
Posted at the Institutional Resources for Unique Collection and Academic Archives at Tokyo Dental College,

Available from http://ir.tdc.ac.jp/

Title

Frequent azoospermia in patients with testicular

germ cell cancer and a history of cryptorchidism: a

report of nine cases and review of the literature

Author(s)

Alternative
Hagiuda, J; Nakagawa, K; Oya, M

Journal
Systems biology in reproductive medicine, 67(3):

189-192

URL http://hdl.handle.net/10130/5880

Right

This is an Accepted Manuscript of an article

published by Taylor & Francis in Syst Biol Reprod

Med on 2021 Jun, available at:

http://www.tandfonline.com/10.1080/19396368.2020.18

67666.

Description



1 

 

1 

 

CLINICAL RESEARCH COMMUNICATION 

Frequent azoospermia in patients with testicular germ cell cancer and a history of 

cryptorchidism: a report of nine cases and review of the literature 

 

Jun Hagiudaa, Ken Nakagawaa, Mototsugu Oyab 

a Tokyo Dental College, Ichikawa General Hospital, Department of Urology 

b Keio University, School of Medicine, Department of Urology 

Corresponding author: Jun Hagiuda 

Address: Tokyo Dental College, Ichikawa General Hospital 

Sugano 5-11-13, Ichikawa, Chiba 2728513, Japan 

Email: hagiudaj@tdc.ac.jp 

Tel: 81-47-322-0151 

 

 

Key words 

Cryptorchidism, onco-TESE, semen analysis, testicular cancer 

 

 

 

 

 



2 

 

2 

 

Abstract 

This study analyzed semen parameters in patients with testicular germ cell cancer 

and a history of cryptorchidism. Among testicular cancer patients referred for 

sperm cryopreservation, the semen of 9 patients with a history of cryptorchidism, 

including three cases of bilateral cryptorchidism and one case of cryptorchidism 

with bilateral metachronous tumor, was analyzed. Eight patients underwent 

orchidopexy during childhood. The tumor was observed on the contralateral side 

of the undescended testis, except in the bilateral metachronous tumor and 

cryptorchidism cases. Five patients, including the one who developed a 

metachronous testicular tumor on the undescended testis, showed azoospermia 

even though in three of them, semen was collected before undergoing 

orchiectomy. Clinical urologists should recognize that spermatogenesis is severely 

impaired in these patients and consider cryopreservation before orchiectomy or 

onco-TESE. 

 

Introduction 

Treatments for testicular tumors have improved in recent years. As a result, for 

many young patients, marriage and the ability to father children are important 

determinants of their post-treatment quality of life. Unfortunately, in some cases, 

patients require chemotherapy or radiation which can induce spermatogenesis 
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disorders. This has led to the referral of many young male patients for sperm 

cryopreservation prior to treatment. 

Testicular germ cell tumor, which is the most common type of testicular cancer, 

cryptorchidism, and male infertility are closely related entities. A history of 

cryptorchidism is a risk factor for testicular malignancy. There are reports that the 

risk of testicular cancer increases by 2-4.8 times when there is a history of 

cryptorchidism (Dieckmann and Pichlmeier 2004; Thorup and Cortes 2016; 

Schneuer et al. 2018) and the incidence becomes even higher when surgical 

intervention is delayed (Garner et al. 2005; Thorup and Cortes 2016; Schneuer et 

al. 2018). 

The relationship between undescended testes and male infertility is not entirely 

understood. There is evidence that surgery for a unilateral undescended testis can 

improve paternity up to 90% (Lee et al. 2000; Lee et al. 2001). However, semen 

parameters remain abnormal in 16-23% of patients who undergo unilateral 

orchidopexy (Gracia et al. 2000; Vinardi et al. 2001; Cortes et al. 2003). 

Additionally, spermatogenesis is more strongly disordered in bilateral cases than 

in unilateral cases. Without surgery, 88.6% of patients exhibit azoospermia 

(Hadziselimovic and Herzog 2001), and even with surgery, only 42-50% patients 

experience normal semen parameters (Gracia et al. 2000; Vinardi et al. 2001; 

Cortes et al. 2003). 

https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Schneuer+FJ&cauthor_id=30236382
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Schneuer+FJ&cauthor_id=30236382


4 

 

4 

 

Spermatogenesis is known to be impaired in patients with a testicular tumor 

(Moody et al. 2019). In our reproduction center, 55% of patients referred for 

sperm cryopreservation, before chemotherapy had some kind of abnormality in 

their semen parameters (data not shown). As such, patients diagnosed with 

testicular cancer who also have a history of cryptorchidism may be at very high 

risk of infertility due to testicular damage resulting from the tumor coupled with 

an already deteriorated spermatogenesis. There are, however, only a few reports 

analyzing the semen quality of these patients. 

