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IntroduCtIon

Testicular tumors in 95% of cases are germ cells in origin (tes-
ticular germ cell tumors – TGCT) and about 1-3% originate from 
Leydig or Sertoli cells. In the remaining cases, lymphomas or other 
benign lesions are found. TGCT are the most frequent malignant 
tumors among young men between 15 and 40 years of age. The 
incidence of TGCT increases from puberty and achieves the high-
est level at about 32 years of the age [1]. An increasing incidence 
of TGCT has been described over the last several decades [1-6]. 
Seminoma (SEM) develops in older men (30-45 years), while non-
seminoma (NSGCT) usually occurs in younger men between 20 and 
40 years of age [1, 4-6]. 

NSGCT cells may produce alpha-fetoprotein (AFP) and/or beta 
subunit of human chorionic gonadotropin (β-hCG). In turn, in 
men with SEM, levels of AFP are most often within normal range, 
while increased levels of  β-hCG may be observed in about 30% of 
patients [7]. Measurement of blood levels of AFP and β-hCG is used 
for diagnostics and monitoring treatment. TGCT in a short time 
may give metastases. The clinical stage of disease according to the 
modified TNM classification [7] or the American Joint Committee 
on Cancer (AJCC) classification of clinical stages [8] may depend 
on tumor size and diagnostic delay. Huyghe et al. showed that 
diagnostic delay correlated with disease stage for NSGCT and had 
impact on the 5-year survival rate in the NSGCT group [9].

TGCT may be accompanied by carcinoma in situ (CIS) called 
also testicular intraepithelial neoplasia (TIN) [7, 10]. It is believed 
that CIS/TIN cells originate from altered fetal germ cells (gono-
cytes) and undergo clonal expansion, probably under the  influence 
of gonadotropins and testosterone giving rise to the overt TGCT 
[11-14].  

Leydig cell tumors are usually benign and have a small diam-
eter. They may secrete high amounts of testosterone and estra-
diol and produce signs of hyperestrogenism with gynecomastia. 
Gynecomastia may also accompany NSGCT, especially in cases with 
high levels of β-hCG.

The aim of the work was a presentation of causes leading to 
the castration. In subjects with TGCT tumor size, histological types 
were compared with clinical stage of disease and outcome of 
treatment. 

MaterIal and Methods

Case histories of subjects treated due to testicular lesions in 
the II Clinic of Urology of the Medical University of Łódź from 
2001 to 2006 were reviewed. The type and size of the lesion was 
analyzed in histopathological reports. In cases of TGCT, the vascular 
invasion, infiltration of neighboring structures, and pathological 
T stage were analyzed. The presence of enlarged retroperitoneal 
lymph nodes or distant metastases was assessed. Blood levels of 
β-hCG and AFP before hemi-castration were compared with the 
type of TGCT and clinical stage.

Statistical analysis was performed by Statistica 7.1 (StatSoft, 
Cracow). Non-parametric tests (U Mann-Whitney, Chi-square, and 
r-Pearson) were used (p value <0.05 was considered as statistically 
significant). 

results

Over the period of 5 years, hemi-castration was performed in 
79 subjects while bilateral orchidectomy was done in one man; 
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Introduction. Testicular lesions are an indication for tes-
tis removal; 95% are testicular germ cells tumors (TGCT). 
The aim of the work was to present the conditions lead-
ing to castration and the clinical stages of the disease. 
Material and method. Case histories and subsequently 
treated patients were retrospectively analyzed. The type 
and size of the testicular lesion as well as pT and clinical 
stage (in cases of TGCT) were analyzed. 
results. Non-seminomas (NSGCT) were found in 51.9%, 
seminomas (SEM) in 35.8%, and non-TGCT lesions in 
12.3% of cases. Bilateral TGCT was found in 4.3%. The 
mean TGCT diameter was 41.4 mm. The incidence of 
tumors <20 mm was significantly higher in SEM than 
in NSGCT. Tumor size in SEM stage I (34.6 ±21.9 mm) 
was significantly smaller than in stage II (57.5 ±28.8; 
p <0.05). The percentage of subjects with nodal enlarge-
ment and higher stage of disease was significantly 
higher in NSGCT than in SEM. The incidence of men in 
stage I of disease was 52.1% in all; 75.9% in SEM and 
35.7% in NSGCT. 
Conclusions. High incidence of bilateral TGCT indicates 
the need for careful follow-up after unilateral TGCT 
treatment. Large tumor diameter and high percentage of 
subjects with higher stage of disease may suggest a diag-
nostic delay and/or low awareness of testicular cancer 
among young men, particularly those with NSGCT.
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altogether 81 testes were removed. All men were between 15 and 
70 years old. 

