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cryopreservation of sperm
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The effect of cancer on semen quality after
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Summary. The results of cryopreservation of

sperm {rom cancer patients were retrospectively re-
viewed 1n an eflort to better understand the rela-

tionship between semen quality and the presence of

different kinds of cancer. The semen analysis results
for 146 patients referred to our infertility center for
sperm banking over a 2-year period were examined.
These patients were divided into three groups ac-
cording to their diagnosis: group I, prevasectomy
controls;, group II, patients with lymphoma and
tlodgkin’s disease; and group I11, patients with tes-
ticular cancer, e.g., seminoma, embryonatl cell car-
cinoma, or teratocarcinoma. The seminal parame-
ters assessed included sperm count and prefreeze
and postthaw motility and velocity. For these pa-
rameters, significant decrease from control values
(P< 0.05 to P< 0.01) was seen in groups I and
[11. The specimens from group I patients retained
good motility and velocity after thawing. Qur re-
sults indicate that semen quality is adversely affect-
ed by the presence of cancer in the body.

Introduction

‘The most common neoplasms in cancer patients be-
tween 20 and 35 years of age who desire cryopres-
ervation of their semen to maintain [ertility are tes-
ticular cancer, Hodgkin's disease, lymphoma, and
leukemia. Testicular cancer was the third leading
cause of death from cancer among men between the

ages of 15 and 34 years in 1977, but by 1981 this

disease was no longer among the top five causes of

cancer death in this age group. Because of the in-
creasingly successful treatment of testicular cancer
as well as Hodgkin's disease, lymphomas, and leu-
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kemia, there 1s now an increased focus on patients
lertility. Studies over the past decade have revealed
that as many as 50%, of cancer patients show sig-
nificant oligoasthenospermia {sperm count < 20 x
10%/ml; motulity < 409%,) prior to treatment with
potentially sterilizing drugs or irradiation. Perhaps
this i1s one reason why these patients have shown a
iack of success with attempted cryopreservation and
an increased sensitivity to chemotherapy and irra-
diation (Thachil et al, 1981; Berthelsen, 1987).
However, a study by Scammell et a/, (1985) showed
a 459, cumulauve probability of impregnation by
men with cancer 6 months after cryopreservation
compared with a 71%, cumulative probability of
impregnation by healthy men after 6 months (Ber-
thelsen & Skakkeback, 1983); these results lent en-
couragement to efforts to cryopreserve the sperm of
cancer patients prior to sterility-related chemother-
apy or irradiation regimen. In this study we ex-
amined cryopreservation ol sperm from cancer pa-
tients in an effort to better understand the effect of
cancer on semen quality.

Materials and methods

Patients (n = 146) coming to our Infertility Center
for evatuation were divided into three groups ac-
cording to diagnosis. The first group of 20 patients
included those seeking cryopreservation as prevas-
ectomy insurance {group I, controls). The octher {26
participants were cancer patients and were divided
in two groups by diagnosis: lymphoma and Hodg-
kin's disease (group II, n = 66) and testicular can-
cer (group III, n = 60).

Semen analysis. Semen specimens were collected by
masturbation after 48 hours of sexual abstinence
and were kept for liquefaction at 37 °G for about 30
minutes. Spérm concentration and percentage mo-
tility were measured manually with a Makler count-
ing chamber, velocity was measured with a laser
Doppler velocimeter (Spermckinsimetres, SKM
2000, Soro, Paris, I'rance) [Serres er al., 19801,
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Cryopreservation procedure. The specimen was
considered unireezable and rejected i’ the sperm
count was below | x 10%mi or the motility rate
was < 10%, (Czyglik & David, 198(}. Semen spec-
imens that met the minimal criteria of freezability
were processed [or cryopreservation as described by
Barkay & Zuckerman (1980). Glycerol was added
toc a 0.75 ml vial of semen at a rate of one drop
every 5 minutes until a 79, concentration ol glycerol
in sermen was achieved. All vials were placed hori-
zontally in a freezer for 5 minutes at —20°C and
then transferred to the top of a storage tank con-
taining liquid hitrogen vapors at — 80 °C, The spec-
imens were stored in vapors for 6 to 24 hours and
then transferred to liquid nitrogen at — 196 °C for
long-term storage. ' *

One day after {reezing, spermatozoa from a single
vial were removed, thawed at room temperature [or
20 to 30 minutes, and examined for postthaw mo-
tility and velocity. The total number of motile
sperm showing good velocity (>30 pfsec) in each
vial was termed as ‘N'-value and was calculated as
lollows: count x ejaculate volume in each vial x
dilution factor (1.08) x postthaw motility.

