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Abstract

Primary testicular sarcomas are extremely rare. In contrast, germ cell 
tumors (GCTs) with sarcomatous components (SCs) that can have 
similar pathologic features are more frequently reported. We report a 
primary undifferentiated testicular sarcoma with cytogenetic analysis 
for amplification of 12p. A 36-year-old male initially presented with 
9.4 cm right testicular tumor and no metastatic disease. He was lost to 
follow-up but re-presented 2 years later with tumor growth to 21 cm 
and multiple pulmonary and bone metastases. Histologically, the tes-
ticular tumor revealed an undifferentiated sarcoma. Fluorescence in 
situ hybridization (FISH) of paraffin-embedded tissue showed no am-
plification of 12p. Gain of isochromosome 12p (i(12p)) is a specific 
chromosomal anomaly present in most GCTs. The cytogenetic analy-
sis indicated the possibility that the tumor was not of GCT origin. 
This is the first report of primary testicular undifferentiated sarcoma 
with cytogenetic analysis for i(12p).
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Introduction

Testicular tumor is the most common solid malignancy of 
young men. Germ cell tumors (GCTs) represent over 95% of all 
these tumors. Pure seminoma accounts for 50% of all testicular 

GCTs [1]. Non-seminomatous GCTs are yolk sac tumor, em-
bryonal carcinoma, choriocarcinoma and teratoma. Other rare 
testicular tumors include lymphoma, stromal cell tumors and 
sarcomas. Primary testicular sarcomas are extremely rare. To 
our knowledge, 40 cases have reported in literature. In contrast, 
GCTs with sarcomatous components (SCs) are more frequently 
reported, accounting for 3-6% of testicular GCTs [2]. However, 
it might be difficult to distinguish primary testicular sarcoma 
from GCTs with SC because there is some possibility that tes-
ticular sarcoma arises from GCT and secondly GCT regresses. 
Actually testicular chondrosarcoma which was of germ cell or-
igin through showing isochromosome 12p (i(12p)) in metastat-
ic sarcoma by cytogenetics was reported [3]. i(12p) has been 
a frequent marker of GCTs and has diagnostic significance. A 
lot of germ cell-related tumors represented i(12p) or other 12p 
abnormalities by means of cytogenetic studies [4-10]. i(12p) 
and other forms of 12p amplification are seen in the majority 
of testicular GCTs of adults and are present in all histological 
subtypes. In one report, somatic-type tumors which arose from 
patients who had testicular or mediastinal GCTs were analyzed 
by fluorescence in situ hybridization (FISH) [9]. Six of 11 cases 
represented 12p amplification and the author concluded inter-
phase FISH for 12p amplification can provide useful adjuvant 
diagnostic information by confirming the germ cell origin of 
somatic-type tumors of uncertain histogenesis. We report an 
extremely rare tumor, primary undifferentiated testicular sar-
coma, which could be examined about 12p by FISH.

Case Report

A 36-year-old man presented with a 1-year history of a painless 
enlargement of the right testis. He did not have any urologic or 
constitutional symptoms. Physical examination showed no su-
perficial lymph node swelling. An ultrasonography and com-
puted tomography revealed a right testicular multilocular mass 
9.4 × 6.9 cm in size and no metastasis.

α-fetoprotein and β-human chorionic gonadotropin 
(HCG-β) in serum were within normal limit. He was lost to 
follow-up but re-presented 2 years later with tumor growth 
to 21 cm and multiple pulmonary and bone metastases (pari-
etal bone, cranial base and 12th thoracic vertebrae, right iliac 
bone and right thighbone). Afterward radical orchiectomy was 
performed, and chemotherapy was started without waiting for 
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pathological diagnosis. Combination therapy of etoposide and 
cisplatin which was standard chemotherapy of GCT was ad-
ministrated for four courses in all. Moreover, radiation therapy 
was added to cranial bone, 12th thoracic vertebrae and iliac 
bone. Comprehensive result of treatment was partial response 
(bone, partial response; lung, complete response). Then he 
died 12 months later after surgery.

