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Although testicular cancer accounts for only 1 percent 
of all cancers in men, it is the most common solid or-

gan malignancy affecting men between the ages of 15 and 
35.[1] Testicular cancer is also one of the best treatable solid 
malignancies, with a five-year survival rate of approximate-
ly 95 percent.[1,2]

Germ cell tumors (GCTs) account for 95 percent of testicu-
lar cancers. They may consist of a single dominant histolog-
ical pattern or represent a mixture of multiple histological 

types. In terms of treatment planning, testicular tumor is 
divided into 2 main categories: pure seminoma (no non-
seminomatous element) and non-seminomatous germ cell 
tumors (NSGCTs). In most series, the ratio of seminoma to 
NSGCT is approximately one. Other testicular malignancies 
include sex cord-stromal tumors including Leydig cell and 
Sertoli cell tumors, gonadoblastoma and tumors of other 
cell types found in the testicles such as lymphoma, carci-
noid tumors, and metastatic carcinoma.

Objectives: The aim of our study is to determine the relationship between clinicopathological parameters and survival 
in our patients with testicular cancer who were followed up and treated in our centers.
Methods: Patients who were followed up and treated with the diagnosis of testicular cancer in Antalya Training and 
Research Hospital and Sanko University Hospital Medical Oncology Clinics were evaluated retrospectively.
Results: 164 patients with a mean age of 32.8±10.8 (range 15.6-67) years were included in the study. Seminoma was 
detected in 68 (41.5%) patients, non-seminomatous germ cell tumor (NSGCT) was detected in 91 (55.5%) patients, and 
non-germ cell testicular carcinoma was detected in 5 (3%) patients. A statistically significant difference was found be-
tween histological type and age (p<0.001). Mean age was 37.4±10.1 (range 20-67) years in seminoma patients, 28.4±8.6 
(range 15.6-52.14) years in NSGCT patients, 53.6±9.6 (range 41.2-62.8) years in non-germ cell testicular cancers.
A statistically significant difference was found between histological subtype and stage (p=0.003). Of the patients diag-
nosed with seminoma, 54 (85.7%) patients were stage I, 6 (9.5%) patients were stage II, and 3 (4.8%) patients were stage 
III. In the NSGCT group, 47 (54.7%) patients were stage I, 17 (19.8%) patients were stage II, 22 (25.6%) patients were 
stage III. Stage I disease was detected in all patients diagnosed with non-germ cell testicular tumor.
Conclusion: Testicular cancer is the most common solid tumor seen in men aged 20-34 years. NSGCTs are diagnosed 
at a more advanced stage compared to seminomas.
Keywords: Testicular cancer, histological subtype, survival

 Ozlem Nuray Sever,1  Mehmet Solakhan,2  Tahir Yerlikaya,3  Serkan Enki,3  Mustafa Yildiz,3 
 Mustafa Yildirim1

1Department of Medical Oncology, Sanko University, Gaziantep, Turkey
2Department of Urology, Gaziantep Medicalpark Hospital, Gaziantep, Turkey
3Department of Medical Oncology, University of Health Sciences Antalya Training and Research Hospital, Antalya, Turkey

Abstract

DOI: 10.14744/ejmi.2022.66533
EJMI 2022;6(2):176–179

Research Article

Cite This Article: Sever ON, Solakhan M, Yerlikaya T, Enki S, Yildiz M, Yildirim M. Survival Analysis of Our Patients Diagnosed 
with Testicular Cancer. EJMI 2022;6(2):176–179.

https://orcid.org/0000-0003-3462-9360
https://orcid.org/0000-0001-9123-9196
https://orcid.org/0000-0003-2212-1412
https://orcid.org/0000-0001-5636-0708
https://orcid.org/0000-0001-7832-5989
https://orcid.org/0000-0002-4479-8136


177EJMI

In our study, we aimed to determine the relationship be-
tween clinicopathological parameters and survival of our 
patients who were diagnosed with testicular cancer and 
followed up and treated in our centers.

Methods
Patients who were followed up and treated with the diag-
nosis of testicular cancer in Antalya Training and Research 
Hospital and Sanko University Hospital Medical Oncology 
Clinics between January 2010 and December 2021 were 
evaluated retrospectively. Patient files and hospital auto-
mation records were examined by examining age, con-
comitant disease, date of operation, date of pathological 
diagnosis, testicular cancer histological subtype, stage at 
diagnosis, alpha fetoprotein (AFP), beta human chorionic 
gonadotropin (β-hCG) and lactate dehydrogenase (LDH) 
levels, before and after orchiectomy, chemotherapy pro-
tocol and dates, number of cures, relapse-recurrence date, 
second-line treatment protocol, patient's final status and 
follow-up period were obtained. The time from the date of 
diagnosis to relapse-recurrence was evaluated as progres-
sion-free survival (PFS), and the time from the date of diag-
nosis to death was evaluated as overall survival (OS).

