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Objective: Testicular tumors constitute 1% of all malignancies in men. Being a relatively uncommon tumor, there are few descriptive studies in the literature. The 
aim of this study is to retrospectively investigate the histopathological results of testicular tumors in our region.
Materials and Methods: In this descriptive multicenter study, we evaluated the histopathologic results of 124 patients who underwent radical or partial 
orchiectomy with a diagnosis of testicular tumor between 2011 and 2019 in the region of Antalya, Turkey. All specimens were examined by the pathologists in a 
single center. Data pertaining to patient age, type of operation, histopathological tumor type, tumor size, and pathological stage of the primary tumor (pT) were 
analyzed.
Results: The mean age of the 124 patients included in the study was 35.14±15.3 (2-80) years. Most (98.4%) of the analyzed specimens were radical orchiectomy 
materials, while only 1.6% were partial orchiectomy materials. Mean tumor size was 4.01±2.29 (0.5-11) cm. Tumor size was ≤2 cm in 29 (23.4%) specimens and 
≥2 cm in 95 (76.6%) specimens. In terms of histopathology, 76.8% were germ cell tumors, 6.4% were gender cord-stromal tumors, 4.8% were ductal canal and 
rete testis tumors, and 12% were secondary tumors of the testis. Pathological stage of the pT was pT1 in 46%, pT2 in 39%, and pT3 in 15% of the patients.
Conclusion: Although patient age and histopathological distribution of testicular tumors were generally consistent with the literature, the average tumor size in 
the orchiectomy materials was notably large. Initiatives are required to increase public awareness of the importance of early detection. In addition, our findings 
suggest that urologists feel hesitant to practice testis-sparing surgery despite recommendations in international guidelines.
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Introduction

Although testicular cancers account for only 1% of all 
malignancies in males, they are the most common organ 
malignancies in men aged 20-40 years (1). Incidence 
and mortality rates for testicular cancer show significant 
geographical variation. While the incidence rate is 9.9/100,000 
in Scandinavian countries and only 1.3-4/100,000 in the 

region that includes Turkey, the mortality rates in these areas 
are 0.27/100,000 and 0.53/100,000, respectively (2). While 
testicular tumors are still relatively uncommon malignancies, 
their incidence has increased in the past two decades for 
unknown reasons (3). Major known risk factors for testicular 
cancer include undescended testes, a family history of testicular 
cancer, and the presence of germ cell cancer in the contralateral 
testis (4). Today, complete cure rates in testicular cancer are close 
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to 100%, primarily due to early diagnosis and its highly chemo- 
and radiosensitive nature. The numerous histopathological 
variations of testicular tumors prompted the World Health 
Organization (WHO) to update the classification of testicular 
tumors in 2016 (5). Traditionally, germ cell tumors are the most 
common histopathological type of testicular cancer. Other 
tumor types are very rare. In fact, some histopathological types 
appear in the literature only as case reports. Being relatively 
uncommon, there are few descriptive studies on testicular 
cancers in the literature. The aim of this study is to evaluate the 
histopathologic results of testicular tumors in our region and 
compare our findings with the literature.

Materials and Methods

This descriptive multicenter study was approved by the local 
ethics committee and included six hospitals in the Antalya 
region. The histopathologic results of 124 patients who 
underwent radical or partial orchiectomy (PO) due to a 
diagnosis of testicular tumor between June 2011 and May 2019 
were analyzed retrospectively. All specimens were examined by 
the pathologists in a single center. Data pertaining to patient 
age, type of operation, pathological tumor type, tumor size, and 
pathological stage of the primary tumor (pT) were collected. 
Tumor size was determined by measuring the maximum 
diameter of the tumor in centimeters. Pathological staging 
of pT was done according to the 7th edition of the tumor 
node metastasis (TNM) staging system for testicular cancer 
by the American Joint Committee on Cancer (AJCC). This 
study was designed according to the ethical rules of the 1975 
Declaration of Helsinki. Ethics committee approval was received 
for this study from the ethics committee of Antalya Medical Park 
Hospital (Complex No: 2019/05 Date: 22.07.2019). Written 
infromed consent was obtained from patients who participated 
in this study before surgery.

Statistical Analyses

All statistical analyses were performed using SPSS statistical 
software (SPSS for Windows version 16.0 SPSS Inc., Chicago IL, 
USA). Age and tumor size were expressed as mean ± standard 
deviation, while age distribution based on histopathological 
subgroups was expressed as median (minimum - maximum).