Methods

Immunohistochemistry (IHC)

Surgical specimens were fixed in buffered formalin and pro-
cessed routinely. Hematoxylin and eosin stains were carried 
out on 4 µm thick sections of formalin-fixed paraffin-em-
bedded tissue. IHC was carried out using these antibodies: 
cytokeratin (AE1/AE3 and 34βE12), EMA, desmin, vimen-
tin, myoglobin, α-SMA, MSA, c-kit, NSE, S-100, calretinin, 
CD99, CD30, AFP, HCG-β, PLAP, Oct4 and inhibin-α, and the 
Envision plus detection system (Dako, Carpinteria, CA, USA). 
Details of antibodies are listed in Table 1.

FISH

FISH test was performed as previously described [10]. Multi-

ple 4 μm unstained sections were made from paraffin-embed-
ded tissue blocks. A hematoxylin and eosin-stained slide from 
each specimen was examined for determination of areas for 
cell counting. The unstained slides were deparaffinized with 
three 15-min xylene washes. The slides were then hydrated 
using absolute ethanol washes twice for 10 min each. The 
slides then were air dried in a fume hood. Next, the slides were 
treated in 0.1 mM citric acid (pH 6.0) (Zymed, Carlsbad, CA, 
USA) at 95 °C for 10 min, rinsed in distilled water for 3 min, 
and washed with 2 × standard saline citrate (SSC) for 5 min. 
The digestion of the tissue was performed by applying 0.4 mL 
of pepsin (5 mg/mL in 0.9% NaCl, pH 1.5) (Sigma, St Louis, 
MO, USA) at 37 °C for 40 min, washed again with 2 × SSC for 
5 min, and air-dried.

Probes for 12p spectrum green and 12 centromeric spec-
trum orange (Vysis, Downers Grove, IL, USA) were diluted 
with tDenHyb2 buffer (Insitus, Albuquerque, NM, USA) in a 
ratio of 1:50 and 1:20, respectively. A volume of 10 μL of the 
diluted probed was applied to the slides in the area of interest. 
The slide was covered with a glass coverslip and sealed with 
rubber cement. The slides were placed in an opaque plastic box 
wrapped with aluminum foil. Denaturation was achieved by 
incubating the slides at 80 °C for 10 min, after which hybridi-
zation was performed at 37 °C for 16 - 18 h. The coverslips 
were removed and 10 μL of DAPI (Insitus, Albuquerque, NM, 
USA) was applied to each slide. A new coverslip was placed 
and the slides were examined with an Olympus IX-50 micro-
scope (Olympus, Tokyo, Japan). Classic seminoma specimen 

Table 1.  Antibodies and Technique Used for Immunohistochemical Staining

Antibody Corporation Clone Dilution Epitope retrieval
Cytokeratin DAKO AE1/AE3 1:50 P*
Desmin Nichirei D33 RTU** HIER***
NSE DAKO BBS/NC/VI-H14 RTU HIER
α-SMA DAKO 1A4 1:100 None
MIC-2 (CD99) DAKO 1.20E08 RTU HIER
EMA DAKO E29 1:100 None
CD30 DAKO Ber-H2 RTU HIER
Myoglobin DAKO Polyclonal RTU None
S-100 Nichirei Polyclonal RTU None
CK34βE12 Novocastra 34βE12 1:100 HIER
AFP Nichirei Polyclonal RTU None
PLAP DAKO 8A9 1:100 HIER
HCG-β Nichirei C6405 RTU P
Calretinin Nichirei SP12 RTU HIER
Inhibin-α Serotec R1 1:50 HIER
4-Oct Japan Tanner Co. MRQ-10 1:100 HIER
Vimentin DAKO V9 1:100 HIER
c-kit Nichirei Polyclonal RTU HIER
MSA DAKO HHF35 1:100 None

*P: enzyme digestion (proteinase K) incubated at room temperature for 5 min. **RTU: ready to use. ***HIER: heat-
induced epitope retrieval (0.01 M citrate buffer pH 6.0) incubated at 95 °C for 40 min.
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was used as a positive control. For negative controls, leiomyo-
sarcoma specimens from patients without histories of GCTs 
were used. Criteria for signal detection were described previ-
ously [9]. Forty cells were counted. The green signal (12p) and 
orange signal (12 centromere) were counted for each tumor 
cell nucleus, and the average number of each signal was re-
corded [9]. We considered a 12p/12 centromeric ratio of 1.5 or 
greater as evidence of 12p amplification.

