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Introduction

Figure 1: This figure shows the issues associated with avoiding siring or becoming pregnant during cancer treatment for men and women 
and the additional special concerns associated with a cancer diagnosis during pregnancy in women.  For men, the primary issue is 
associated with the recommendations for siring a pregnancy after completion of gonadotoxic therapy.  Generally speaking, males are told 
to wait for one year to ensure that germ cell development is largely free of mutation risk.  If males are likely to be sterilized by treatment, 
they generally offered sperm banking.  The sperm can then be used in assisted reproductive protocols.  For females, fertility management 
is part of the discussion associated with cancer therapy in many cancer centers.  Unfortunately, it is difficult to know the fertility status of the 
patient at the time of diagnosis and the specific amount of fertility loss a patient might experience. That said, there are general guidelines 
regarding the likelihood of fertility loss and options are available to patients prior to the first cancer treatment.  Young cancer patients should 
be counseled regarding contraceptive (barrier or hormonal) use during and immediately after treatment to avoid unintended pregnancies. A 
cancer diagnosis during pregnancy is an increasingly more prevalent diagnosis due to the aging of the maternal population. Interventions 
include termination with aggressive treatment follow-on cancer treatment or delaying cancer treatment to the second or third trimesters if a 
strategy can be developed that is not associated with embryo toxicity.  Women may also opt to wait until delivery to begin treatment.  Cancer 
treatment damage is not limited to the gonads but may involve the uterus, cervix as well as nipple.  Thus, cancer survivors should be advised 
about these potential organ level concerns which impact implantation, the duration of gestation, delivery and lactation.  Finally, more data is 
needed on the health of offspring after treatment for cancer during pregnancy.
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Abstract

Improvement in multimodality treatment has enabled many cancer patients to survive a malignancy. However, these same treatments of 
cancer can result in gonadal dysfunction and infertility. Especially for patients younger than 39 years of age, there is strong interest in life after 
cancer treatment including having a partner and siring or having children. This review focuses primarily on the very special case of young 
female patients who are diagnosed with cancer prior to and during pregnancy. Here we will update obstetricians and gynecologists on the 
issues that should be considered including what fertility preservation options are available and the existing data on pediatric outcomes after a 
maternal cancer treatment. More data is necessary to fill in the data and option gaps for patients who face a cancer diagnosis during pregnancy 
to enable the healthiest outcome possible for the pregnant patient and unborn offspring.
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Multimodality cancer treatments can affect CAYA patients 
‘pituitary function, gonads or uterus and cervix and reduce 
their fertility transiently or permanently [1-3]. The loss of 
fertility tends to be almost as painful as the confrontation with 
malignancy itself for young patients who aspire to become 
pregnant in the future [4,5]. Options for fertility preservation 
have been improving both experimentally and clinically and 
at many institutions oncologist are required to provide the 
accurate information about the fertility threat of the treatment 
plan, explain the effective options, and refer to reproductive 
specialists as warranted [6]. This article focuses primarily on the 
young female prior to and during pregnancy, and aims to provide 
obstetricians and gynecologists with a summary of how cancer 
treatment can threaten fertility and adversely affect pregnancy 
outcomes, what fertility preservation options are available, 
and the pediatric outcome after cancer treatment (Figure 1). In 
addition, contraceptive recommendations for men and women 
will be discussed as a method to reduce unintended pregnancies 
during cancer treatment (Figure 1). 

Becoming Pregnant After a Cancer Diagnosis 
 It is important to evaluate the effect of multimodality therapy 

such as chemotherapy, radiation therapy, and surgery on the 
ability of an individual to become pregnant [1]. Physicians need  
to be aware that patients are increasingly interested in fertility 
management and should be ready to provide options, even in 
the face of a dynamic pregnancy [1,7]. Factors that influence 
the reproductive potential of an individual include the age of 
the patient, type and stage of cancer, drug class and cumulative 
dose, radiation field, number of treatments, extent of surgical 
therapy, sex and fertility status before treatment [8,9]. Radiation 
to the brain can affect the hypothalamic-pituitary-gonadal axis 
[10,11] and chemotherapy and/or radiotherapy can diminish 
the ovarian reserve. It is difficult to predict if the amenorrhea 
is transient or permanent and even if menstruation returns, 
it does not imply the fertile. A low serum level of AMH can be 
utilized to predict diminished ovarian reserve [12]. There are 
no studies that suggest chemotherapy treatment increases risk 
for preterm birth or low birth weight [13,14]. Radiation doses of 
14-30Gy may impair uterine function and that causes increase 
of miscarriage, low birth weight, and fetal death [1,15]. There 
are no reports that the risk of recurrence of any type of cancer is 
increased by pregnancy. 

For fertility preservation in women patients with cancer, 
embryo/oocyte cryopreservation is the most mature technology 
available. Ovarian tissue cryopreservation is appropriate for 
women who do not have sufficient time prior to the start of 
cancer therapy or who are pre-pubertal. At least 86 pregnancies 
are reported after tissue cryopreservation [16]. Nevertheless, 
malignant cells may reenter while ovarian tissue is transplanted 
and the possibility of recurrence may be increased. This method 
is experimental and should only be offered in a research setting. 
Other methods to preserve fertility include oophoropexy, which is 
a surgery to move one or both ovaries to another spot in the body 

outside the treatment field before radiation therapy to the pelvic 
region. For male patients with cancer, sperm cryopreservation 
is the most common method and sperm tissue cryopreservation 
is experimental. In both sexes, gonadal shielding from radiation 
therapy can help preserve fertility. Much more information on 
the options available to cancer patients is provided elsewhere 
[17].

