Spermatogenesis in testicular germ cell tumor patients

cases for regression analysis. Single regression analysis showed that
maximum tumor diameter but not age was significantly negatively corre-
lated with spermatogenesis (age: regression coefficient [RC] = —0.017,
P=10.37, Fig. |; maximum diameter: RC = —0.422, P < 0.001, Fig. 2}.

Spermatogenesis in the testes on the affected side in patients aged
<35 years was evaluated as a JSC score of 4.9 + 2.0 (mean + SD),
which was significantly higher than the |SC score of 3.5+ 26
(P=0.031) for those aged >35 years. Spermatozoa were more
frequently observed in patients aged <35 years (74%) than in those
aged >35 years (44%; P = 0.024). Table IV shows the data for the
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(n = 26) (n=178)
Age (years)
Mean + SD 40.1 +£9.2 342473
Range 20-62 2248
 Maximum diameter {cm}
© Mean+SD 7.14 £+ 1.91 6.63+3.02
 Range 40-2.0 33-140
. Location
S ekt 1" 37
Right 12 40
Bilateral 3 !

Desire for a baby

two groups separated by age. We found no significant difference in
spermatogenesis (JSC) between seminoma (4.7 + 2.4) and nan-
seminomatous tumors (3.9 + 2.5). Multiple regression analysis showed
that tumor diameter had a negative influence on spermatogenesis
(RC= —0437, P<0.001), but age and tissue type had no significant
influence.

In terms of the distance from the tumor margin and spermatogenesis,
spermatogenesis was maintained to a greater degree in the seminiferous
tubules that were more distant from the tumor (Fig. 3). Spermatozoa
were observed in 93% (n = 30) of patients when NCTW was 7.5 mm
or greater, but was seen in only 41% (n=74) of patients when
NCTW was less than 7.5 mm (P < 0.001).

Discussion

Due to advances in multidisciplinary healthcare, TGCTs have become
curable, and maintaining fertility presents a challenge for cancer survivors
(Ginsberg, 2011). If spermatozoa are observed in the semen preopera-
tively, it should ideally be cryopreserved for preservation of fertility
(Loren et al., 2013). However, if preoperative azoospermia precludes
sperm retrieval, then onco-TESE (Schrader et ol 2003; Descombe
et al., 2008), which is the collection of sperm from the excised testes
at the time of surgery, should be performed. At this time, knowing
which sites in the testes to search preferentially is important for ensuring
a maximum sperm retrieval rate.

Forthis reason, we investigated spermatogenesis-influencing factors
on the affected side in 102 TGCT patients. First, we examined sperm-
atogenesis using three parameters; namely, patient age, tumor tissue
type, and maximum tumor diameter, and then investigated the relation
between spermatogenesis and distance from the tumor margin, NCTW,
and the presence of spermatogenesis.

The results of this study show no correlation between tumor tissue
type (seminoma/ non-seminomatous tumors) and spermatogenesis.
The results of a study by Rives et al. involving | 158 TGCT patients indi-
cated that sperm concentration was lower in patients with seminomas
than in patients with non-seminomatous tumors (Rives et al.,, 2012),
but no statistically significant difference due to tissue type was observed
in our study.

The negative effect of female age on fertility is well known. Meanwhile,
the effect of age on male fertility has been controversial. Okada and his

Case Age (years) Pathology Maximum Vol (ml) Cons(x 10%/ml) Mo (%) Malformation

diameter (cm) rate (%)
[ 40 Seminoma 10 2 53 8 50 <|5
S 2 30 Serminoma 42 69 65 52 54 <I5
3 34 Seminoma 75 55 1.2 il 80 19
4 29 Seminoma 5 2 4.6 27 70 17
5 57 Seminoma 2.1 58 33 I 10 (5
6 33 Seminoma 34 7.8 46 7 50 <15
7 30 Seminoma 52 34 29
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colleagues previously reported that in azoospermic patients with non-
mosaic Klinefelter's syndrome, the percentage of successful recovery
of spermatozoa decreased after the age of 35 years (Okada et dl.,
2005). This fact suggested a negative effect of male age on fertility. In
this study, we separated the patients based on the cut off age of 35
years, the age when a woman'’s fertility starts to decrease (Maheshwari
etal., 2008), Spermatogenesis was significantly higher and spermatozoa
were observed significantly more frequently in patients aged <35 years,
compared with those >35 years.

<35 years
{n=41)
Mean -+ SD (years) 303437 437 +89
Maximum diameter (cm) 63+ 19 75+4+29
- Location
Left 17 31
Right 22 28
Bilateral 2 2
Married
Yes 21 51
~  No 20 10
) Already fathered a child
Yes 16 44
©  No 25 17
“. Desire for a baby 13761 (21%

32/41 (78%)

Choy et dl. reported that maximum twmor diameter had a significant
negative influence on spermatogenesis in their study of 77 patients
(Choy etal., 2013) and Delouya et al. reported a moderately negative
correlation between tumor volume and spermatogenesis in their study
of 77 patients (Delouya et al., 2010). Similar to these past studies, mul-
tiple linear regression analysis in our study indicated that maximum
tumor diameter had a significant negative influence on spermatogenesis.