Pathological and cytogenetic findings

Tumor was measured 21 × 20 × 9 cm. Gross tumor was sur-
rounded by tunica albuginea. Cut sections showed various 
parts including yellowish-white solid part, myxomatous part, 
hemorrhage and necrotic part (Fig. 1).

Microscopically, the tumor clump lay scattered in the ne-
crotic tissue. Tumor cells had irregularly shaped bundles of ple-
omorphic spindle or round cells, oval shaped, and irregularly 

shaped hyperchromatic nuclei with coarsely granular chromatin 
particles. Most of these cells had pale staining cytoplasm (Fig. 
2). These suggest a kind of sarcoma. Isolated small number of 
cells had large eosinophilic or clear cytoplasm with round nu-
clei (Fig. 3). Spermatic cord and epididymis were remained.

Regarding IHC, vimentin was only positive, cytokera-
tin (AE1/AE3 and 34βE12), EMA, c-kit, myoglobin, S-100, 
CD99, CD30, PLAP, AFP, HCG-β, Oct4 and inhibin-α were 
negative, NSE was partially positive, and desmin, myogenin, 
α-SMA, and calretinin were very slightly positive on tumor 
cells. A few cells that had eosinophilic cytoplasm were stained 
by MSA (Fig. 4). The above was appropriate to some kind of 
mesenchymal tumor, not epithelium tumor and germ cell tu-
mor, because vimentin of mesenchymal maker was positive 
and epithelium markers, cytokeratin and EMA, and germ 
cell markers, PLAP AFP HCG-β, Oct4, were negative. NSE, 
desmin, myogenin, α-SMA and calretinin were too week to 
define diagnosis. MSA suggests differentiation to muscle. But 
it also did not give definitive suggestion because stained cells 
were very few. Accordingly, we considered this tumor was 

Figure 1. Gross tumor was surrounded by tunica albuginea. Cut sec-
tions showed various parts including yellowish-white solid part, myxo-
matous part, hemorrhage and necrotic part. 

Figure 2. Tumor cells had irregularly shaped bundles of pleomorphic 
spindle or round cells, oval shaped, and irregularly shaped hyperchro-
matic nuclei with coarsely granular chromatin particles. Most of these 
cells had pale staining cytoplasm (H&E). 

Figure 3. Isolated small number of cells had large eosinophilic or clear 
cytoplasm with round nuclei (H&E). 

Figure 4. A few large cells that have eosinophilic or clear cytoplasm 
were stained by MSA. 
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mesenchymal tumor, not of germ cell origin. IHC could not 
provide definitive evidence.

We added cytogenetics of FISH on paraffin-embedded tis-
sue to detect abnormality of 12p. Tumor did not show amplifi-
cation and deletion of 12p by FISH (Fig. 5).

There is every possibility that this tumor is purely primary 
testicular sarcoma, not of germ cell origin. Final pathological 
diagnosis was primary testicular undifferentiated sarcoma.

Discussion

Primary testicular sarcoma is extremely rare. To our knowl-
edge, 40 cases had been reported, including 15 lieomyosarco-
mas [11-24], seven rhabdomyosarcomas [25-30], five spindle 
sarcomas [31-34], four osteosarcomas [35-38], two fibrosar-
comas [36, 39], two pleomorphicsarcomas [33], two liposar-
comas [33, 40], one chondrosarcoma [3], one kaposi sarcoma 
[41] and one undifferentiated sarcoma [13].

