal protec-
tions of adoption law, all fertility clinics offering
embryo adoption would execute a home study
prior to implantation to ensure the prospective
adoptive parents’ fitness and the safety of their
home [1].%7 Inquiry into the prospective parents’
relationship, criminal record, and physical health
would be likely [1].8

While Catholic theologians and philosophers
have expressed their opposition for ART, sev-
eral have supported embryo adoption because
of the belief that these embryos are human life
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[111.5° Philosophers such as Grisez, Surtees and
Watt proclaim embryo adoption should be dis-
tinguished from acts of IVF, surrogacy, or other
forms of ART that the church repudiates [1 11.90
This is so as adoption involves a child that is
already conceived but rejected.®! Surtees states,
“though the embryo’s first adoptive ‘home’ . . .
would be the womb of his new mother, I can see
no reason why such a ‘home’ should not be made
available [11].72

One issue with the adoption model is whether
the biological creator’s parental rights would ter-
minate at implantation, birth (as is the case in
a typical adoption), or some other point [14].93
Another issue is whether the unused embryos
should be returned to the original biological
creators [14].64 Some advocate the biological
creators should be required to terminate their
parental rights once the home study is complete
[14]1.% This would deny the genetic creators a
post implantation period during which time con-
sent to the embryo adoption could be revoked
[14].6 These issues show the adoption model
is not a perfect fit, however aspects of adoption
law such as the inquiry process for prospective
parents seems appropriate for those wishing to
donate their embryos for future implantation.

Cryopreserved Embryos: Contract Law
Prevails

Most fertility clinics require patients to sign an
agreement addressing the issues which may arise
as consequence to IVF [1].%7 These agreements
often establish how any unused frozen embryos
should be treated or disposed [1].%8 The issue
of whether these contracts should be enforced
often arises in the context of divorce [1].°° Where
the dispute over disposition arises from divorce,
courts have generally voiced support for treat-
ing the agreements as presumptively valid, bind-
ing contracts [1].7° This is the case when the
contract provides the cryopreserved embryo (a)
remain frozen, (b) thawed and thrown away, or
(¢) donated to medical research [15].”! However,
results to the contrary effect occur when the
agreement provides the excess embryos be used
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for subsequent implantation [15].”> Up to date no
court has enforced a contract forcing parenthood
on the objecting parent [15].73 It is argued public
policy does not give states a strong enough inter-
est in protecting potential life to force parenthood
[11,15].74

Dispositional agreements signed prior to initi-
ating IVF services are both useful and necessary
[8, 15].75 While most fertility clinics provide dis-
positional agreements, not all do, and they are
certainly not required to do so. These agree-
ments are beneficial to the IVF process as they
encourage parties to consider the consequences
of this type of treatment thoroughly [8, 15].76
They allow parties to specify their intentions in
advance [8, 15].77 Further, they prevent costly lit-
igation, define the roles of the parties, and provide
certainty [8, 15].78

Those that advocate a contractual approach
generally view the cryopreserved embryos as
property [16].7° Proponents of this view analo-
gize the cryopreserved embryos to that of human
organs, blood, tissues, and semen [16]1.89 As
mentioned previously, the problem with this com-
parison is that it does not take into account the
fact cryopreserved embryos have the potential for
human life [16].8! Because of this potential, the
contract controlling disposition has been subject
to criticism [8].82

Courts differ on how to treat contracts that
control the disposition of the cryopreserved
embryo [15].83 While agreements providing that
upon divorce the cryopreserved embryos remain
frozen, thawed and thrown away, or donated to
medical research have been generally upheld by
courts [15],3* agreements which provide the cry-
opreserved embryos be implanted or donated for
implanation have not received the same support
[15, 17].85 Some courts are not willing to uphold
these agreements entered into at the time IVF
is commenced, arguing that it is against pub-
lic policy to force an individual to have a child
[17].86

A variation of the contract approach is the
Mutual Consent Theory which seeks to enforce
the agreement entered into at the time IVF is
undergone, subject to the right of either party to
change his or her mind about disposition up to the
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point of use or destruction of any stored embryos
[18].87 The Supreme Court of Iowa adopted this
mutual consent approach in the case of In re
Marriage of Witten [18].88 There, the court held
that should one or both parties change his or her
mind as to the terms of the contract, the frozen
embryos may not be used, destroyed, or donated
unless both donors give their written consent. If a
mutually agreeable result cannot be reached, the
embryos will remain frozen [18].89

