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Introduction

Therapeutic advances during the past decades have
improved the long-term survival of patients with malig-
nant diseases. The overall 5-year survival rate for cancer
in young individuals has risen to 60%; the rates being
much higher for Hodgkin’s disease (82%) and testicular
cancer (95%), two of the most common tumors in men in
the reproductive age [1-7]. With increasing numbers of
cancer survivors, quality of life issues are receiving more
attention. Fertility is one of the major concerns of men
and women surviving cancer. Cancer treatment, whether
by surgery, radiotherapy or chemotherapy, can have
severe and adverse long-term iatrogenic effects on male
and female fertility. Chemotherapy and radiation therapy
compromises fertility through their cytotoxic effects on
gametogenesis. The degree of gonadotoxic effect is gov-
erned by the regimen used (i.e., type, dose, regimen) and
duration of the treatment [8]. Further, men with newly
diagnosed cancer often have poor semen quality that is
associated with limited success in achieving pregnancy
after semen banking and subsequent intrauterine insemi-
nation. In addition, the process of cryopreservation
results in further reduction in semen quality. Fertility may
return after cancer treatment in some but not in all indi-
viduals, and who will be affected cannot be predicted.
For some patients, a method to preserve fertility potential
is feasible. Therefore, patients need to be counseled on
fertility-sparing opportunities before commencing poten-
tially sterilizing cancer regimens.

The present clinical means for preserving the potential
reproductive capacity of men at risk is cryopreservation
of sperm before the treatment begins, followed by artifi-
cial insemination or assisted reproductive techniques
(ART) when pregnancy is desired. Because most reports
that have been published focus on fertility outcomes with
assisted reproduction using cancer patients’ cryopre-
served sperm [8-11], there is inadequate information to
guide patient counseling to encourage sperm banking
particularly for those with advanced cancer and poor
semen quality that may not be suitable for cryopreserva-
tion. Preserving the fertility of younger, prepubertal
patients raises special concerns about the welfare of off-
spring resulting from an expected reduced life span of the
parent [12]. Further, ethical issues regarding the disposal
of the frozen semen and the use of sperm posthumously
raise ethical and emotional issues that have not been suf-
ficiently addressed [13, 14]. The aim of this study was to
investigate factors that influenced sperm banking at our
center. We also sought to elucidate factors associated
with disposal of banked sperm by young individuals
diagnosed with cancer. Our study sought to provide
insights into the rationale for sperm storage from the per-
spective of patients that may guide the reproductive care
of young men with cancer. 

Methods

Participants in this study were 70 males diagnosed with
malignant diseases and referred for sperm banking at the
Andrology Clinic of the Department of Obstetrics, Gynecology
and Reproductive Sciences at the Royal University Hospital,
Saskatoon, during a 13-year period (1991 to 2004), before
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undergoing surgery, chemotherapy or radiotherapy for their
cancer. A detailed database of clinical and sperm variables has
been maintained in our unit since 1990. At referral, semen
analysis was done to assess pretreatment alterations in sperm
numbers, motility and post-thaw motility recovery that influ-
enced the likelihood of successful cryopreservation. The
patients signed written consent for sperm banking including
indicating their preferences for sperm disposal in the event of
death. Patients were followed by the cancer centers to monitor
their cancer status, were advised to be in contact with the
Andrology Clinic and were sent annual notification concerning
continuation or disposition of their cryopreserved sperm. 

Following approval from the University of Saskatchewan
Human Research Ethics Committee, a consent form explaining
the purpose of the study and a questionnaire were mailed to the
participants. This was followed by attempts at contacting the
patients by telephone. The medical records of all the patients
who banked sperm were reviewed. Demographic and clinical
data reviewed included age, marital status, cancer diagnosis,
modality of cancer treatment, reasons for sperm banking, semen
quality, number of banked sperm samples, date of sperm
banking, reasons for and date of sperm disposal, and use of
frozen sperm. In addition, the outcomes of cancer therapy,
current fertility and fatherhood status, and overall satisfaction
with sperm banking were evaluated.  

Quantitative indices

A University of Saskatchewan Fertility after Cancer
(USASK-FAC) questionnaire was designed by the authors to
evaluate the role of sperm banking in fertility preservation for
patients diagnosed with cancer. There were 12 questions in the
questionnaire, categorized into three groups: pre-cancer, post-
cancer and future, as illustrated in Table 1. The first four ques-
tions were related to the time period before sperm banking and
cancer treatment, while questions 5 through 9 were designed for
the post-treatment follow-up period. The last three questions
(10 through 12) were used to identify patient intentions regard-
ing use or disposal of their banked sperm samples. Each ques-
tion was evaluated by one or two numerical numbers that rep-
resented different choices associated with that question.

Statistical analysis 

All data were stored in an information database and were
analyzed using commercial software (SPSS, Chicago, IL).
Descriptive statistics were used to characterize the baseline
information and to elucidate the information described in the
introduction section. Histograms or pie charts were used to
show the utilization frequency or the outcomes of sperm
banking in clinical practice. The correlation between important
factors in sperm banking was assessed using cross-table analy-
sis and chi-square measures. Discriminate analysis was used to
investigate the effects of multiple factors, four in this study, on
conception or birth after cancer treatment. 