On the other hand, testicular GCTs with SC were relative-
ly often reported, accounting for 3-6% of testicular GCTs [2]. 
It is said that excluding these cases is important to diagnose 
primary testicular sarcoma because primary testicular sarcoma 
has better prognosis than testicular GCTs with SC [13]. In only 
six cases of 41 cases (15%) including our case, they had metas-
tasis and/or recurrence in a term of observation after treatment 
(9 weeks to 21 years) [22, 28, 30, 39]. However, two cases 
of these six cases were considered that tumors arose from tu-
nica and epididymis and they might be cases that should be 
distinguished from primary testicular tumors [30]. Treatment 
outcome was three deaths (7%) including one rhabdomyosar-
coma, one fibrosarcoma and our undifferentiated sarcoma [30, 
39]. Whereas Guo et al reported 74% cases of testicular GCTs 
with SC had metastases when diagnosed and 30% of the pa-
tients died of disease (5 months to 20 years) [2]. Primary tes-
ticular sarcoma has apparent indolent natural history compared 
with GCTs with SC.

There is a problem about diagnosis between primary tes-
ticular sarcoma and testicular GCTs with SC. GCTs may of-

ten regress. Hence, there is possibility that apparent primary 
testicular sarcoma arises from GCT. Actually testicular chon-
drosarcoma which was ascertained to be of germ cell origin 
by cytogenetic analysis was reported [12]. Therefore, we per-
formed cytogenetics in order to judge if they were of germ cell 
origin or not. There are many studies which have evaluated 
12p abnormalities in testicular GCTs. Rodriguez et al reported 
cytogenetic analysis of 120 cases of GCTs [4]. In 90 of 120 
cases, i(12p) was seen in 86% of seminomas, 89% of terato-
mas, 83% of embryonal carcinomas and 100% of yolk sac tu-
mors. Bosl et al reported 101 of 171 cases (59%) of germ cell 
tumors yielded i(12p) [5]. Furthermore, FISH detected i(12p) 
in 47 of 47 cases (100%) in this study. Moreover, studies using 
FISH have been performed and high positive rate was shown. 
Smolarek et al evaluated 11 primary GCTs and 16 metastatic 
GCTs using FISH [6]. 12p overexpression was found in all 27 
cases (100%). Pienkowska-Grela et al analyzed 15 testicular 
GCTs using FISH [8]. 12p abnormalities were seen in 14 cases 
(93%). Korski et al reported that 12p abnormalities were iden-
tified in 22 of 23 (96%) primary mediastinal seminomas [42]. 
Approximately conventional cytogenetics revealed i(12p) in 
60-80% GCTs and FISH analyses gave higher positive rate of 
93-100% of 12p amplification or anomaly.

Interphase FISH studies have recently been used to dis-
tinguish germ cell origin or not by identification of 12p abnor-
malities in somatic tumors. Kernek et al proved somatic-type 
metastatic tumors were originally from GCT at different parts 
by confirming i(12p) using FISH [9]. Motzer et al studied the 
cytogenetic features of secondary somatic components in 12 
cases of GCT [7]. It showed that 10 cases represented i(12p) 
and one case represented 12p deletion. Kernek et al concluded 
FISH analysis of i(12p) is useful for establishing germ cell ori-
gin of metastatic tumors [9]. Actually Korski et al reported a 
case of primary testicular GCT with rhabdomyosarcoma me-
tastases [42]. The i(12p) in metastatic rhabdomyosarcoma by 
FISH proved that this metastatic sarcoma was of germ cell ori-
gin [42].

No amplification and anomaly of 12p were seen in our 
case. Therefore, this tumor was not considered to arise from 
GCT and there is every possibility that this tumor is truly pri-
mary testicular sarcoma not of germ cell origin. This is the first 
case of primary testicular sarcoma which does not represent 
12p anomaly by cytogenetics.

If this sarcoma is pure primary testicular sarcoma, good 
prognosis is expected because most testicular sarcomas rep-
resented good prognosis. However, this case had lung and 
widespread bone metastases 2 years later from first visit. This 
testicular sarcoma had no metastasis at the time of first evalu-
ation. Suppose radical orchiectomy was performed, he might 
have been cured. Accordingly it is not clear about prognosis.

In order to research testicular sarcoma, testicular sarcoma 
should be examined about chromosome to distinguish if they 
were of germ cell origin or not. If possible, FISH method is 
better than conventional method in respect of sensibility.
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Figure 5. FISH displayed orange signals for the chromosome 12 cen-
tromeric prove (orange arrow) and green signals for 12p (green arrow). 
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