This variation of the contract theory under-
mines the finality of the contract and implies
the frozen embryos are not just property of the
biological creators but something more [18].%0
Under contract law it is particularly important
that courts seek to honor the parties’ expressions
of choice, before disputes erupt [18].°! Knowing
that advance agreements will not be enforced
underscores the seriousness and integrity of the
consent process [18].°2 Advance agreements as
to disposition would have little purpose if they
were enforceable only in the event the parties
continued to agree [18].23 To the extent possible,
it should be the biological creators, not the state
or courts, which make this deeply personal life
choice [19].94

While the mutual consent theory allows the
parties to reach an agreement at a later time
enabling the decision to continue in the hands of
the biological creators, in reality this approach
allows the vetoing party who wishes to let the
embryos remain frozen, prevail [19] P n practice
it is unknown how long frozen embryos remain
viable. Scientific data only shows live births from
embryos which have been frozen for a period of
time no longer than 12-13 years. Furthermore,
the success rates for frozen embryo transfers are
typically lower than those for embryos that have
not been frozen [19].%° In a scenario where one
wishes to donate the frozen embryo to an infer-
tile couple or use for implanting the embryo in
the female biological creator, while the other
wishes it destroyed, the party wishing it destroyed
prevails. It logically follows that at some point
maintaining status quo allows the frozen embryo
to become no longer viable and thus the veto-
ing party wishing to destroy the frozen embryo
prevails [19].%7
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As we have seen the law is very unclear on
how to legally define and subsequently dispose
of excess cryopreserved embryos which leads us
to the real question: is there a solution to his ever
present dilemma?

Is There a Solution to the Problem?

There may not be a quick fix to the issues
surrounding excess cryopreserved embryos.
However, here are some suggestions as to how
these issues may be improved.

First, legislatures could start recognizing cry-
opreserved embryos for what they are; cellular
matter containing the potential for human life.
Thus, neither person nor property, these cryop-
reserved embryos would be afforded the interim
special status as it would be the most appropri-
ate designation. From here, it is incumbent on
legislatures to clearly define the scope of this des-
ignation. A combination of both contract law and
adoption law could be used in defining the scope
of this special status.

Second, it is up to healthcare professionals
to take on the responsibility of preparing newly
diagnosed patients for the consequences they
will face following IVF and other ART’s that
they may use as survivors. Healthcare profession-
als should explain to patients the importance of
preparing a contractual plan and being cautioned
of the law of the patient’s particular jurisdiction.
It is important that both egg and sperm donors
are on the same page when it comes to the issue
of how to dispose of the possible extra cryopre-
served embryos because, as we have seen, the law
may not provide a clear outcome.

Couples going through IVF are often so eager
to start treatment that they may not have thor-
oughly considered the consequences. It is impor-
tant to discuss with patients specifications as to
disposition under a divorce or death scenario.
Discussion as to what the parties will do with
any excess embryos and if cryopreserved the
number of years or length of time to which the
cryopreserved embryos will be stored. Both the
female and male parties should be advised to
consult individual legal advice. A waiting period
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between the time the contract is signed and
the time when IVF takes place is also a good
mechanism for ensuring both parties fully grasp
and understand the decisions they have made.
Another useful safeguard might be a choice of
law clause which specifies what law governs a
dispute arising under the contract. The contract
could then be brought before court and given a
judicial decree of enforceability. At this point,
a judge, by declaratory judgment could decide
whether the contract was enforceable; thus lim-
iting uncertainty as to a future dispute.

Another legal battle taking place as con-
sequence to ART’s is that of intestacy and
social security rights of posthumously conceived
children.

Posthumously Conceived Children
and Intestacy/Social Security Issues

As mentioned at the beginning of this chapter
the issues concerning excess embryos due to IVF
are not the only legal issues arising from ART’s.
Another legal battle is that concerning intestacy
and social security rights of posthumously con-
ceived children. A posthumously conceived child
differs from the posthumously born child in that
the former is both born and conceived after the
death of one or both of the child’s genetic par-
ents. Hence a posthumously conceived child is
by definition, a non marital child even though the
child’s parent might have been married prior to
the child’s conception.