In 10 cases (12.3% of all), tumors not derived from germ cells 
were found, in 3 lymphoma and in 7 benign lesions like: leydigoma 
– 1, testicular abscess imitated testicular tumor – 2, epidermal cyst 
– 2, lipoma surrounding testis – 1 and tuberculosis of the testis 
with active inflammation process – 1. The subjects were between 
20 and 59 years old. 

In 71 gonads (87.7% of all) TGCT were found. The subjects with 
TGCT were between 15 to 52 years old (mean 30.6 ±9.4) and 82.9% 
of them were between 20 to 44 years of age.

SEM and NSGCT were recognized in 29 (35.8%) and in 42 
(51.9%) gonads, respectively. Men with SEM were from 24 to 52 
years old, mean 36.0 ±8.5 years and they were significantly older 
by about 10 years than men with NSGCT (26.8 ±8.2; 15-50; p 
<0.01). Twenty-three (79.3%) men with SEM were older than 25 
and younger than 44 years of age. The other 30 (73.1%) men with 
NSGCT were younger than 29 years of age and 5 of these (11.9%) 
were younger than 19 (Fig. 1).

Mean tumor size in the whole group was 41.4 ±25.2 mm and 
did not differ between groups (Table 1). The incidence of tumors 
with diameter below 20 mm was 11.2% in all and was significantly 
higher in SEM (21.4%) than in NSGCT (5.6%, p = 0.037). Large 
tumors with diameter greater than 50 mm were more often found 
in NSGCT. The occurrence of tumor occupation of whole testis and 
multifocal lesions did not differ between groups. The incidence of 
vascular invasion, infiltration of rete testis, epididymis, or testicular 
tunics were significantly higher in NSGCT than in SEM, thus the 
incidence of pT2 stage was significantly higher in NSGCT than in 
SEM (Table 1). 

β-hCG and AFP levels were within normal range in SEM 
patients except one subject, who only had a slightly elevated 
β-hCG level (Table  2). Elevated levels β-hCG or AFP were observed 
in 85.7% subjects with NSGCT. Subjects with NSGCT and metas-
tases had significantly higher β-hCG blood levels, but not AFP, in 
comparison to those without metastases. In subjects with NSGCT 
containing embryonal carcinoma without enlarged retroperito-
neal lymph nodes or distant metastases the positive correlation 
between AFP blood level and tumor diameter in the testis was 
found (r = 0.58; p = 0.045).  

Stage I of disease according to AJCC was established in 37 
subjects (52.1% of all) (Table 3). The incidence of stage I in the 
SEM group was significantly higher than in NSGCT. In NSGCT, 
the frequency of enlarged retroperitoneal nodes was significantly 
higher (57.1%) than in SEM (24.1%, p = 0.006). In one case of SEM 
(3.4%) and 6 of NSGCT (14.3%), uni- or bilateral hydronephrosis 
was found because of nodal enlargement. Only in NSGCT, distant 

metastases (6 cases, 19%) and stage III of disease were observed 
(Table 3). 

Testicular tumor size in men with SEM stage I was significantly 
smaller (34.6 ±21.9 mm) than in those with stage II (57.5 ±28.8; 
p<0.05). Similarly, in NSGCT,  the mean size of tumor in men with 
stage I (35.1 ±25.9 mm) was lower than in those with metastases 
(47.0 ±24.7 mm), but not significantly. 