Results

Fifty-five of the 70 (78.5%) patients who were referred
by their cancer specialists to our Andrology Clinic com-
pleted sperm banking. The patients varied in age from 15
to 46 years, with a mean age of 34 years and standard
deviation of 4.7 years. Fifteen patients were excluded

from the survey. These included five patients who had
already had surgery and chemotherapy and were
excluded because their semen samples were inadequate
for cryopreservation. Four patients who were too ill to
produce samples for initial semen analysis were
excluded. Another four patients who were offered the
service declined sperm banking for personal reasons.
Two pre-pubertal boys were excluded for lack of sperm
samples. The clinical records of the 55 patients were
reviewed and the USASK-FAC questionnaire was sent to
each of the patients by registered mail with stamped
return envelopes. A response rate of 54.5% (30 of 55 par-
ticipants) was achieved through this postal survey. An
additional 15 responses were obtained through follow-up
telephone inquiry, for an overall response rate of 81.8%
(45 of 55 participants). Ten patients could not be directly
reached and four of the patients (7.3%) were known to be
diseased. Six patients (11%) that could not be reached
were deemed to have been lost to follow-up and were
considered to have abandoned their cryopreserved sperm.
Considering the time span that was reviewed in this
study, it is possible that some of the patients that could
not be reached were also no longer alive. 

On the basis of the patients’ information in the ques-
tionnaire and their clinical records, we organized our
findings into the following two groups, which represent
different time lines in the process of cancer treatments. 

Table 1. — University of Saskatchewan fertility after cancer
questionnaire.

Questions Score range

1. Marital status before cancer diagnosis 1 through 4
2. Number of children before cancer diagnosis 1 through 10

or Binary
3. Plan for future parenthood the time 

of sperm banking 1 through 3
4. Reasons for sperm banking 1 through 5
5. Marital status after cancer treatment 1 through 4
6. Attempted conception after cancer treatment Binary
7. Spontaneous conception after cancer treatment 1 through 6
8. Conception using assisted reproduction 

after cancer treatment 1 through 6
9. Reasons for disposal of banked sperm 1 through 13

10. Future intention of using samples 1 through 3
11. Future direction of banked sperm in case of death 1 through 4
12. Overall experience with sperm banking 1 through 10

Table 2. — Chi-Square tests for the role of “children before
cancer” in achieving pregnancy after cancer treatment.

Value df Asymp. Sig. Exact Sig. Exact Sig.
(2-sided) (2-sided) (1-sided)

Pearson chi-square 3.853b 1 .050
Continuity correctiona 2.379 1 .123
Likelihood ratio 3.660 1 .056
Fisher’s exact test .090 .064
Linear-by-linear association 3.754 1 .053
N of valid cases 39
aComputed only for a 2x2 table
b1 cells (25.0%) have expected count less than 5. The minimum expected count is 2.67.
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Rationale for sperm banking before cancer treatment

In the USASK-FAC questionnaire, there were two
questions (3 and 4 in Table 1) related to patients’
reasons for seeking sperm banking. Figure 1 demon-
strates that more than 80% of patients intended to have
children in future after cancer treatment, and only 2.6%
of patients did not plan to. The remaining 18% of
patients were unsure about future parenthood. One pos-
sible reason is that some of these patients were still very
young and uncertain of future desires regarding parent-
hood. The pie chart in Figure 2 reveals different reasons
that patients had for choosing sperm banking. A large
proportion of patients (82%) sought sperm banking
because of their interest in future parenthood after
cancer therapy. Of these, 64% have not fathered a child
at the time of cancer diagnosis and another 18% of
patients who had children wanted more after cancer
treatment.

Use and disposal of banked semen following cancer
treatment

The utilization of banked sperms presents an interest-
ing finding. Of the 55 patients who banked their sperm,
only four (7.3%) who were not parents before cancer
treatment used their cryopreserved sperm for assisted
reproduction (3 for artificial insemination and 1 for in
vitro fertilization). Two of these were successful. Approx-
imately 93% of patients did not make use of their cryop-
reserved sperm. Fourteen patients (25.5%) achieved
spontaneous conception after cancer therapy without
using their banked sperm samples. The time interval from
treatment to conception varied from one to eight years.
Only ten patients (18.2%) used follow-up semen analysis
to ascertain their fertility potential following cancer
therapy. Of these patients, three had azoospermia, two
had oligozoospermia, and five had normal semen param-
eters. Eighteen (32.7%) of the patients requested disposal

Figure 1. — Intentions of patients about future plans for parenthood before sperm banking.
Figure 2. — Distribution of patients’ reasons for sperm banking. 
Figure 3. — The role of “children before cancer” in achieving pregnancy after cancer treatment. 
Figure 4.  Histogram of patients’ overall experience with sperm banking (1 – low level of satisfaction through 10 – extremely sat-
isfied). 