Historically, children of unmarried parents
were treated harshly. A child born out of wed-
lock could inherit from neither father nor mother.
Only the child’s spouse and descendants could
inherit from the child. If the child died intestate
(without will) and left neither spouse nor descen-
dants, the child’s property passed to the king or
other overlord. Today most states have loosened
intestacy laws for non marital children. Most
permit paternity to be established with proof
of certain evidence. In most states, if not all,
paternity may be established by the subsequent
marriage of the parents, acknowledgement by the
father by adjudication during the life of the father
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or by clear and convincing proof after his death.
These statutes are not of much help, however, for
that of a posthumously conceived child. Whether
the government has to pay benefits is predomi-
nantly dependent upon the particular state of the
posthumously conceived child.

It appears the underlying issues and policies
concerning intestacy rights of posthumously con-
ceived children concern that of the state and
families interests in finality of the administration
of estates, the human right to bear children, as
well as, those rights of the children born as a
result of ART’s.

One of the latest cases concerning social secu-
rity rights of posthumously conceived children
has made it to Utah’s Supreme Court [20].9% At
the center of the case is a 38-year-old widow,
Gayle Burns of Utah. In December 2003, she
gave birth to a son, lan, using sperm that her
husband, Michael, had deposited in a sperm
bank the year prior to his death. The agree-
ment Michael signed made numerous references
to use of the semen to achieve pregnancy and
specifically asked that his specimen be kept in
storage for “future donation” to Gayle if Michael
died. Michael died in 2001 of complications from
Non-Hodgkin’s Lymphoma.

Ian received a total of about $35,000 in Social
Security survivor benefits. Last August, however,
the agency decided that Ms. Burns had failed to
show Ian was her dead husband’s child, as defined
under the federal Social Security Act. Utah law
requires that a person must have consented “in
a record” to become a parent through assisted
reproduction before death but doesn’t define what
qualifies as a record [21].°” Utah is among 11
states that have addressed posthumously con-
ceived children through its probate and parentage
laws as of 2006. Those states require a written
record of consent or, in one instance, provision
in the deceased’s will. But the type of record
isn’t specified [21].% In response to the agency’s
demands to return the money, Ms. Burns was
forced to file for personal bankruptcy.

A couple of months later, Ms. Burns sued
the agency and the case ended up in the state’s
Supreme Court in June of 2010. The issue for the
Supreme Court will be whether a signed sperm
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donor agreement is evidence of a man’s desire
to become a father, even after his death.; And,
whether the child becomes his legal heir. More
specifically, the issue will be whether a semen
storage agreement is evidence of his record
of consent.

The Massachusetts case of Woodward v.
Commissioner of Social Security is illustrative of
how the Utah Supreme Court may decide the case
[22].101

In the 2002 case of Woodward, Lauren and
Warren, a married couple, decided to deposit
sperm at a sperm bank after receiving news that
Warren would have to undergo radiation treat-
ment due to cancer. Unfortunately, Warren lost
his battle to cancer and 2 years after his death
Lauren gave birth to his two kids through artifi-
cial insemination. Lauren subsequently filed for
social security but was denied. Under federal
law a child of a deceased father is eligible for
Social Security survivor’s benefits only if the
child would inherit from the father under state
law. Under state law the children were not eligible
to inherit from their father. The court concluded
that the fact the husband was the genetic father
of the wife’s children was insufficient in and of it
to establish the husband was the children’s legal
father for purposes of distribution of his intestate
estate. The court went on to state, however, that
limited circumstances exist which allow posthu-
mously conceived children to enjoy the same
inheritance rights of our intestacy law. These
limited circumstances occurred when the surviv-
ing parent or the child’s other legal representa-
tive confirmed a genetic relationship between the
child and the decedent and the survivor or rep-
resentative demonstrates both that the decedent
affirmatively approved of posthumous concep-
tion and to wished to provide for any resulting
child. Furthermore, even where such circum-
stances exist, time limitations may preclude com-
mencing a claim for inheritance rights on behalf
of a posthumously conceived child. Finally, any
action brought to establish such rights; notice
must be given to all interested parties.