The t-test or ANOVA was used to compare independent 
groups. Categorical measurements were analyzed with 
the chi-square test. The relationship between histological 
groups and age was investigated with the Kruskall-Wallis 
test and the relationship between the stage with the Chi-
square test due to the abnormal distribution of the age 
variable. The Kaplan-Meier method was used to estimate 
the mean-median OS and PFS ratios. The log-rank test was 
used to compare the survival distributions between groups. 
Cox proportional regression model was used to estimate 
hazard ratios (HR). Results were reported as mean±SD, me-
dian, number (n), and percent (%). A p value of <0.05 was 
considered significant in all tests. Data were expressed as 
mean±SD for continuous variables and as numbers (n) and 
percentage (%) for categorical variables. Analyzes were 
performed using the statistical package SPSS v15.0.

Results
164 patients with a mean age of 32.8±10.8 (Range 15.6-67) 
years were included in the study. Seminoma was detect-
ed in 68 (41.5%) patients, non-seminomatous germ cell 
tumor (NSGCT) was detected in 91 (55.5%) patients, and 
non-germ cell tumors were detected in 5 (3%) patients. 
There was a significant age difference between the histo-
logical groups (p<0.001). Mean age is 37.4±10.1 (Range 
20-67) years in seminoma patients, 28.4±8.6 (Range 15-
52) years in NSGCT patients, 53.6±9.6 (Range 41-62) years 

in non-germ cell testicular cancers. There was a signifi-
cant difference between the histological groups in terms 
of pre-treatment AFP and β hCG levels (p<0.001 and 
p<0.001, respectively). Baseline AFP levels were 2.7±1.6 
(Range 0.9-9.3) ng/mL in seminoma patients, 1098±4146 
(Range 0.9-31466) ng/mL in NSGCTs, 14.6±23.5 (Range 
1.7-50) ng/mL in non-germ cell testicular cancers. Initial 
β hCG levels were 30.9±84.1 (Range 0-497) mIU/mL in pa-
tients with seminoma, 9759.8±40180 (Range 0-271080) 
mIU/mL in patients with NSGCTs, 0.2±0.2 (Range 0-0.6) 
mIU/mL in non-germ cell testicular cancers. There was no 
significant difference between the histological groups in 
terms of pre-treatment LDH levels (p=0.065).

When 91 patients with NSGCTs were evaluated according 
to histological subtype, 71 (78%) had mixed germ cell tu-
mor, 11 (12.1%) had embryonal carcinoma, 6 (6.6%) had 
teratoma, 2 (2.2%) had Yolk sac tumor and 1 (1.1%) had 
choriocarcinoma. Sertoli-leyding cell tumors were found in 
3 of 5 patients with non-germ cell histology, and leimyosar-
coma and liposarcoma in one patient.

When the histological groups were evaluated in terms 
of stage, a statistically significant difference was found 
(p=0.003, Figure 1). Of the patients diagnosed with semi-
noma, 54 (85.7%) were stage I, 6 (9.5%) were stage II, and 
3 (4.8%) were stage III. In the NSGCT group, 47 (54.7%) pa-
tients had stage I disease, 17 (19.8%) stage II disease, and 
22 (25.6%) stage III disease. Stage I disease was detected in 
all patients with non-germ cell tumors.

The mean follow-up was 37.3 months (Range 0.33-157). 
When survival variance evaluated by histological types, sta-

Figure 1. Distribution of Stages by Histological Subgroups.
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tistical significance was found between them (p=0.05, Fig-
ure 2). Median survival could not be reached in seminoma 
and non-germ cell tumors. The median survival in patients 
with NSGCTs was 157 months (Fig. 3).

Discussion
Germ cell tumors predominantly affect young men aged 
15 to 40 years, with an estimated 74500 new cases glob-
ally in 2020.[3] The incidence of testicular cancer shows geo-
graphical differences. 2 While the highest incidence rates 
were observed in Denmark (10.2 per 100,000) and Norway 
(11.5 per 100.000), the incidence rates were low in Belarus 
and Ukraine (2.3 and 2.2 per 100,000, respectively) in 2010.
[4] While testicular cancer is not among the top 10 most 

common cancers in men of all age groups in our country, it 
is the most common cancer in men aged 15-24 with a rate 
of 26.1%. This rate decreases to 8.3% in men aged 25-49, 
and it is seen that it falls to the 4th rank among the most 
common cancers.[5] In our study, the mean age at diagnosis 
was 37.4±10.1 (range: 20-67) years in the seminoma group 
and 28.4±8.6 (range: 15-52) years in the NSGCT group.

Germ cell testicular cancers are generally associated with 
cryptorchidism, hypospadias, and testicular dysgenesis 
syndrome.[6] It has been shown that in utero exposure to 
some endocrine damaging chemicals such as organochlo-
rine insecticides increases the risk of germ cell tumors.[7] In 
addition, it has been reported that germ cell tumors are 
more common in some families.[8] When the family history 
of the patients included in our study was questioned, there 
was no family history in any of the patients.

