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Testisin Seminomatöz ve Seminomatöz 
Olmayan Germ Hücreli Tümörlerinde 
Histopatolojik Analiz

ABSTRACT
Objective
Approximately 90% of testicular tumors originate from germ cells. Tumor size, lym-
phovascular invasion, spermatic cord invasion, epididymal invasion, tunica vagina-
lis and hilar soft tissue invasion are important parameters for staging and prognosis 
in germ cell tumors of the testis and these parameters are related to prognosis. The 
aim of this study is to investigate the relationship between the subtype components 
of germ cell tumors and prognostic parameters.

Material and Methods
In this study, 80 cases diagnosed with testicular germ cell tumors were retrospec-
tively analyzed. The patients’ age, tumor size, invasion characteristics, tumor focus 
numbers, tumor subtypes and percentage amounts of the components were docu-
mented.

Results
 Of the cases, 40 (50%) were seminoma, 32 (40%) were mixed germ cell tumors, 6 
(7.5%) were embryonal carcinomas and 2 (2.5%) were postpubertal type teratomas. 
Of these 80 cases, 48.75% had rete testicular invasion, 5% had epididymal invasion, 
18.75% had hilar soft tissue invasion, 10% had spermatic cord invasion, 52.5% had 
lymphovascular invasion, 3.75% had tunica vaginalis invasion and 2.5% had sper-
matic cord surgical margin invasion. A statistically significant correlation was found 
between tumor size and all invasion sites (p < .05). The correlation between yolk sac 
tumor component and epididymis, hilar soft tissue, spermatic cord and lymphovas-
cular invasions was found to be significant (p < .05). There was also a statistically 
significant correlation between embryonal carcinoma component and epididymis 
and spermatic cord invasions (p < .05).

Conclusion
It is important to evaluate macroscopically and microscopically the tumor size and 
invasion sites which are determinants of prognosis in germ cell tumors of the testis. 
Additionally, it should be kept in mind that tumor subtypes may also be a factor 
determining the extent and site of invasion.
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ÖZ
Amaç
Testis tümörlerinin yaklaşık %90’ı germ hücrelerinden 
köken alır. Germ hücreli tümörlerde tümör boyutu, len-
fovasküler invazyon, spermatik kord invazyonu, epididim 
invazyonu, tunika vajinalis ve hiler yumuşak doku invaz- 
yonu evreleme için önemli parametrelerdir ve bu paramet- 
reler prognozla ilişkilidir. Çalışmadaki amaç germ hücre-
li tümörlerin içerdiği alttip komponentler ile prognostik 
parametreler arasındaki ilişkiyi araştırmaktır.

Gereç ve Yöntemler
Testis germ hücreli tümör tanılı 80 olgu retrospektif olarak 
analiz edildi. Hastalar yaş, tümör boyutu, invazyon özel-
likleri, tümör odaklarının sayısı, tümör alttipleri ve kom-
ponentlerin oranları kayıt edildi.

Bulgular
Olguların, 40’ı (%50) seminom, 32’si (%40) mikst germ 
hücreli tümör, 6’sı (%7,5) embriyonal karsinom and 
2’si (%2,5) postpubertal tip teratom. Seksen olgunun, 
%48,75’inde rete testis invazyonu, %5’inde epididim in-
vazyonu, %18,75’inde hiler yumuşak doku invazyonu, 
%10’unda spermatik kord invazyonu, %52,5’inde lenfo-
vasküler invazyon, %3,75’inde tunika vajinalis invazyonu 
ve %2,5’inde spermatik kord cerrahi sınır invazyonu vardı. 
Tümör boyutu ve bütün invazyonlar arasında istatistiksel 
olarak anlamlı bir ilişki saptandı (p < .05). Yolk sak tümör 
komponenti ile epididim, hiler yumuşak doku, spermatik 
kord ve lenfovasküler invazyon arasındaki ilişki de istatis-
tiksel olarak anlamlı bulundu (p < .05). Ayrıca embriyo-
nal karsinom komponenti ile epididim ve spermatik kord 
invazyonu arasındaki ilişki de istatistiksel olarak anlamlı 
bulundu (p < .05).

Sonuç
Testisin germ hücreli tümörlerinde makroskobik değer-
lendirme ve mikroskobik tümör boyutu ve invazyon alan- 
ları prognozu belirlemede önemlidir. Ek olarak, Tümör 
alttiplerinin de tümörün yayılımını belirlemek için bir fak-
tör olabileceği akılda bulundurulmalıdır.