Attempting to answer the issues faced in
Woodard, Eleven state legislatures responded by
explicitly recognizing a parent-child relationship
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that begins with posthumous conception. For
example under Cal. Prob. Code § 249.5 (2008),
“a child of the decedent conceived after the death
of the decedent shall be deemed to have been
born in the lifetime of the decedent” if (a) the
decedent consented in a signed and dated writ-
ing; (b) within four months of the decedent’s
death, notice of the possibility of posthumous
conception is served upon “a person who has the
power to control the distribution” of the dece-
dent’s property; and (c) the child “was in utero
within two years of the decedent’s death and the
child is not a clone of the decedent.” The laws of
most states, however, define the parent-child rela-
tionship more traditionally. For the relationship to
exist, a parent must be alive at the time of concep-
tion. Other state statutes recognizing this issue is
Louisiana. La. Rev. Stat. 9:391.1 (2008) which
grants posthumously conceived children inheri-
tance rights if born to the surviving spouse within
three years of the decedent’s death. Overall, the
majority of states limit parenthood to only parents
that are alive at the time of conception. Among
the states whose courts recognized social secu-
rity benefits to posthumously conceived children
include Massachusetts, New Jersey, Arizona, and
Iowa. Florida, New Hampshire, and Arkansas
however, have concluded that such children are
not entitled to social security benefits.

If there is a trend, however, it is to allow
intestacy rights to posthumously conceived chil-
dren if (1) there is written consent to posthumous
conception, and (2) a time frame to which they
are born is provided and consented to in writ-
ing. For example, UPC 2-120 provides that a
posthumously conceived child inherits from the
deceased parent if (1) during life the parent con-
sented to posthumous conception in a signed
writing or consent is otherwise proved by clear
and convincing evidence, and (2) the child is in
utero not later than 36 months or is born not
later than 45 months after the parent’s death.
Furthermore, the Restatement (third) of Property
Wills and Other Donative Transfers § 2.5, cmt.
1 (1999) takes the stance that to inherit from the
decedent, a child produced from genetic material
of the decedent by assisted reproductive technol-
ogy must born within a reasonable time after the
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decedent’s death in circumstances indicating that
the decedent would have approved of the child’s
right to inherit.

The case of Woodard should be compared with
that of In Re Martin B [5].'% In this NY case
the court was asked whether the terms “issue”
and “descendants”, used in the trust instruments
include children conceived by means of in vitro
fertilization with the cryopreserved semen of the
Grantor’s son, James, who had died several years
prior to such conception. After being diagnosed
with Hodgkin’s Lymphoma James deposited a
sample of semen at a laboratory with instruc-
tions that it be cryopreserved and that, in the
event of his death, it be held subject to the
directions of his wife, Nancy. Subsequently fol-
lowing both Grantor’s death and James’s death
Nancy gave birth to two boys. In holding that the
posthumously conceived children were issue and
descendants for all purposes of the trust, the court
distinguished this case from that of Woodard. In
the former, the administrative concern is nonex-
istent as the case concerns the administration of
trust benefits. The court looked to interpret the
trust to achieve Grantor’s intent and not James’
intent.

As this chapter has shown, the advance-
ments in ART have led to a new legal frontier.
Ambiguities in the law surrounding the legal
rights of a child born posthumously are increas-
ingly leading to lawsuits. The law will only get
murkier if state legislatures do not act. Healthcare
professionals however can help patients make
more informed decisions regarding these very
personal life choices. By becoming aware of the
law of one’s jurisdiction lawsuits like that of Ms.
Burns’ can be prevented.

Conclusion

Many of the issues that patients of ARTs are
facing are preventable through research and
discussions made by healthcare professionals
with their patients. A well informed patient
can better protect herself/himself against some
of the pitfalls that ART’s have produced. It
is important for patients and healthcare pro-
fessionals working in the area of ART to
know the law of their jurisdiction and to be
aware of what rights of the frozen pre-embryo,
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patient, and doctor/fertility clinic as to avoid
conflict in the future as to the cryopreserved
embryos disposition. The laws dealing with
ART and posthumous children are in constant
evolution. For this reason it is incumbent that
patients of ART and healthcare professionals
to do their research prior to embarking on such
procedures.