When we investigated the distance from the tumor margins and
spermatogenesis, we found that spermatogenesis increased with dis-
tance from the tumor margins, In addition, spermatozoa were observed
in93% of patients when NCTW was =7.5 mm, but spermwas observed
significantly less often (41%) when patients’ NCTW was <7.5 mm.
Based on these findings, spermatogenesis on the affected side in patients
with TGCTs is more likely to be maintained in the seminiferous tubules
that are farther from the tumor and spermatozoa are more likely to be
present when the NCTW is higher. Ho et dl. also reported that sperm-
atogenesis worsened in the seminiferous tubules surrounding the tumor
inaninvestigation of 28 TGCT patients (Ho etal,, 1992). NCTWis highly
dependent on size, location and shape of the tumor. Unfortunately, we
could not analyze the location and shape of the tumor in this retrospect-
ive study. Table V shows the information about tumor diameterand pro-
portion relative to the whole testis in patients with NCTW <7.5 mm
and in those with NCTW >7.5 mm. Imaging evaluation of the residual
testicular tissue using ultrasound of the testes or magnetic resonance
imaging may become an effective preoperative step for predicting the
results of sperm retrieval during onco-TESE.

To date, Hadded et al. have mentioned tumor toxicity, high tempera-
ture, mass effect, and paracrine effects (interleukin-1, interferon-vy,
leukemia-inhibiting factor) as factors affecting testicular tissue with re-
sidual tumor (Haddad et al., 2014). In our study, there was no additional
investigation of these factors, but we have begun experimentation in
animal models to elucidate the mechanism of this spermatogenic dys-
function.

Surgically recovering spermatozoa from the contralateral testis is an
alternative method for fertility preservation in unilateral testicular
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cancer patients. Some of the recovered spermatozoa from the ipsilateral
testismay have been affected by the biochemical malignant environment,
or they may come from seminiferous tubules with in situ carcinoma.
Biopsy of the contralateral testis and recovering spermatozoa could
overcome these problems, and could exclude the presence of asimultan-
eous carcinoma in situ. Sofikitis and his cofleagues indicated that
autotransplantation of frozen/thawed germ cells isolated from the
contralateral healthy testis as a promising method offertility preservation
(Sofikitis et al., 2003). In this procedure, frozen—thawed germ cells from
the neoplastic testis can be transplanted back to the rete testis of the
contralateral testis after chemotherapy. Semen samples should be evalu-
atedfor the presence of spermatozoa several months after transplantation.
They suggested that autotransplantation of testicular frozen—thawed
germ cells after chemotherapy may represent a means of colonizing
the humnan testis with its own cells, with the overall target of appearance
of spermatozoa in the ejaculate. However, we should bear in mind that
biopsy of the contralateral testis has the potential risk of post-operative
hypogonadism, and it cannotbe performed in patients with asingle testis,

Limitations of our study include unknown preoperative semen
findings in several cases. We were unable to compare spermatogenesis

determined using preoperative semen findings with that determined
histopathologically. Furthermore, the evaluation of spermatogenesis
involved the use of histopathology specimens that included the largest
cut surface of the tumor, so it was not possible to evaluate spermatogen-
esis in the total valume of noncancerous testicular tissue. When anco-
TESE is performed, all of the excised noncancerous testicular tissue is
examined in detail using a surgical microscope and sperm collection is
attempted, so it is possible that the presence of spermatogenesis
detected in the present study was less than it would have been during
onco-TESE in practice. Another limitation of this study is that patients
with probably normal spermatogenesis were included in this study.
When patients have sperm in their ejaculate, sperm cryopreservation
would be performed for fertility preservation. Onco-TESE would not
be offered for those patients, Only azoospermic or severely oligoasthe-
noteratozoospermic patients are candidates for onco-TESE. Therefore,
astudy thatlimits subjects to those whose seminograms are azoospermic
or severely oligoasthenoteratozoospermic would be more preferable
for the analysis. Going forward, we believe a prospective study is
required to compare the results of sperm retrieval with the results of
spermatogenesis determined using histopathology specimens,
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pital)
Summary

Testicular cancer (TC) is the most common and curable cancer affecting men of reproductive age. Successful treatment
approaches have resulted in longer life expectancy in TC survivors. The most frequently used treatment for TC is a combination
of inguinal orchiectomy, and either radiotherapy or cisplatin-based chemotherapy. In many TC patients, sperm quality is
already abnormal and there may even be a lack of viable spermatozoa at the time of diagnosis. Therefore, the effect of cancer
treatment on fertility is a potentially significant issue. Fertility preservation in these men has become essential and needs to be
discussed prior to the start of cancer treatment. The only currently established fertility preservation method is the cryopreser-
vation of sperm before therapy. For most patients seeking cryopreservation, the semen sample is collected via masturbation. If
the patient is unable to ejaculate for any reason, other techniques such as vibratory stimulation and electroejaculation can be
performed. In azoospermic or severely oligozoospermic patients, testicular sperm extraction at the time of the inguinal orchi-
ectomy is a useful technique for obtaining spermatozoa before cytotoxic therapy. We herein present an overview of the
current topics on fertility in TC patients, including the effects of surgery, chemotherapy, and radiation therapy. We also
describe the strategy for fertility preservation in these patients. Key words: Fertility, Fertility preservation, Testicular cancer,
Testicular sperm extraction, Corresponding author: Takeshi Shin, Department of Urology, Dokkyo Medical University Koshi-
gaya Hospital, 2-1-50 Minamikoshigaya, Koshigaya-city, Saitama 343-8555, Japan
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