Anahtar Kelimeler
Germ hücreli tümör, Seminom, Patolojik evre, Testis 
tümörü, Tümör boyutu, İnvazyon

INTRODUCTION
Testicular tumors are cancers that occur in about 6 of every 
100,000 men and an estimated 9,334 people worldwide 
died from testicular cancer in 2020 [[International Agen-
cy for Research on Cancer. Testis cancer fact sheet. Lyon 
(France): International Agency for Research on Cancer; 
2020 Dec. Available from: https://gco.iarc.fr/today/fact-
sheets-cancers.]]. Testicular tumors can occur at any age 
but have a higher incidence in adolescents and young 
adults. Testicular tumors are divided into different sub-
types by the International Agency for Research in Cancer 
of the World Health Organization (WHO). Most of the tes-
ticular tumors are germ cell tumors. Approximately half of 
these tumors are seminoma, while the others are pure or 
mixed germ cell tumors (1).

Testicular germ cell tumors are usually associated with 
germ cell neoplasia in situ. Transformation into invasive 
germ cell tumors occurs with alterations in cancer path-
ways. No specific genes have been identified as respon- 
sible for the progression to germ cell tumor. The etiology 
of non- germ cell in situ-related tumors is less obvious (2).

Germ cell tumors may show biological behavior ranging 
from benign to more aggressive depending on their morp- 
hological and prognostic features. Histological features 
are undoubtedly the most important prognostic factors. 
Tumor size, lymphovascular invasion, spermatic cord 
invasion, epididymal invasion, tunica vaginalis and hilar 
soft tissue invasions are important parameters for staging 
and prognosis in germ cell tumors of the testis (3, 4). 

According to the currently system used worldwide for the 
staging of testicular tumors, the pT1 stage, defined as con-
fined to the testis, was divided into pT1a (<30mm) and 
pT1b (≥30mm) for seminomas depending on their size. 
In non-seminomatous germ cell tumors, tumor diameter 
has no role in staging. While lymphovascular, hilar soft 
tissue, epididymal or tunica vaginalis invasions upgrade 
to pT2, direct spermatic cord soft tissue invasion upgrades 
to pT3 (5). 

Germ cell tumours include seminomas which account for 
approximately 50% of germ cell tumours and mixed germ 
cell tumours, referred to as ‘non-seminomatous germ cell 
tumours’. Germ cell tumours may be show different be-
haviour depending on morphological differences. Their 
classification and staging have an important effect on pa-
tient care. The aim of this study is to compare tumor size 
and tumor morphology with histopathologic prognostic 
parameters in testicular germ cell tumors. 
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MATERIALS and METHODS	
A total of 80 radical orchiectomy materials diagnosed with 
germ cell tumor of the testis between 2018 and 2023 were 
retrospectively retrieved from the archives. Demographic, 
clinical and histopathological data of the patients were ob-
tained from hospital information system, patient records 
and pathology laboratory archive. The histopathological 
findings of all cases including tumor type, tumor size, in-
vasion sites, laterality and tumor foci were recorded. 
For mixed germ cell tumors, percentage of subtype com-
ponents were noted. Evaluated invasion sites were rete 
testis, epididymis, hilar soft tissue, spermatic cord, lymp- 
hovascular and tunica vaginalis.

Statistical Analysis
The percentage of tumor subtypes, tumor size and inva-
sion sites were statistically compared with the Chi-Square 
test and p < .05 value was considered statistically signifi-
cant. Pearson coefficient test was used for correlation bet- 
ween percentage of subtypes and invasion sites.

RESULTS
Ages of the 80 patients ranged from 19 to 59 years and the 
average age was 35. Forty cases (50%) were diagnosed 
with seminoma, 32 cases (40%) with mixed germ cell 
tumor, 6 cases (7.5%) with embryonal carcinoma and 2 
cases (2.5%) with postpubertal type teratoma. Three cases 
had bilateral tumor and all were seminoma. In five cases, 
two tumor focuses were observed in the same testis. Four 
of the five bifocal tumors were seminomas (Figure 1) and 
the other was mixed germ cell tumor consisting of yolk 
sac tumor, postpubertal type teratoma (Figure 2), embryo- 
nal carcinoma (Figure 3) and choriocarcinoma (Figure 4). 
Of these tumors, the stage of a seminoma case was pT2, 
while the stage of the others was pT1. In addition, in two 
cases, three tumor focuses were detected in the same tes-
tis. One of these tumors was a pT1b seminoma and the 
other was a pT2 mixed germ cell tumor consisting of yolk 
sac tumor and embryonal carcinoma (Table I).