Fig. 1

Fig. 3

Fig. 2

Fig. 4

05 1300-31 - The role of sperm:1648_29 Incidence of multiple  25/07/12  08:24  Pagina 285



O.A. Olatunbosun, L. Zhu 286

of their sperm samples because they remained fertile,
spontaneously fathered a child or completed their family. 

We attempted to elucidate the factors that influenced the
possibility of pregnancy or birth after cancer treatment.
Figure 3 shows that having “children before cancer” treat-
ment was a strong indicator for achieving pregnancy after
cancer treatment. It could be inferred that if a patient had
children before cancer treatment, he would likely be more
successful in achieving a pregnancy with his partner after
cancer treatment. On the contrary, only one in four patients
achieved a pregnancy if they had no children before cancer
treatment. A crosstabs analysis in Table 2 shows that p
value of the Pearson chi-square (asymptotic significance)
is just around the threshold of statistical significance (i.e.,
p = 0.05). This suggests that having “children before
cancer” treatment has a strong correlation with achieving
pregnancy after cancer treatment. 

Figure 4 presents the overall satisfaction with the
sperm banking service, in which we use a ten-point
grading system to assess the level of satisfaction. Grade
1 refers to very low level of satisfaction while grade 10
means a high level of satisfaction. Average satisfaction of
patients who chose the banked sperm service was 7.5
with a standard deviation of 2.2. Overall, 65% of patients
were satisfied with current sperm banking services. 

Discussion

We found a high rate of request for disposal of cryop-
reserved sperm following cancer therapy because most
patients remained fertile. Rates of sperm disposal were
highest among patients who were either married or were
parents at the time of sperm banking. The rate of aban-
donment of banked sperm was highest among those who
were single. 

Long-term sperm banking began in our Andrology
Clinic in 1990. This study reported our experience with
55 patients who banked their sperm samples up to 2004.
The results of this study demonstrate that the majority of
patients accepted sperm banking as important to preserv-
ing their fertility before cancer therapy. The key motive
that seems to guide the decision for semen cryopreserva-
tion is ensuring the opportunity for biological parenthood
and not risking the prospect of sterility. One important
finding in this study is the contradiction between high
motivation for sperm banking, the low rate of utilization
for subsequent reproduction and high rate of request for
disposal of the cryopreserved semen. While on the one
hand a majority of patients had a strong interest in sperm
banking, on the other hand, the same group of patients
rarely utilized their banked sperm for subsequent repro-
duction. This fact raises a question about the practical
utility of sperm banking in the overall management of
patients with malignant diseases. 

Considerable difficulty was encountered in the follow-
up of patients banking semen before cancer therapy. Con-
sistent with earlier studies, a substantial number (11%) of
our patients who consented to semen cryopreservation
and indicated interest in future reproduction failed to

maintain contact with the Andrology Clinic and could not
be contacted to make their wishes known regarding con-
tinued storage or disposition. This raised the question of
whether to consider that the banked semen has been
abandoned and poses an ethical dilemma regarding their
disposition or continued storage. Because of legal uncer-
tainty and a lack of clear guidance on this issue, our prac-
tice is to continue indefinite storage. The Ethics Commit-
tee of the American Society for Reproductive Medicine is
of the opinion that gametes or embryos deemed aban-
doned should not be donated to other couples or used for
research without prior consent [15].  

Our results suggest that several factors may have influ-
enced the utilization of cryopreserved sperm after the
cancer treatment. These include marital status prior
cancer therapy, paternity before cancer diagnosis and
treatment, fertility status following cancer therapy and
general health and cancer survivor status. 

More patients achieved pregnancy or birth though
spontaneous conception as compared to the use of banked
semen. The ratio between these two groups is about one
in ten, that is, for every patient who achieved the preg-
nancy or birth by utilizing the banked sperms, there are
ten patients who succeeded in pregnancy or birth through
the spontaneous conception after the cancer treatments.

Our findings would suggest that patients who are
married or have fathered a child prior to cancer therapy
have a higher likelihood of achieving fatherhood after
cancer treatment, regardless of whether or not sperm
banking service is used. On the contrary, patients who
have not fathered a child prior to cancer therapy had a
reduced likelihood of achieving a conception with their
partner after cancer treatment. Therefore, it is important
to consider sperm banking for to this group of patients
prior to cancer treatment. 

Our study has certain limitations including the short
follow-up period. Further, the views and reproductive
outcomes of the substantial numbers of patients that we
were unable to reach might differ from those of the
respondents and influence the overall findings. In addi-
tion, the questionnaires addressed reproductive issues
that some might consider too personal to elicit elaborate
responses. These limitations notwithstanding, the results
from this study are striking, particularly in their demon-
stration of the substantial proportion of patients who
requested disposal of their banked sperm following
cancer treatment, the substantial number of patients who
remained fertile and achieved spontaneous conception,
and the high frequency of abandonment of banked sperm.
These results emphasize the need for adequate counsel-
ing before sperm banking and provision of clear direc-
tives regarding sperm disposition after cancer treatment.
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