Results

The mean age of the 124 patients included in the study was 
35.14±15.3 (2-80) years. The distribution of tumors according 
to age group is shown in Figure 1. Most (98.4%) of the analyzed 
specimens were radical orchiectomy materials, while only 1.6% 
were PO materials. Mean tumor size was 4.01±2.29 (0.5-11) 
cm. Tumor size was ≤2 cm in 29 patients (23.4%) and ≥2 cm 
in 95 patients (76.6%). Mean tumor size of the seminomas was 
4.85±2.12 (0.6-9) cm. Histopathologically, germ cell tumors 
accounted for 76.8% of all the testicular neoplasms and 87.2% 
of the primary testicular tumors. Gender cord-stromal tumors 
accounted for 6.4% and collecting duct and rete testis tumors 
for 4.8% of the patients, while 12% were secondary tumors 
of the testis (Table 1). Pathological stage of the pT was pT1 in 
46%, pT2 in 39%, and pT3 in 15% of the patients. None of the 
patients had pTis or pT4.

Discussion

Tumor size is becoming increasingly important in the clinical 
course of testicular cancers. Especially for seminoma, which 
is the most important form of testicular cancer, tumor size is 
recognized as a risk factor in both staging and occult metastatic 
disease. One of the important changes in the AJCC 8th edition 
TNM classification is that in seminomas, pT1 tumors are divided 
into two subgroups. A tumor size of 3 cm is determined as the 
cut-off value. Tumors <3 cm are subclassified as pT1a and those 
>3 cm as T1b (6). In addition, a tumor size of >4 cm and/or the 
presence of rete testis involvement in stage 1 seminomas was 
also shown in meta-analyses to be a risk factor for metastatic 
disease (7,8). The average seminoma size was 4.85±2.12 cm in 
the present study, which was not reassuring. In another study 
on testicular tumors conducted approximately 2 decades ago in 
our region, the mean tumor size in seminoma specimens was 
4.92±3.03 cm (9). This demonstrates that unfortunately, there 

Table 1. Histopathological distribution of testicular tumors

Testis Tumors  % (n) Age (median)

A) Germ Cell Tumors 76.8%

Seminoma 32.3% (40) 35 (24-62)

Embryonal Carcinoma 15.3% (19) 28 (18-46)

Mixed Germ Cell Tumors 22.6% (28) 26.5 (17-52)

Yolk Sac Tumors 4% (5) 20 (2-28)

Teratoma 2.4% (3) 27 (7-40)

B) Gender Cord-Stromal Tumors 6.4%

Leydig Cell Tumors 4% (5) 40 (25-80)

Sertoli Cell Tumors 1.6% (2) 50.5 (31-70)

Fibroma 0.9% (1) 43

C) Collecting Duct and Rete Testis Tumors 4.8%

Adenomatoid Tumors 4.8% (6) 45.5 (27-72)

D) Secondary Tumors 12%

Lymphoma 6.4% (8) 54 (36-74)

Leukemia 4% (5) 11 (7-45)

Urothelial Carcinoma Metastases 1.6% (2) 71.5 (71-72)

100% (124)

Figure 1. Age distribution of patients with testicular tumors
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has been no improvement in tumor size at time of diagnosis 
over the past two decades. 

Tumor size is also important in surgical planning. Although 
radical orchiectomy is currently the gold standard treatment for 
testicular tumors, PO is a good alternative in selected patients. 
The preservation of testicular functions with PO is valuable 
for sustaining testosterone production and spermatogenesis. 
Mid- and long-term follow-up studies have suggested that PO 
is not associated with any significant risk of local or distant 
recurrence that may cause progression (10). Keske et al. 
(11) reported that of 13 patients who underwent PO due to 
testicular tumors, only 1 exhibited local recurrence during 
an average follow-up period of 44 month. The American 
Urological Association 2019 guidelines state that PO can be 
considered for tumors ≤2 cm in size in the presence of normal 
serum tumor markers (β human chorionic gonadotropin and 
α-fetoprotein), a functionally or anatomically solitary testis, 
or bilateral synchronous testicular tumors (12). The recent 
European Urology Association guidelines do not specify a size 
but states that only masses smaller than 30% of the testis are 
candidates for PO (4). However, urologists still seem hesitant 
about this surgical method. It was reported in a large series 
in the United States that PO was performed in only 2.21% of 
5,365 patients with tumors 2 cm or smaller (13). In our series, 
PO was successfully performed in 2 (6.9%) of the 29 (23.4%) 
patients with testicular tumors ≤2 cm in size that were eligible 
for PO. We believe that urologists have reservations regarding 
PO, and that rates of testis-sparing surgery will increase as the 
results of large series with follow-up are published.

The most important point here is the size of the testicular 
tumors at the time of diagnosis. Testicular tumors are known 
to be painless masses, which is the main factor responsible 
for patients’ late presentation to a physician. In our study, the 
mean testicular tumor size was 4.01±2.29 cm, with 76.4% 
being ≥2 cm in size. This suggests that patients seek medical 
attention quite late and highlights the importance of raising 
public awareness, especially among men in the at-risk age 
group. Testicular self-examination is the easiest and cheapest 
way to scan testicular tumors (14). Especially raising awareness 
of regular testis self-examination among men aged 15-45 years 
will facilitate the detection of tumors when much smaller in size.