Figure 1. Microscopic image of seminoma (black arrow) next to epidid-
ymis (red arrow) in a hematoxilen-eosin stained slide.

Figure 2. Microscopic image of teratoma (black arrow) next to testis (red 
arrow) in a hematoxilen-eosin stained slide.

Figure 3. Microscopic image of embryonal carcinoma in a hematox-
ilen-eosin stained slide.

Figure 4. Microscopic image of choriocarcinoma in a hematoxilen-eosin 
stained slide.
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In cases diagnosed with mixed germ cell tumors, the lar- 
gest tumor diameter was 27 cm, the smallest tumor diame- 
ter was 0.9 cm, and the mean diameter was 5.36 cm. In 
cases diagnosed with seminoma, the largest tumor diame-
ter is 12 cm, the smallest tumor diameter is 0.7 cm, and the 
average diameter was 4.4 cm (Figure 5). 

Figure 5. In macroscopic image of a seminoma case; there is a tumoral 
lesion with a diameter of about 4 cm.

The mean tumor diameter was 2.6 cm in embryonal carci-
noma cases and 3.35 cm in teratoma cases (Table II). 

Tumor subtypes included in mixed germ cell tumors were 
seminoma, postpubertal type teratoma, choriocarcinoma, 
embryonal carcinoma and yolk sac tumor. 20 cases had 
a yolk sac tumor component the percentages of yolk sac 
tumor ranged from 1 to 80, with a mean percentage of 
22.6. There was embryonal carcinoma component in 24 
cases and the percentages of it ranged from 7 to 99, with 
a mean percentage of 53. 18 cases with postpubertal type 
teratoma component the percentages of it ranged from 5 to 
90, with a mean percentage of 40.3. There was seminoma 
component in 13 cases and the percentages of it ranged 
from 2 to 95, with a mean percentage of 39. There was 
choriocarcinoma component in 10 cases and the percen- 
tages of it ranged from 2 to 90, with a mean percentage of 
23.4 (Table III).

Rete testis invasion was detected in 39 cases (48.75%), 
epididymal invasion in 4 cases (5%), hilar soft tissue 
invasion in 15 cases (18.75%), spermatic cord invasion 
in 8 cases (10%), lymphovascular invasion in 42 cases 
(52.5%) (Figure 6), tunica vaginalis invasion in 3 cases 
(3.75%) and spermatic cord surgical margin invasion in 
2 cases (2.5%). A statistically significant correlation was 
found between tumor size and all invasion sites.

Table I. Distribution of the number of cases according to their diagnosis and stage

Table II. Mean tumor sizes of cases according to their diagnosis and stage

Table III. Distribution of the tumor subtypes in total 32 mixed germ cell tumor cases
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Figure 6. Lymphovascular invasion in a case of embryonal carcinoma; 
the red arrow shows the vessel wall and the black arrow shows the tumor 
within the vessel.

Mixed germ cell tumors were reevaluated according to the 
tumor components and the percentages of the components. 
A significant correlation was found between the yolk sac 
tumor component and epididymal, hilar soft tissue, sper-
matic cord and lymphovascular invasions. There was also 
a statistically significant correlation between embryonal 
carcinoma component and epididymal and spermatic cord 
invasion (p< .05).

A significant inverse correlation was found between sper-
matic cord invasion and the seminoma component (Ta-
ble IV). In our series there were no pure seminoma cases 
with invasion of epididymis and tunica vaginalis. For the 
postpubertal type teratoma component, a significant cor-
relation was found with lymphovascular invasion, while 
a negative correlation was found with rete testicular inva-
sion (p< .05).

DISCUSSION
Testicular germ cell tumors are relatively rare tumors but 
account for more than 90% of all testicular tumors. Semi- 
nomas also constitute approximately 50% of germ cell 
tumors (6). The remainder are either pure forms of other 
subtypes or non-seminomatous mixed germ cell tumors 
(7). 
Most of the germ cell tumors occur between the ages of 
15-45. The mean age of the patients was 35 years in this 
study. The distribution of testicular tumors between the 
ages of 19-40 was 46% mixed germ cell tumor, 43% semi- 
noma, 10% embryonal carcinoma and 1% postpubertal 
type teratoma in this study. In addition, the frequency of 
the tumors seen older than 40 years were 74% seminoma, 
21% mixed germ cell tumor and 5% postpubertal type ter-
atoma. 
Testicular germ cell tumors show different biological be-
haviors, ranging from benign to aggressive; their classi-
fication and staging have a strong impact on the clinical 
process. The rarity of testicular tumors limits the issues of 
classification and prognostic factors (8). 