Provider Recommendations

1. As a result of IVF and the routine practice of
extracting extra embryos there are currently
an estimated 500,000 cryopreserved embryos
stored in fertility clinics in the United States
today.

2. The problem of how to deal with these excess
embryos originates from the fact the law is
unclear how they are to be legally classified,;
whether it be person, property or an interim
status.

3. Itis important for patients and healthcare pro-
fessionals working in the area of ART to know
the law of their jurisdiction and to be aware of
what rights of the frozen pre-embryo, patient,
and doctor/fertility clinic as to avoid conflict
in the future as to the cryopreserved embryos
disposition.

4. IVF and other reproductive procedures have
also caused issues in the United States Social
Security laws.

5. In terms of awarding social security benefits,
the majority of states limit parenthood to only
parents that are alive at the time of conception.
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Appendix

Table A.1
ART type
In vitro fertilization (IVF)

Intracytoplasmic sperm
injection (ICSI)
Gamete intrafallopian
transfer (GIFT)

Zygote intrafallopian transfer
(ZIFT)

Embryo biopsy

Preimplantation genetic
diagnosis

Oocyte or embryo donation

Gestational surrogacy

Types and definitions of assisted reproductive technology (ART)?

Definition

A woman’s eggs are extracted, fertilized in the laboratory, and the resulting embryos
are transferred into the woman’s uterus through the cervix.

A single sperm is injected directly into the woman’s egg. This is used with some IVF
procedures to overcome low sperm count, motility, or antisperm antibodies.

A laparoscope is used to guide the transfer of unfertilized eggs and sperm (gametes)
into the woman’s fallopian tubes through small incisions in her abdomen.

A woman'’s eggs are fertilized in the laboratory then a laparoscope is used to guide
the transfer of the fertilized eggs (zygotes) into her fallopian tubes.

When an embryo reaches the 8 cell stage, a hole is made in the zona pellucida and
one or two blastomeres containing a nucleus are gently aspirated through the opening
and examined for genetic and chromosomal abnormalities.

A procedure used in conjunction with IVF to screen for specific genetic or
chromosomal abnormalities before transferring the fertilized eggs into the woman.
One or two cells are removed 3 days after fertilization, then examined for
chromosomal and genetic abnormalities

Donor eggs and embryos can be used if a woman’s ovaries have been removed or if
she doesn’t have any healthy eggs. Donor eggs are often fertilized in the lab with
partner or donor sperm to create embryos. Donor embryos are cryopreserved
embryos that come from couples who created embryos but have completed their
families. These donor embryos are transferred to the woman’s uterus. The embryos
may also be transferred to a surrogate if a woman cannot carry a pregnancy for
medical reasons.

Surrogacy is when one woman carries a baby for another woman. This can be an
option for women for whom a pregnancy is not medically safe or who are physically
unable to carry a child due to a hysterectomy. Surrogates typically carry the
biological child of the requester; however, donor eggs or embryos can also be used.
Surrogacy laws vary from state to state.

 Assisted Reproductive Technology (ART) consists of clinical treatments and laboratory procedures that include the
handling of human oocytes, sperm, or embryos, with the intent of establishing a pregnancy. This includes, but is not
limited to, the techniques listed in this table [1]

G.P. Quinn, S.T. Vadaparampil (eds.), Reproductive Health and Cancer in Adolescents
and Young Adults, Advances in Experimental Medicine and Biology 732,
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Table A.2 Assisted reproductive technologies estimated cost

Assisted reproductive technologies and preservation

procedures
In vitro fertilization (IVF)
Intrauterine insemination (IUT)

Intracytoplasmic sperm injection (ICSI)
Gamete Intrafallopian Transfer (GIFT)
Zygote Intrafallopian Transfer (ZIFT)

Sperm cryopreservation (S) after masturbation

Embryo cryopreservation (S)
Oocyte cryopreservation (I)

Gonadal shielding during radiation therapy (S)

Ovarian suppression with gonadotropin releasing
hormone (GnRH) analogs or antagonists (I)

