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Fertility preservation has become an important aspect of cancer treatment and
counseling for patients of reproductive age. More successful therapies have led to an
increased awareness of quality of life issues for cancer survivors. The ability to have
children after over-coming a diagnosis of cancer is a significant quality of life goal for
many patients.
For men, the ability to produce competent sperm is critical in maintaining their
reproductive potential. Cancer itself may be correlated with low sperm counts and
compromised sperm quality. Impaired spermatogenesis is commonly observed in
patients diagnosed with testicular germ cell tumors (TGCT) and lymphomas 1-3. TGCT
is related to testicular dysgenesis syndrome which also results in deficient sperm
production and higher incidence of cryptorchidism 4. Gonadal deficiency associated with
lymphoma is thought to be a result of a systemic effect of the disease 5.
Treatment of cancer may add further insult to gonadal function resulting in compromised
sperm production, quality, motility and DNA damage caused by chemo- and/or radiationtherapy. However, this negative affect may be reversible in part or fully depending on
the requirement for surgery involving the gonads; the drug type and dose; radiation
location and dosage; and the patients’ pubertal status at the time of treatment. Adult
male germinal cells are believed to be more susceptible to damage than pre-pubertal
testicular cells suggesting that maturation of the testis at the time of cytotoxic insult may
influence the degree of damage. Alkylating agents (ie: mustine, vincristine,
procarbazine, cyclofosfamide) cause permanent azoospermia in approximately 90% of
patients. More recent treatment regimens using a combination of non-alkylating drugs
(ie: adriamycin, bleomycin, vinblastine, decarbazine - ABVD) has been shown to be less
detrimental to gonadal function and 90% of patients had a recovery in spermatogenesis
6. In addition to compromised steroidogenesis and sperm production there is concern
surrounding the cytotoxic effect on the sperm after treatment. Even with recovery of
spermatogenesis the question of sperm quality comes to the forefront when discussing
the ability for male cancer survivors to have their own offspring.
Assessment of sperm DNA integrity has been proposed as a method to determine the
impact of cancer and cancer therapy on sperm function. The DNA fragmentation index
(DFI) can be determined by using the sperm chromatin structure assay (SCSA) which
measures the percentage of damaged sperm 7. The higher the DFI the less likely the
sperm will be able to fertilize an oocyte and result in a successful pregnancy. In a recent
study Smit et al., (2010) used DFI to investigate the sperm DNA integrity in cancer
patients before and after cytotoxic treatment 8. They found that the cancer did not
negatively affect the sperm DNA integrity in TGCT and Hodgkins Lymphoma (HL)
patients. Non Hodgkins Lymphoma (NHL) showed an increased DFI at time of
diagnosis compared to their healthy counterparts 8. Furthermore, the DFI decreased
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significantly after cancer treatment in general. This finding suggests that sperm with
abnormal chromatin may be more vulnerable to the cancer treatment, leaving a greater
proportion of normal spermatogonia from which spermatogenesis resumes after a
recovery period 9. Moreover, radiation therapy resulted in more DNA damage than
chemotherapy treatment alone.
Sperm banking is a well-established and recommended fertility preservation option for
men diagnosed with cancer. Successful treatment of infertility due to low sperm counts,
low motility and/or quality has been greatly enhanced by the use of intracytoplasmic
sperm injection (ICSI) which is a manipulation technique that incorporates the selection
of a single sperm under a high-powered microscope and injection directly into the female
egg to optimize fertilization. Freezing sperm prior to cancer treatment provides hope for
the future and an opportunity for men to have their own biological children even if their
sperm function and quality is compromised by cancer treatment. Aside from hereditary
genetic syndromes, there is no evidence that cancer or treatment for cancer increases
the risk of congenital anomalies in the offspring of cancer survivors.
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