Both gonads were removed in 3 men (4.3% of all studied) 
because of bilateral TGCT. Two of them aged 28 and 43 years pre-
sented SEM after 3 and 4 years (respectively) from hemi-castration 
because of NSGCT. In a 33 year old patient, both testes were 
removed in one session because of bilateral multifocal TGCT; right 
testis revealed embryonal carcinoma and the left was diseased with 
multifocal seminoma and teratoma.

Mean follow-up after treatment was 67 mos. (range 90-36 
mos.). Seventeen patients from the SEM group received retroperi-
toneal lymph node irradiation, 7 were treated with cisplatin-based 
chemotherapy, and 5 were entered into a surveillance group. 
At this time twenty-seven patients with SEM are alive; medical 
records of 2 subjects were incomplete. 

All 42 subjects with NSGCT were treated with cisplatin-based 
chemotherapy. Six patients had surgical resection of residual 
retroperitoneal masses after chemotherapy. In 2 cases, subjects 
had relapse treated by high-dose chemotherapy with good result. 

table 1. Tumor size, incidence of multifocal lesions, vascular invasion, and 
pathological T2 stage in men with seminoma (SEM) or nonseminomatous germ 
cell tumor (NSGCT). 

seM (n = 29) nsgCt (n = 42) p

Tumor diameter 
(mm) mean ±SD 

range

39.4 ±25.3  
7 – 110

44.0 ±26.5  
15 – 110

NS

Tumor diameter 
<20 mm

6 (21.4%) 2 (5.6%) 0.037

Tumor diameter 
>50 mm

5 (17.9%) 9  (25.0%) NS

Occupation of 
whole testis

11 (37.9%) 21 (50.0%) NS

Multifocal 
lesions

6 (20.7%) 7 (16.7%) NS

Vascular invasion 4 (13.8%) 16 (38.1%) 0.049

Rete testis, 
epididymis or 

testicular tunics 
infiltration 

2 (6.9%) 16 (38.1%) 0.0071

pT2 stage 5 (17.2%) 23 (54.8%) 0.0034

table 2. Blood levels of AFP and β-hCG before hemicastration in subjects with 
seminoma (SEM) or nonseminomatous germ cell tumor (NSGCT) with and 
without nodal (N) or distant (M) metastases.

seM  
(n = 29)

nsgCt  
(n = 42)

nsgCt   
n(-)
M(-)  

(n = 15)

nsgCt (n+) 
or M(+)  
(n = 27)

normal 
range

β-hCG 
(mIU/ml)        
median  
range

 
1.3  

0.0 – 32.5

 
32.13 **  

0.1 – 361 037

 
6.9  

0.1 - 292

 
280.0 a  

0.1 - 361 037

 
0 – 2.6

AFP (U/ml)                
median  
range 

1.7  
0.0 – 6.0

99.27 **  
0.9 – 14 241

19.8  
2.0 - 456

110.4  
0.9 - 14 241

0 – 6.0

**p <0.001 vs SEM;  a – p <0.05 vs NSGCT N(-)M(-) (U Mann-Whitney test).

fig. 1. Percentage of subjects with seminoma (SEM) or nonseminomatous  
(NSGCT) tumors in 5-year age groups.
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Twenty-eight patients are alive, in 9 cases medical records are 
incomplete, and 5 patients had died of their TGCT disease (11.9%).