Tamoxifen is the main adjuvant endocrine therapy for 
premenopausal patients with estrogen-receptor positive breast 
cancer. Although it is suggested to administer for 5-10 years 
[18], oncologists and reproductive endocrinologists sometimes 
provide a “tamoxifen holiday”, being the period with taking off 
tamoxifen to avoid the side-effect for their fetus, for the patients 
who want to have a child before completion of tamoxifen therapy. 
This is a major emerging issue; indeed, in a recent Study, the 
second most often cited reason for non-initiation or stopping 
tamoxifen treatment is due to the patients interest in fertility [19]. 
Having an oncofertility program not only increases awareness of 
the fertility concerns in the cancer setting, but may also provide 
assurances to patients that their fertility is preserved for their 
later use, encouraging them to start and continue the life saving 
tamoxifen treatment [20]. Previous studies have reported that 
the mortality rate of completion 5 years of tamoxifen was lower 
than 1-2years of tamoxifen [21,22]. Since there is no reports to 
indicate the recurrence rate after the patients take tamoxifen 
holiday, more research is required to assess the effect.

Cancer Diagnosis During Pregnancy
Cancer is the second most common cause of death in women 

during their reproductive years [23] and the incidence of 
malignancy and pregnancy has increased from 1:2000 in 1964 
to 1:1000 deliveries in 2000. The rate of increase is attributed 
to a delay in child- bearing to the third and fourth decades of life 
[24]. The most common cancers diagnosed in pregnant women 
include breast cancer, cervical cancer, Hodgkin’s lymphoma, and 
melanoma. Administration of chemotherapy should be avoided 
during the first trimester, being the period of organogenesis 
because the risk for spontaneous abortion, fetal malformations, 
and fetal death are greatest [13,25,26]. A review of 82 articles 
reported 24 infants (17%) born with malformations of 139 cases 
of first-trimester exposure to chemotherapy with single agent. 
However, this result involved the concomitant use of radiation. 
The incidence for single agent declines to 6% [1,25,27]. While, 
the administration of chemotherapy after the first trimester 
does not result in an increased rate of malformation [25,27,28]. 
During the second and third trimesters, the placenta plays a 
role as barrier and may protect the fetus from cytotoxic agent 
in maternal blood [27-29]. This information may prevent 
termination of pregnancy permitting treatment of disease during 
a pregnancy [29]. 

With respect to the cancer itself, a study of 75 pregnant 
women with breast cancer reported chemotherapy during 
pregnancy does not worsen the prognosis when compared to 
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breast cancer in non-pregnant women [30]. Furthermore the 
safety of chemotherapy after the second trimester is not higher 
than non-pregnant women with cancer [31]. The effect of surgery 
may be either diagnostic or therapeutic in the management of 
malignancy during pregnancy. In general, abdominal surgery 
is often deferred to the second trimester because the risk of 
miscarriage is decreased and the size of the uterus still allows 
a certain degree of access [24,31,32]. Many guidelines and 
studies advocate avoidance of radiotherapy during pregnancy 
because it can induce microcephaly, mental retardation, and 
fetal death [24,31,33]. Cancer treatment during pregnancy 
should be planned with consideration of cancer stage, affect 
on fetus, and gestational age. Consultation with neonatologists 
and proper counseling are recommended to better understand 
the course of pregnancy, feto-neonatal outcomes, and possible 
complications [31]. A major concern for cancer survivors 
wanting to get pregnant is the risk of birth defects and the risk of 
passing their cancer onto their offspring. The affect of childhood 
cancer treatment on their offspring has been reported and it 
is suggested that although cancer therapy does not increase 
congenital anomalies [34-36], it increases preterm birth and low 
birth weight [37,38]. 

Contraceptive Use to Avoid Pregnancy 
Many women during or following cancer treatment 

believe they are infertile. Due to this imprecise recognition, 
many cancer patients do not use any contraception and if an 
unintended pregnancy occurs, approximately half of them elect 
for termination during cancer treatment [24,39]. For this reason, 
women should be counseled that irregular menses or amenorrhea 
does not always mean that they are infertile [40]. On the other 
hand, many cancer survivors question the optimal time-point 
to attempt conception. The general recommendation is waiting 
two to five years after completion of chemotherapy because that 
is the time frame when most relapses occur. Some oncologists 
recommend six months after completion of chemotherapy 
because it takes about six months for a new cohort of follicles 
to be recruited for growth and maturation and this timeframe 
can eliminate any eggs damaged by chemotherapy or radiation. 
However, these recommendations are largely anecdotal and there 
is no solid evidence to suggest that postponing conception will 
alter the outcome of cancer or pregnancy [1,26]. Contraception 
selection for cancer patients depends on the following factors: 
type of malignancy, disease status (active vs. remission), and 
other medical comorbidities. Combined hormone contraception 
should be avoided for hormone dependent malignancy, such as 
breast cancer, because it can effect prognosis or increase the 
possibility of recurrence. For patients who are contraindicated 
from utilizing estrogen therapy, other options include: 
intrauterine device, barrier, or behavioral methods [24,40].

Conclusion
This article has reviewed general issues regarding cancer and 

pregnancy. Importantly, there are many gaps in our knowledge 

and we recommend that databases of obstetrical outcomes of 
cancer survivors and surviving offspring be developed. Such 
a database would enhance the field-wide knowledge of the 
effects of cancer therapy and the risks on future offspring. Taken 
together, these understandings will improve the patients` long-
term QOL and address one of the most difficult problems facing 
an emerging group of cancer patients.
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