Stadstical analysis, Results were analyzed stausu-
cally by paired Student’s r-test. For statistical eval-
uations, the Statview Il program (Abacus Con-

cepts, [nc., Berkeley, CA, USA) was run on a Mac- -

intosh SE-30 personal computer,

Results

Belore [reezing sperm counts were signiflicantly low-
er in semen from group 11l patients than in that
rom controls (P < 0.053; Fig. 1). However, no dif-
[erence was observed in the sperm concentration
vatues for group I and group Il patients {mean +
SD, 73.2 + 69 and mean + SD, 67.9 + 7.0, re-
spectively; Table 1). Comparison of prelreeze sperm
matility for controls (699,) and that for cancer pa-
tents 539%, and 479%, for groups I and 111, respec-
tively, showed a significant dillerence (P <0.01;
Fig. 2}. Similarly, the percentage of spermatozoa
showing good velocity belore freezing was 609, for
group 1, 509, for group 11, and 449%, for group 11
{P< 0.05; Fig. 3).

After freezing and thawing of semen, the motiity
and velocity of sperm were significantly reduced
[rom prelreeze values in all three groups. However,
this decrease was more pronounced in cancer pa-
tients than in the control group. Postthaw motility
was 379 in group I, 25%, in group 1I and 26%, in
group 111 {P< 0.01 for controls vs. each group of
cancer patients}; 39%, 319, and 30Y%, spermatozoa
in these three groups (P< 0.03 for controls vs. each
group ol cancer patients).
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Figure 1. Comparison ol total sperm count in cantrols (pre-

vasectomy patients) and cancer patients {groups Il and T11}.
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Figure 2. Comparison of prelrecze and postthaw sperm mo-
(ility in controls {prevascctomy patients) and cancer panents
(groups 1T and 1113,
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Figure 3. Percentage of controls (prevasectomy patients) and

cancer patients {groups Il and 111} sperm with prefrceze and
pastthaw sperm velocity > 30 pfsec.

Comparison of prefreeze and postthaw motlity
revealed that even in the prevasectomy panents
there was a significant reduction in the percentage
of sperm motile after thawing. The same was true
[or patients with lymphoma and testicular cancer,
However, prefreeze motility in the cancer patients
was also significantly lower than in prevasectomy
patients; thus we believe that, on average, the per-
centage of sperm found to be morile was below the



minimum of 30%, considered necessary for impreg-
nation.

The comparison of prefreeze and postthaw veloc-
ity also showed a reduction in the percentage of
sperm with a velocity of greater than 30 pfsec in all
three groups. The prefreeze velocity was lower in
the cancer groups than in the control group. How-
ever, the decrease in the postthaw percentage of
sperm with a velocity of greater than 30 pfsec was
less pronounced in the cancer groups than in the
prevasectomy group. This observation suggests that
in the cancer groups those sperm that did survive
the [reczing process were of good quality,

The N-values for the three groups differed signil-
icantly from one another. The mean N-value was
25.2 for group I, 17.5 for group Il (£ < 0.05}, and
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Figure 4, Comparison of N-values [postthaw moitte sperm in
each vial) in contrels {prevasectomy patients) and cancer pa-

tients (group IT and TI71),

Table 1. Semen characteristics of patients seeking cryopreservation of sperm. Data lrom control and cancer patients both
before and after freczing is expressed as mean + SE. Comparisen of results between control {group 1) and cancer patients
(groups T and T11) if found statistically signilicant are reported as P < §.05 or 0.0}

CGroup Volume Sperm Prelrecze Postthaw A
count
(ml} (105/ml) Mosility Velocity® Motility Velocity®
o Yo
I Prevasectomy 3.0+ 0.2 73.2+6.9 68.8+ 1.8 00.5+2.4 37.1 + 1.3 8.7+ 1.6 25.2+ 3.0
(s = 20) |
1i Lymphoma & Hodgkin's 2.5+0.2 67.9+ 7.0 22.9424*%* 5K(3.24+206*% 25.3+1.5%* 306+2.1% 17,5 + 2.0*
(1 = 66}
[Tl Testicular cancer 3.0+0.2 26.7+2.7* 475+ 3. 1* 439438* 256+ 1.B** 30.1 + 3.0 0.4+ 1.3*
(n = 60)

* Pereentage of spermatozoa showing velocity > 30 pfsec.

n = Number of patients in each group.