In 8 subjects from SEM and 14 from NSGCT, blood levels of 
FSH, LH, testosterone, and estradiol before hemi-castration were 
estimated.  Reference ranges for FSH  were 1.5-12.4 mIU/ml, for 
LH 1.7-8.6 mIU/ml, for testosterone 12-35 nmol/l, and for estradiol 
45-150 pmol/l. In NSGCT, levels of FSH (median 0.4, range 0.0-6.2 
mIU/ml) and LH (1.0, 0.0-7.6 mIU/ml) were significantly lower than 
in SEM (9.1, 1.9-19.4, p <0.05; 5.0, 2.1-8.0, p <0.05, respectively), 
while testosterone (26.0, 12.8-44.1 nmol/l) and estradiol (164.0, 
112-2453 pmol/l) were higher than in SEM (18.4, 10.4-26.0; 122.6, 
42.8-125.4, respectively). 

dIsCussIon

Mean tumor size in all patients (41.4 mm) was larger than 
described by other authors [15, 16]. Bhardwa et al. showed that 
in London the mean tumor size at the time of diagnosis was 2.5 
cm, which had declined from 4 cm in the last two decades [15]. 
Additionally, the proportion of tumors less than 20 mm was 23%. 
This is a higher value than in our study (11.3%). Long duration of 
disease before referral may be one cause of large tumor size and 
metastatic disease. Vasudev et al. conducted a study evaluating 
changes in referral time and patients’ awareness among men 
over the past 18 years [17]. They showed that the median time 
between first symptoms noticed by men and their first visit to 
GP decreased from 5 to 2 weeks, but 16% of men waited still 
longer than 2 months. They also showed increased awareness 
of testicular cancer among young men. Huyghe et al. showed 
an impact of  duration of diagnostic delay on stage of disease 
and survival in subjects with NSGCT [9]. Their results support 
our observation, that larger tumor size probably due to longer 
duration of disease before referral and definite treatment may 
be a reason of higher disease stage at the diagnosis. Urologists 
should promote programs to enhance awareness and knowledge 
of testis cancer. This is more important when higher stages of 
disease are observed in very young patients with NSGCT. Some 
subjects with NSGCT with high tumor markers and metastases 
may be resistant to chemotherapy, so they benefit from earlier 
diagnosis [18]. 

Majority of patients with TGCT were 20-29 years old. The 
incidence of NSGCT was higher than SEM and similar distribu-
tion described by others excludes any selection bias during the 
study [19]. The youngest men were in the NSGCT group; 56% of 
them were younger than 24 years of age and 15.6% were younger 
than 19. This very early development of TGCT may suggest that 
increased levels of gonadotropin and testosterone associated with 
puberty are involved in TGCT development. In fact Słowikowska-
Hilczer et al. showed a positive correlation between number of CIS 
cells and blood FSH and LH levels in children with gonadal dysgen-
esis before puberty [13]. It has been recently shown that impaired 

testicular organogenesis predisposes to formation of CIS/TIN and 
also overt TGCT [14, 20, 21]. 

Our study showed a worse clinical stage of disease in the 
NCGCT group. pT stage is one of the risk factors for relapse. The 
main cause increasing pT stage was vascular invasion according to 
Lackner et al. and in our material the incidence of vascular invasion 
was significantly higher in the NSGCT than in SEM group (Table 1) 
[19]. According to AJCC classification all pT stages may be included 
into stage I, while vascular invasion was recognized as the risk fac-
tor for relapse in the clinical stage I NSGCT with positive predictive 
value of 52.7% according to Leibovitch et al. [22]. The percentage 
of subjects with stage I disease in the NSGCT group was signifi-
cantly lower than in SEM, and additionally subjects with stage III 
of disease were observed only in NSGCT group. The proportion of 
patients with stage I disease in our study (52.1%) was lower than 
described by Bhardwa et al [15].

Mean tumor size did not differ between groups, but we noticed 
that the patients with SEM in stage I of disease had significantly 
smaller tumor diameter than those with stage II. Warde et al. 
showed that patients with SEM stage I and tumor size greater than 
4 cm were more likely to relapse than those with smaller tumors 
[23]. Subjects with NSGCT stage I disease also had smaller tumor 
diameter than those in stage II, but not significantly. Beck et al. 
showed that primary tumor size was not predictive for retroperito-
neal metastases in patients with NSGCT [16]. They suggested that 
volume of individual histologic type may be more useful. Leibovitch 
et al. showed that the volume of embryonal carcinoma in primary 
tumors less than 2 ml decreases the risk of retroperitoneal metas-
tases [22].