Cost

$8,000-18,000 including office visits and medications
$300-$700 per cycle. Monitoring and medications can be an

additional $1,500-$4,000
$2,500 per cycle.
$15,000-20,000
$15,000-20,000

$1,500 for three samples stored for 3 years

Approximately $8,000 per cycle, $350 per year storage fees

Approximately $8,000 per cycle, $350/yr storage fees

Generally included in the cost of radiation treatments

Approximately $500/mo

Costs are average estimates (without insurance) from Fertile Hope Parenthood Options and American Society of Clinical
Oncology Recommendations on Fertility Preservation in Cancer Patients [1-4]

S Standard, / investigational

Table A.3 Fertility preservation options in females

Intervention

Embryo cryopreservation (S)

Oocyte cryopreservation (I)

Ovarian cryopreservation
and transplantation (I)

Gonadal shielding during
radiation therapy (S)

Ovarian transposition
(oophoropexy) (S)

Definition

Harvesting eggs, in vitro
fertilization, and
freezing of embryos for
later implantation

Harvesting and freezing
of unfertilized eggs

Freezing of ovarian
tissue and
reimplantation after
cancer treatment

Use of shielding to
reduce the dose of
radiation delivered to
the reproductive organs

Surgical repositioning of
ovaries away from the
radiation field

Comment

The most established
technique for fertility
preservation in women

Small case series and
case reports; as of 2005,
120 deliveries reported,
approximately 2% live
births per thawed oocyte
(3—4 times lower than
standard IVF)

Case reports; as of 2005,
two live births reported

Case series

Large cohort studies and
case series suggest
approximately 50%
chance of success due to
altered ovarian blood
flow and scattered
radiation

Considerations

Requires 10-14 days of
ovarian stimulation from the
beginning of menstrual cycle
Outpatient surgical
procedure

Requires partner or donor
sperm

Requires 10-14 days of
ovarian stimulation from the
beginning of menstrual cycle
Outpatient surgical
procedure

Not suitable when risk of
ovarian involvement is high
Same day outpatient surgical
procedure

Only possible with selected
radiation fields and anatomy
Expertise is required to
ensure shielding does not
increase dose delivered to the
reproductive organs

Same day outpatient surgical
procedure

Transposition should be
performed just before
radiation therapy to prevent
return of ovaries to former
position

May need repositioning or in
vitro fertilization (IVF) to
conceive
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Table A.3 (continued)
Intervention

Trachelectomy (S)

Other conservative
gynecologic surgery (S/T)

Ovarian suppression with
gonadotropin releasing
hormone (GnRH) analogs
or antagonists (I)

S Standard, / Investigational
Leeetal. [1]

Definition

Surgical removal of the
cervix while preserving
the uterus

Minimization of normal
tissue resection

Use of hormonal
therapies to protect
ovarian tissue during
chemotherapy or
radiation therapy

Table A.4 Fertility preservation options in males

Intervention

Sperm cryopreservation (S)
after masturbation

Sperm cryopreservation (S)
after alternative methods of
sperm collection

Gonadal shielding during
radiation therapy (S)

Testicular tissue
cryopreservation Testis
xenografting Spermatogonial
isolation (I)

Testicular suppression with
gonadotropin releasing
hormone (GnRH) analogs or
antagonists (I)

S Standard, 7 Investigational
Leeetal. [1]

Definition

Freezing sperm
obtained through
masturbation

Freezing sperm
obtained through
testicular aspiration or
extraction,
electroejaculation

under sedation, or from

a post-masturbation
urine sample

Use of shielding to
reduce the dose of
radiation delivered to
the testicles

Freezing testicular

tissue or germ cells and

reimplantation after
cancer treatment or
maturation in animals

Use of hormonal
therapies to protect
testicular tissue during
chemotherapy or
radiation therapy

Comment

Large case series and
case reports

Large case series and
case reports

Small randomized
studies and case series.
Larger randomized
trials in progress

Comment

The most established
technique for fertility
preservation in men;
large cohort studies in
men with cancer

Small case series and
case reports

Case series

Has not been tested in
humans; successful
application in animal
models

Studies do not support
the effectiveness of this
approach

Considerations

Inpatient surgical procedure
Limited to early stage
cervical cancer; no evidence
of higher cancer relapse rate
in appropriate candidates
Expertise may not be widely
available