Since 2002, in the Reproduction Center of Ichikawa General Hospital, Tokyo 

Dental College, we have cryopreserved sperm for patients with testicular cancer 

who are going to receive chemotherapy or radiation. Among them, there were 

patients who also had a history of cryptorchidism. The present study aimed to 

analyze the sperm quality of the patients retrospectively and elucidate the 

frequency of azoospermia. This study also aimed to notify clinical urologists of 

the severity and inform the preoperative collection or preparation of onco-TESE. 

 

Results 

Among 190 Japanese patients with testicular germ cell tumors who were referred 

to our Reproduction Center for sperm cryopreservation, we assessed the semen 

quality and background characteristics of nine patients (mean age, 27.6 years) 
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with a history of cryptorchidism (three bilateral cases and six unilateral cases 

including a case with bilateral metachronous tumor). 

The background characteristics and semen analysis results are shown in Table 1 

and 2. 

In six patients with unilateral cryptorchidism, except in the bilateral metachronous 

tumor case, the undescended testis existed on the contralateral side of the tumor. 

Orchidopexy was performed in eight of nine patients when they were children. All 

patients were referred to our hospital within one month after orchiectomy. None 

of them had received chemotherapy before cryopreservation. Only one patient 

was married, and none had conceived a child. 

Five patients visited before they received orchiectomy. In the case with 

metachronous bilateral tumors, the semen was obtained before the remaining 

testis was lost. 

Five patients, including a case who had developed a metachronous testicular 

tumor on an undescended testis, showed azoospermia. Azoospermia was observed 

in two cases even though the sperm had been collected before orchiectomy. In 

four other cases, although all of them showed teratozoospermia and two showed 

asthenozoospermia, sperm concentration was normal. 

 

Discussion 
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In our study, azoospermia was observed in more than half of patients with 

cryptorchidism, even though three of these patients provided semen samples 

before orchiectomy. Rives et al. (2012) reported that azoospermia and severe 

oligozoospermia were observed in 13.5% and 25.6% of patients with testicular 

tumor and cryptorchidism, respectively, smaller percentages than that in our study. 

One reason for this discrepancy may be that except for one of our cases, the 

undescended testes was observed in the contralateral side of the testicular tumor. 

In past reports, although more than 80% of patients with unilateral cryptorchidism 

were able to recover their semen parameters or paternity after surgery (Gracia et al. 

2000; Vinardi et al. 2001; Cortes et al 2003), the volume of the undescended testis 

was smaller than that of the contralateral normal testis (Beltran-Brown and 

Villegas-Alvarez 1988; Puri and Sparnon 1990; Taskinen and Wikstrom 1997; 

Lee et al. 2000; Lee et al. 2001). This indicates that the function of the 

undescended testis may not recover completely; hence, semen parameters or 

paternity would depend on the contralateral normal testis. In our study, most 

patients unfortunately developed testicular cancer on the contralateral side of the 

undescended testis; we suspect that semen parameters consequently decreased. 

Another possible contributing factor in our cases is the delayed timing of 

orchidopexy. As germ cell damage starts at 2 or 3 years of age and affects future 

spermatogenesis, surgery is recommended before that time (Schindler et al. 1987; 

Chan et al. 2014; Radmayr et al. 2016; Thorup and Cortes 2016; Schneuer 2018). 

https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Radmayr+C&cauthor_id=27687532
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Schneuer+FJ&cauthor_id=30236382
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In cases 1, 2, and 3, patients may have received orchidopexy too late. Meanwhile, 

in two cases with bilateral cryptorchidism (cases 5 and 7), sperm concentration 

was normal even though spermatogenesis of bilateral cases is known to be more 

deteriorated than in unilateral cases. Especially in case 7, we suspect that the early 

timing of orchidopexy (at 3 years of age) and collection of semen before 

orchiectomy resulted in a positive result. Additionally, the younger age in cases 5 

and 7 might have been an advantage (20 and 21 years, respectively). The 

relationship between age and spermatogenesis in patients with cryptorchidism is 

unclear, but there are some reports on negative effects of aging in Klinefelter 

syndrome (Okada et al. 2005) and testicular tumor (Suzuki et al. 2015). 

The negative influence of testicular neoplasm would be another factor because the 

tumor is known to affect the spermatogenesis of the contralateral testis (Moody et 

al. 2019). As all patients referred to our hospital within one month after 

orchiectomy, worsened spermatogenesis induced by the tumor might not have 

recovered. Moreover, the patients who were referred to our hospital needed to 

receive adjuvant therapy, which suggested that the stage of cancer was advanced. 