Tumor diameter has no role in staging for non-semino-
matous germ cell tumors. The pT1 stage is defined as 
confined to testis. Lymphovascular, hilar soft tissue, epi-
didymal or tunica vaginalis invasions upgrade to pT2 and 
direct spermatic cord soft tissue invasion upgrade to pT3. 

pT1 is divided into pT1a (<30mm) and pT1b (≥30mm) 
for seminomas depending on their size. In this study, a 
significant correlation was found between tumor size and 
all invasion sites for testis germ cell tumors. However, 
there are also studies that report tumor size insignificance 
in prognosis (9).

Mixed germ cell tumors in our study included various 
amount of seminoma, postpubertal type teratoma, chorio-
carcinoma, embryonal carcinoma and yolk sac tumor. In 
our series, there were no cases of placental site tropho-
blastic tumor, epithelioid trophoblastic tumor, cystic trop- 
hoblastic tumor and teratoma with somatic type malignan-
cy which are other types of non-seminomatous germ cell 
tumors.
Non-seminomatous germ cell tumors are more aggres-
sive than seminoma. Mixed germ cell tumors containing 
seminoma are treated as non-seminomas. In addition, the 
stage of tumor is the major determinant in the prognosis. 
Early-stage tumors have a markedly better prognosis than 
late-stage ones (10).

The presence of embryonal carcinoma, vascular invasion 
and rete testicular invasion is associated with an increased 
risk of metastasis in mixed germ cell tumors (7). However, 
there is no consensus on a cut-off value for the amount of 
embryonal carcinoma in mixed germ cell tumors. In this 

Table IV. Seminoma correlation with spermatic cord invasion
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study, there was embryonal carcinoma component in 24 
cases and the percentages of it ranged from 7 to 99, with 
a mean percentage of 53 and 6 cases were pure embryo-
nal carcinoma. Vascular invasion was present in 4 pure 
embryonal carcinoma cases and in 14 mixed tumors con-
taining embryonal carcinoma. In addition, rete testicular 
invasion was also seen in 2 pure cases and 12 mixed germ 
cell tumors containing embryonal carcinoma.

On the other hand, the presence of yolk sac tumor com-
ponent is associated with a low risk of metastasis (11). In 
this study, all 20 cases with yolk sac tumors components 
were mixed germ cell tumors. Of these cases, vascular in-
vasion was detected in 14 cases, rete testicular invasion 
was detected in 11 cases, epididymal invasion was seen 
in 3 cases, hilar soft tissue invasion was seen in 7 cases, 
spermatic cord invasion was seen in 2 cases and there was 
tunica vaginalis invasion in 3 cases.

It is known that the presence of teratomas in germ cell 
tumors reduces the chance of metastasis but pure postpu-
bertal teratoma is commonly seen in metastases after che-
motherapy in non-seminomatous germ cell tumors which 
include teratoma component (12). In this study, lympho-
vascular invasion was positively correlated with the pres-
ence of teratoma as a component.

A high rate of choriocarcinoma in the tumor is associated 
with an aggressive clinical process (13, 14). In this study, 
no significant statistical results were obtained related cho-
riocarcinoma due to the low number of choriocarcinoma 
cases. 

Seminomas and non-seminomatous germ cell tumours can 
show different biological behaviour depending on morp- 
hological differences (15). In addition to the morphologi- 
cal types of tumors, prognostic parameters and stage are 
also effective in patient survival (16, 17).

The limitation of the study is that the sample size is not 
large enough. Another limitation is that tumor subtypes 
are observed interwined in some cases and it may not be 
possible to calculate the exact percentages of subtypes. 
More accurate results can be obtained with studies per-
formed with a larger number of cases and calculation of 
tumor subtype with digital systems.

CONCLUSION
The macroscopic and microscopic features of the tumors 
are determinants in the classification and staging of germ 
cell tumors of the testis. Increased tumor size and lympho-
vascular invasion are also known to be strongly associated 
with advanced clinical stage. In this study, we observed 
that the larger the tumor, the greater the invasion, both of 
which are considered as prognostic risk factors. And also 
some tumor subtypes have been shown to be related to the 
extent and site of invasion. 
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