Contralateral testicular germ cell tumor is diagnosed in 
approximately 5% of patients, suggesting a genetic pre-
disposition.[9] In our study, in one patient with a diagnosis 
of NSGCT, a simultaneous germ cell testicular tumor was 
detected in the other testis.

Approximately 55-60% of germ cell tumors are pure semi-
nomas and 40-45% are non-seminomatous germ cell tu-
mors.[7] In our study, while the rate of patients with semino-
ma was 41.5%, the rate of patients with non-seminomatous 
germ cell tumors was 55.5%. Probably due to slower pro-
gression, approximately 85% of seminomas are diagnosed 
as clinical stage I disease, compared to 60% for NSGCTs. In 
our study, in accordance with the literature, 85.7% of pa-
tients with seminoma were stage I, and 54.7% of patients 
with non-seminomatous germ cell tumors were stage I.

Approximately 95% of germ cell tumors arise in the testi-
cles, while 5% develop outside the gonads (extragonadal). 
Extragonadal germ cell tumors are usually located in the 
midline of the body such as the retroperitoneum, medias-
tinum or cerebrum; this sometimes creates diagnostic diffi-
culties.[10] There was no extragonadal location in any of the 
patients included in the study.

In conclusion, testicular cancer is the most common solid 
tumor seen in men aged 20-34 years. Non seminomatous 
germ cell testicular cancers are diagnosed at a more ad-
vanced stage compared to seminomas.
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Figure 2. Survival by Histological Subgroups.

Figure 3. Survival in Patients with Nonseminomatous Germ Cell Tes-
ticular Tumor.



179EJMI

Authorship Contributions: Concept – O.N.S., M.S., M.Y.; Design – 
O.N.S., M.Y.; Supervision – M.Y., M. Yıldız; Materials – O.N.S., M. S., 
S.E., T.Y., M.Y.; Data collection/&processing – O.N.S., M.S., M.Y., S.E., 
T.Y., M. Yıldız.; Analysis and/or interpretation – O.N.S., M.Y.; Litera-
ture Search – O.N.S.; Writing – O.N.S.; Critical Review – M.Y., M.S., 
M. Yıldız.

References
1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. 

CA Cancer J Clin 2022;72:7–33.
2. American Cancer Society: Testicular cancer survival rates. 

Available at: https://www.cancer.org/cancer/testicular-
cancer/detection-diagnosis-staging/survival-rates.html. Ac-
cessed Jan 19, 2022.

3. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, 
Jemal A, et al. Global Cancer Statistics 2020: GLOBOCAN esti-
mates of ıncidence and mortality worldwide for 36 cancers in 
185 countries. CA Cancer J Clin 2021;71:209–49. 

4. Znaor A, Skakkebaek NE, Rajpert-De Meyts E, Laversanne M, 
Kuliš T, Gurney J, et al. Testicular cancer incidence predictions 
in Europe 2010-2035: A rising burden despite population age-
ing. Int J Cancer 2020;147:820–8. 

5. T.C. Sağlık Bakanlığı. Türkiye kanser istatistikleri. Available at: 

https://hsgm.saglik.gov.tr/depo/birimler/kanser-db/istatis-
tik/Turkiye_Kanser_Istatistikleri_2017.pdf. Accessed Jan 29, 
2022.

6. Skakkebaek NE, Rajpert-De Meyts E, Buck Louis GM, Toppari 
J, Andersson AM, Eisenberg ML, et al. Male reproductive dis-
orders and fertility trends: ınfluences of environment and ge-
netic susceptibility. Physiol Rev 2016;96:55–97.

7. Rajpert-De Meyts E, McGlynn KA, Okamoto K, Jewett MA, Boke-
meyer C. Testicular germ cell tumours. Lancet 2016;387:1762–
74.

8. Del Risco Kollerud R, Ruud E, Haugnes HS, Cannon-Albright 
LA, Thoresen M, Nafstad P, et al. Family history of cancer and 
risk of paediatric and young adult's testicular cancer: A Nor-
wegian cohort study. Br J Cancer 2019;120:1007–14. 

9. Andreassen KE, Grotmol T, Cvancarova MS, Johannesen TB, 
Fosså SD. Risk of metachronous contralateral testicular germ 
cell tumors: a population-based study of 7,102 Norwegian pa-
tients (1953-2007). Int J Cancer 2011;129:2867–74. 

10. Oldenburg J, Berney DM, Bokemeyer C, Climent MA, Daugaard 
G, Gietema JA, et al; ESMO Guidelines Committee, EURACAN. 
Testicular seminoma and non-seminoma: ESMO-EURACAN 
Clinical Practice Guideline for diagnosis, treatment and fol-
low-up. Ann Oncol 2022:S0923-7534(22)00007-2.