The prevalence of secondary tumors of the testis varies 
considerably according to previous publications. In some 
studies, only testicular metastases of solid organ tumors were 
considered secondary tumors, while hematologic malignancies 
were not included (15). When analyzed in that way, secondary 
tumors of the testis account for less than 2% of all testicular 
tumors (16). In earlier studies, it was shown that prostate 
adenocarcinoma was the most common pT with testicular 
metastases (15,16). This was because bilateral orchiectomy 
was performed routinely in the treatment of advanced prostate 
adenocarcinoma in the past. In our series, 12% of the tumors 
were secondary. If we excluded hematological malignancies, 
the rate of secondary tumors in the form of organ metastasis 
was compatible with the literature, which was 1.6% of all 
testicular tumors. Both of those cases were urothelial carcinoma 
metastases. Hematological malignancies represent the largest 
proportion of secondary testicular tumors. In our study, 87% of 

secondary tumors were hematological malignancies and 13% 
were solid organ metastases.

As mentioned above, testicular invasion by hematological 
malignancies constitutes a significant proportion of secondary 
tumors. There seems to be confusion regarding the definition 
here. Oncologists avoid defining testicular involvement of 
hematological malignancies as metastasis, instead describing 
it as involvement. In our study, about 10.4% of all patients 
were hematological malignancies. The relatively high rate of 
hematologic malignancies in this series might be due to the 
fact that two of the participating hospitals were regional referral 
centers for hematological malignancies.

Testicular lymphoma is caused by either primary or secondary 
infiltration of the testis by malignant/clonal lymphocytes. 
It accounts for 5% of all testicular tumors and is the most 
important cause of testicular masses after the age of 60. 
Primary testicular lymphoma is very rare and usually reported 
in the literature in case reports (17). In our series, patients 
with lymphoma were slightly younger compared to the 
literature, with a mean age of 54. One of the patients with 
lymphoma had primary testicular lymphoma and the others 
had relapses. Twenty percent of extramedullary lymphomas are 
located in the testes, which is an indicator of poor prognosis. 
Bilateral involvement is seen in up to 35% of patients (18). 
About 80-90% of testicular lymphomas are diffuse large B-cell 
lymphomas. All of the lymphomas in our study except in one 
patient were diffuse large B-cell lymphomas.

Leukemic infiltration is another hematological malignancy 
that involves the testes and is among the secondary testicular 
tumors. It represents an important place among testicular 
tumors, especially in the pediatric age group. As with lymphoma, 
the testes are also the most common site of extramedullary 
recurrence of leukemia after the central nervous system. In the 
pediatric patients with acute lymphoid leukemia, up to 5-8% of 
patients can have primary involvement or relapse in testis (19). 
Lymphoblastic cells that pass through the blood-testis barrier 
are protected from chemotherapeutic agents and involvement 
occurs as a result of their proliferation (20). In our study, patients 
with testicular leukemic infiltration had a mean age of 11 years 
and represented a remarkable 4% of all testicular tumors. In 
addition, all of the patients were diagnosed as having acute 
lymphoblastic leukemia. Orchiectomy or radiotherapy (RT) may 
be considered in the treatment of the leukemic involvement 
of the testes (19,21). Neither approach provides superior 
outcomes in patients with unilateral involvement. In principle, 
however, orchiectomy is advantageous because it definitively 
eliminates leukemic infiltration of the testes (22). Patients in 
whom RT is planned should be informed of the possibility of 
permanent deterioration of gonadal functions after RT (23). 

Adenomatoid tumors are benign and they are the most 
common form of paratesticular tumors (24). Adenomatoid 
tumors are indistinguishable from malignant testicular tumors 
both in terms of clinical findings and imaging; therefore, radical 
orchiectomy is often performed in these tumors (25). Notably, 
adenomatoid tumors were seen in 6 patients and accounted for 
4.8% of all testicular tumors in our study. In addition, only one 
of these patients underwent PO. Testis-sparing surgery should 
definitely be considered in these patients.
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Testicular fibroma was observed in one patient in our study. 
Testicular fibroma is a benign tumor in the thecoma-fibroma 
group of gender cord-stromal tumors according to the 2016 
WHO classification. Testicular fibroma is a very rare tumor, with 
fewer than 30 patients reported in the literature (26).

Study Limitations

This study had certain limitations. Only pathological tumor 
staging was done in patients with primary testicular tumor. 
The lack of clinical staging of the pT might be considered a 
limitation.

Conclusion

Although age and histopathological distribution of testicular 
tumors in our region were generally consistent with the literature, 
tumor size in the orchiectomy materials was remarkably large. 
Initiatives are required to increase public awareness of the 
importance of early diagnosis in testicular cancer, especially 
men between the ages of 15 and 45 years. In addition, despite 
recommendations in international guidelines, our findings show 
that urologists are hesitant to practice testis-sparing surgery.
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