Expertise may not be widely
available

Medication given before and
during treatment with
chemotherapy

Considerations

Outpatient procedure

Testicular sperm
extraction-outpatient surgical
procedure

Only possible with selected
radiation fields and anatomy
Expertise is required to
ensure shielding does not
increase dose delivered to the
reproductive organs

Outpatient surgical
procedure
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Additional Resources

Guides for Choosing a Fertility
Provider and Service [1-3]

Fertility Resource Guide

Fertility Resource Guide is an online searchable
database that includes reproductive endocrinol-
ogists, sperm banks, financial assistance, adop-
tion agencies and legal services in the United
States, Canada, and Puerto Rico. After select-
ing search criteria, the results will list the name
of the centers and the services provided, given
the opportunity to compare center and view their
websites.

http://fertilehope.org/tool-bar/referral-guide.cfm

Choosing a Doctor or Service

This online guide assists in determining which
doctor, agency, or professional is best for the pati-
ent or client. Information is provided on choos-
ing a reproductive doctor or agency, and ques-
tions to consider with surrogacy and choosing
a Preimplemantation Genetic Diagnosis (PGD)
provider.

http://www.fertilehope.org/learn-more/cancer-
and-fertility-info/how-to-choose-a-doctor.cfm

Male and Female Services
General Fertility/IVF services

Infertility is the inability to conceive after one
year of unprotected intercourse in women under
35, or after 6 months in women over 35, or the
inability to carry a pregnancy to term. In vitro
fertilization (IVF) is the process in which unfer-
tilized eggs are collected from a female partner,
sperm is collected from a male partner, and the
two are put together in a laboratory in order to
achieve fertilization [1, 2].

Preimplanatation Genetic Diagnosis
(PGD)

PGD is a process that allows the possibility to
identify particular aspects of an embryo. A cell
is removed from an embryo and is evaluated
for some particular traits. About 500 genetically
related diseases can be tested for such as cystic
fibrosis, Huntington’s disease, and fragile X syn-
drome. Cost varies around $15,000 for a single
treatment [1, 2].

Male Services

Sperm Retrieval Services & Testicular
Tissue Freezing

Testicular sperm extraction can be accomplished

with several different techniques. The most effec-
tive approach uses an operating microscope to
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identify areas of the testicle with sperm produc-
tion [2]. Extraction or retrieval of testicular tissue
can be done to freeze testicular tissue prior to
cancer treatment.

Sperm Banking

A chance for men who store their sperm and
undergo cancer treatment to father a biolog-
ical child has enhanced significantly. Quality
of semen is usually best before any treatment
has started. Patients should consider banking at
least two specimen spaced 48-72 h apart [2].
Specimens are stored in liquid nitrogen tanks in
sperm banking facilities.

Female Services
Egg Cryopreservation

Egg cryopreservation is the process by which
human eggs are rapidly cooled in order to pre-
serve them [1]. This technology is appropriate for
women at risk of losing ovarian function or pre-
mature ovarian failure, including cancer patients
who have to undergo radiation or chemotherapy.

In Vitro Maturation (IVM)

IVM can be offered to post puberty patients,
preferably before the onset of cancer treatment,
to reduce the risk of genetic damage to the
oocytes [1]. Eggs are retrieved using a transvagi-
nal ultrasound probe and then matured in a labo-
ratory. The mature oocytes are either fertilized by
patient’s partner and then the resulting embryos
are frozen or the mature oocytes can be frozen
without fertilization. Cost vary from $2,400 to
$5,000.

Ovarian Tissue Cryopreservation

Ovarian failure is correlated to chemotherapy
and radiation. This option is when one ovary

Additional Resources

or a portion is removed surgically. The ovar-
ian tissue containing immature primordial folli-
cles is then frozen. The ovarian tissue can be
thawed and undergo further development before
fertilization, once the patient is cured of her
disease [1].

Third Party Reproduction
Adoption

Different types of adoption [1, 2]:

* Private Placement — birth parent(s) place the
child directly with the adoptive parent(s) with-
out an agency as an intermediary. Cost varies
from $10,000 to $15,000.