* Count x ejaculate volume in each vial x dilution facter {1.08) x postthaw motility.
* P 003 ** P < 001 comparison of results between control group I patients and the cancer patients {groups T and I{1}.

Table 2. Relationship of semen quality o the stage ol cancer. Patients with seminomatous and nonseminomatous lumors are
divided nto twe groups based on sperm counts, which are expressed as mean values with a range

Dhagnosis and stage Number ol patients® Count Count
(> 20 x {05ml}~ (< 20 x 108 ml}p

Mean (range) n Mean (range) n*
Seminoma -
[ 5 40 (31--56) 3 9 (2-17) 2
[P & ITI 3 54 ] 0 2
Nonseminoma
I 15 35 (21-6G5} 8 8 (0-13) 11
It & III | 10 31 (23-40) 5 9 (6--14) 5

» Results of 37 patients are used in this table,

* |7 pavents have 2 sperm count > 20 x 105ml.
+ 20 patients have a sperm count < 20 x  10ffml,
" Number of patients in each category.
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10.4 for group III (P < 0.01; Fig. 4). Patients with
testicular cancer had the greatest decrease in the
number of good quality sperm recovered after freez-
Ing.

Of the 37 cancer patients staged according to the
method described by Garnick (1985}, 8 had semi-
noma and 3 had stage II or stage III tumors, No
significant diflerence in sperm concentration was
seen, however, between patients with stage I lesions
and those with stage II lesiens (Table 2). Two pa-
tients with stage II lesions showed azoospermia.
Among the 29 patients with nonseminomatous tu-
mors, there was no significant difference in sperm
concentration (less than or greater than 20 x 108
ml) between those with stage 1 tumors and those
with stage II or stage I1] tumors. In fact,-essentially
the same number of patients with stage | nonsem-
inomatous tumors had sperm counts below 20 x
10%mi as had counts above normal. The same was
true for patients with stage II and stage 111 tumors.
The range of counts above 20 x 10 m! in all stages
ol tumors and tumor types was not significantly dif-
ferent.

Discussion

Itis evident from this study that there is a significant
reduction in the quality of semen from patients sul-
fering [rom testicular cancer and lymphoma as com-
pared with that from normal fertile patients. How-
ever, some cancer patients have good quality sperm
both before and after the freezing of semen. Scam-
meli et af. (1985) reported that of 22 men requesting
artficial insemination of their partners with their
banked semen, |1 had Hodgkin’s disease and 3 had
testicular tumor; of the 8 pregnancies that resulted
5 involved partners of patients with Hodgkin’s dis-
case and 3 involved partners of patients with testic-
ular tumor. However, impregnation was achieved
only when the sperm count was equal to or above
20 x 10°%mi belore freezing and the rate of sperm
motility was at least 309, before [reezing.

Since little can be done to improve the fertility
potential of cancer patients showing severe irrever-
sible changes such as spermatogenic arrest, Sertoli-
cell-only syndrome, hyalinized tubules, or carci-
noma in situ, more emphasts should be given to the
improved recovery in other cancer patients of motile
sperm with good velocity. Recent studies have
shown that the use of complex cryopreservatives

yields better thawed specimens (Weidel & Prins,
1987). The use of a programmed freezing technique,
with semen maintained at — 5 °C [or 10 minutes and
the use of ice crystal induction (seeding) may also
enhance the recovery of viable spermatozoa {Crister
et al,, 1987).

In summary, although many cancer patients de-
siring cryopreservation of sperm for fertility pur-
poses prior to chemotherapy or irradiation have se-
vere oligoasthenospermia before treatment, some of
these patients have pretreatment semen specimens
ol adequate quality (or successful cryopreservation.
Sanger et al. (1980) reported that 239, of men with
testicular cancer or lymphoma had posttherapy
specimens that were considered fertile; the corre-
sponding figure was 60%, for age-matched healthy
men. Efforts should therefore be made to improve
sperm banking capabilities by the use of better eryo-
preservatives and freezing techniques.
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