Our study showed that an important problem in therapy of 
men with TGCT is the risk of TGCT development in the second testis. 
The incidence of bilateral TGCT in our material (4.3%) was similar 
to the one described previously by Sosnowski et al. in the same 
region, but higher than reported by other authors (1.9-2%) [24-27]. 
Sometimes in subjects with bilateral TGCT an organ preserving tes-
ticular tumor resection is proposed [28]. It may be considered when 
the size of the tumor is less than 20 mm. Multiple biopsies from 
the bed of the tumor, to assess CIS/TIN and local postoperative 
irradiation, are necessary to avoid local recurrence. Heidenreich 
et al. did not observe local relapse in 46 patients with associated 
CIS/TIN who had undergone organ preserving tumor resection 
and local irradiation [28]. CIS/TIN is a precursor of TGCT and early 
detection of CIS/TIN in the contralateral testis and effective treat-
ment by irradiation may preserve the gonad as a source of endog-
enous testosterone, but the indications to perform contralateral 
testicular biopsy are still debated [7, 24, 29]. Adversaries stress the 
rare occurrence of CIS/TIN in the contralateral testis (5%) and low 
stage of disease at the time of second tumor diagnosis among 
subjects with metachronous TGCT [27, 30]. On the other hand, the 
incidence of second TGCT among patients who received adjuvant 
chemotherapy or those who received chemotherapy for metastases 
did not decrease compared to those in surveillance [26]. Moreover, 
early detection and treatment of CIS/TIN is believed to be a cause 
of declining morbidity from TGCT among men from Denmark [6]. 
Taking two or three specimens from the testis increases the detec-
tion rate of TIN/CIS up to 8.1%, particularly among men with nor-
mal testicular volume [31]. It seems that contralateral testis biopsy 
may be proposed to young patients with small testicular volume 
(<12 mL), a history of cryptorchidism, or poor semen parameters 
who haven’t yet had a child [7]. If patients seek fatherhood, cryo-
preservation of semen or sperm extraction combined with cryo-
preservation may be performed prior to further treatment [32]. 

In the majority of cases with testicular lesion, TGCT was found. 
Non-germ cell tumor was found in 12.3% of subjects. Benign 

table 3. Clinical stage according to AJCC in patients with seminoma (SEM) 
or nonseminomatous germ cell tumor (NSGCT).

seM     
n (%)

nsgCt    
n (%)  p all  

n (%)

 I 
IA  
IB  
IS

18 (62.1%)   
3 (10.3%)   
1   (3.4%)

 22 (75.9%)
2   (4.8%) 
4   (9.5%) 
9 (21.4%)

 15 (35.7%) 0.002  37 (52.1%)

 II
IIA 
IIB 
IIC

  4 (13.8%)   
2   (6.9%)   
1   (3.4%)

   7 (24.1%) 
8 (19.8%) 
5 (11.9%) 
4   (9.5%)

 17 (40.5%) NS  24 (33.8%)

 III
IIIA 
IIIB 
IIIC

0 
0    
0

   0 
3  (7.1%) 
4  (9.5%) 
3  (7.1%)

 10 (23.8%) 0.013  10 (14.1%)
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epidermal cyst and lymphomas were found the most frequently. 
Epidermal cysts make up about 50% of benign testicular lesions. 
It is however important to differentiate a cyst from a mature 
teratoma. Epidermal cysts may be treated by partial resection of 
the testis [33].

ConClusIons

High incidence of bilateral TGCT indicates the necessity for care-
ful follow-up after unilateral TGCT treatment. Benefits of contralat-
eral testicular biopsy should also be taken into consideration.

Large mean tumor diameter and high percentage of subjects 
with stage II or III disease may suggest a diagnostic delay and/or 
low awareness of testicular cancer among young men, particularly 
those with NSGCT.
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