* Private Agency — an agency that has been
authorized by the state to act as an inter-
mediary between adoptive parents and birth
parents. Cost varies from $15,000 to $30,000.

* Public Agency — state provides adoption ser-
vices for children who are in its custody. There
is little or no cost.

e International — through agencies with pro-
grams in foreign countries. Adoption require-
ments of the country of the child’s origin and
requirements of United States citizenship and
Immigration Services must be satisfied. Cost
varies from $7,000 to $30,000, not including
travel expenses.

Egg and Embryo Donation

When a woman cannot produce eggs or has poor
quality eggs, she can receive eggs from another
woman. A woman can still experience pregnancy
and if she has a male partner can have a genetic
link to the child. Donor egg cycles use the same
technology as IVF. Cost varies from $25,000 to
$30, 000 [1].

Sperm Donation

Sperm donation is the use of donor sperm to
become pregnant. The sperm is placed into the
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woman’s uterus via a tiny tube during ovulation.
Cost varies from $1,500 to $3,000 on average of
3-6 cycles [2].

Surrogacy

A traditional surrogacy arrangement is an option
for a cancer patient who may not be able to carry
a child because of a hysterectomy due to can-
cer, damage to her uterus because of radiation, or
concerns about her health as result of cancer /or
cancer treatment [1].

Financial Assistance Services

Although diagnostic tests for infertility are often
covered by insurance, the cost of treatment usu-
ally is not. In the United States, about 15-20%
of all high technology treatments are covered
by insurance [3]. Without insurance coverage
patients have to pay for treatments which can
range from several thousands of dollars. Having
a consult with a financial advisor at the infertil-
ity practice and discuss questions about insurance
and service costs would be the first step to decid-
ing about fertility treatment.

Non Profit Organizations

For more information on the aforementioned ser-
vices refer to the following:

American Fertility Association (AFA)

* Free membership

e Online community where you receive
access to AFA educational material via the
web based program ‘“No Barriers”

e Find expert advice from world renowned
physicians during AFA-moderated online
sessions

www.afa.org

American Society of Reproductive Medicine
(ASRM)

¢ Provide information on infertility, meno-

pause, contraception, reproductive surgery,
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endometriosis, and other reproductive dis-
orders.
e Online patient features include:
o Find a doctor
o Patient booklet
o Patient fact sheet
o FAQs
o Topic index
o Links to professional organizations
WWW.asrm.org

Cryogenic Laboratories, Inc.
Sperm Banking by Mail Program
e First US sperm bank
* Donor sperm, sperm banking, and sperm
and embryo storage services
e Accredited by American Association of
Tissue Banks
www.cryolab.com

Priority Male:

Extend Fertility, Inc.
e Provide women with information on medi-
cal solutions and reproductive health
e Connects women with Extended Fertility
partner center with success in frozen eggs
e Team comprised of doctors, scientist, and
business leaders that solely specialize in
egg freezing
www.extendfertility.com

Fertile Hope
e A LIVESTRONG initiative, as a fertile

resource for cancer patients, dedicated to
providing reproductive information, sup-
port and hope to cancer patients and sur-
vivors whose medical treatments present
the risk of infertility.

www.fertilehope.org

The ARC Fertility Program
* Nation’s largest network of reproductive
endocrinologists and premier fertility pro-
grams
¢ Unique treatment packages and financing
programs to help overcome insurance cov-
erage
www.arcfertility.com


www.afa.org
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www.fertilehope.org
www.arcfertility.com
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Additional Resources

The InterNational Council on Infertility Infor-
mation Dissemination (INCIID)

Helps individuals and couples explore their
family-building options

Provides current information and immedi-
ate support regarding the diagnosis, treat-
ment, and prevention of infertility and preg-
nancy loss, and offers guidance to those
considering adoption or childfree lifestyles
“From INCIID The Heart” is a program
designed to provide free IVF to those with
out insurance who have both financial and
medical need for the procedure

www.inciid.org

Resolve: The National Infertility Association

Benefits of membership include:
Medical call-in hours
Member to member contact system

Local Resolve support

Physician referrals

Annual Subscription to Family Building
Savings on Publications

Advocacy

www.resolve.org
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