Therefore, the adverse effect of the tumor was supposed to remain. We might 

elucidate whether poor quality semen results were temporary if we could compare 

the semen parameters between pre- and post-orchiectomy, especially a few 

months later. However, it might be difficult to wait a couple of months delaying 

anti-cancer therapy. 
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Onco-TESE is the method for extracting sperm from a surgically removed testis 

affected by cancer; this method was first reported by Schrader et al. (2003). 

Onco-TESE has been performed for patients with bilateral testicular tumors 

(Tsutsumi et al. 2017; Hamano et al. 2018); however, no cases of testicular cancer 

with a history of undescended testis have been reported. In our study, more than 

half of the patients showed azoospermia and could not cryopreserve their sperm; 

however, they might have been able to preserve their sperm had they received 

onco-TESE. We presume that urologists, especially in Japan, are not sufficiently 

aware of the severity of impaired spermatogenesis due to testicular tumor 

complicated by cryptorchidism. Meanwhile, there might be patients’ related 

factors causing hesitation to refer to a reproduction clinic such as cost, emotional 

status, low interest in future fathering, and time (Sonnenburg et al. 2015; Parekh 

et al. 2020). Yumura et al. (2018) reported the current status of sperm banking in 

Japan, and mentioned the importance of systematization for cryopreservation. We 

suppose that clinicians need to be well-informed to refer these patients to 

reproduction centers preoperatively where they can cryopreserve their sperm or 

perform onco-TESE. In addition, we have to provide relevant information and 

support to patients. 

In conclusion, spermatogenesis is strongly impaired in patients with an advanced 

testicular tumor and a history of contralateral cryptorchidism. We would like to 

conduct a study with a larger size and collect detailed data to determine patients 
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whose semen parameters are worsened. Clinical urologists should recognize this 

situation and offer such patients the option of cryopreservation or onco-TESE 

before they remove the testis. We hope that reproductive medicine can protect 

their future fertility. 

 

Materials and Methods 

Semen analysis 

Semen samples were collected three times by masturbation after 2-5 days of 

sexual abstinence. A part of the semen sample was obtained to calculate the 

parameters before freezing and the best data were used for this study. 

Semen parameters were measured under a microscope manually according to the 

Semen Analysis Standardization Guideline (Japanese Urology Association Tokyo. 

2003) which is compliant with the WHO Laboratory Manual for the Examination 

of Human and Sperm-cervical Mucus Interaction (1999). Briefly, sperm 

concentration was calculated using a Neubauer hemocytometer. Sperm motility 

was calculated by counting more than 200 spermatozoa. Sperm morphology was 

assessed according to Kruger’s strict criteria for staining with Diff-Quick. Normal 

findings were as follows: concentration, ≥ 20 million/mL (≤20 million/mL was 

considered oligozoospermia); motility, ≥ 40％ (≤40% was considered 

asthenozoospermia); morphology, ≥ 15％ (≤15% was considered 

teratozoospermia). 
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This study was approved by the Ichikawa General Hospital Scientific Council and 

Ethics Commission. Informed consent was obtained from all participants before 

the start of this study. 
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Tables Legends 

Table 1. Background characteristics of the nine patients. 

Table 2. Semen analysis results of the nine patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 1. Background characteristics of the nine patients 

 

case age 
side 

of TT 

past 

testicular 

disease 

age at 

orchidopexy 

timing of  

semen 

collection 

histology 

1 26 lt.  bil. Crypt no operation 
after 

orchiectomy 
seminoma 

2 30 rt. lt Crypt 10 
after 

orchiectomy 
seminoma 

3 32 lt.  rt Crypt 4 
before 

orchiectomy 
N/A 

4 29 lt.  rt Crypt childhood 
before 

orchiectomy 
N/A 

5 20 rt. bil. Crypt 9 
after 

orchiectomy 

non-

seminoma 

6 28 lt.  rt Crypt childhood 
before 

orchiectomy 
seminoma 

7 21 rt. bil. Crypt 3 
before 

orchiectomy 

non-

seminoma 

8 30 rt. lt Crypt childhood 
before 

orchiectomy 
N/A 

9 32 lt.  
rt TT*, 

lt Crypt 
childhood 

before removal 

 of the 

 remaining 

testis 

non-

seminoma 

       

TT: testicular tumor, Crypt: cryptorchidism, N/A: data not available 

* rt. Seminoma at 30 years old 



 

Table 2. Semen analysis of the nine patients 

     

case 

semen analysis 

Volume (mL) 

Sperm  

concentration 

 (106/mL) 

Motility (%) 
Sperm 

morphology (%) 

1 1.3 0 0 0 

2 6.0 0 0 0 

3 2.3 0 0 0 

4 3.4 0 0 0 

5 3.7 20 30 12 

6 2.0 45 14.5 10 

7 3.0 51 47.1 7.1 

8 2.2 80 50 12.9 

9 2.4 0 0 0 


