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Abstract 
A 33 year-old man was referred to our center with swelling of the left scrotum. He underwent resection of the left testis, 

and pathological diagnosis indicated a germ cell tumor of that testis. His past history included lung cancer resection 5 years 

before the testicular surgery. Precise pathological reevaluation of the lung cancer using immunohistochemical methods 

indicated that the tumor originally diagnosed as lung cancer was a metastasis of the germ cell tumor of the left testis. 

Key words  
Carcinoma of unknown primary, Dormant tumor cells, Germ cell carcinoma, Lung metastasis, Immunotherapy 

1 Introduction 
Carcinoma of unknown primary (CUP) is defined as a biopsy-proven metastatic malignancy in which no primary tumor 

could be detected despite thorough diagnostic evaluation [1, 2]. CUP accounts for approximately 3% of all head and neck 

squamous cell carcinomas. The mechanisms of CUP are surmised to be rapid growth of metastatic tumors resulting in 

clinically evident lesions while the primary tumor remains dormant, asymptomatic and undetectable by routine 

examinations. Dormant tumor cells may exist in a quiescent state for many years as solitary tumor cells (i.e., cellular 

dormancy) or as micro-primary lesions or micro-metastases whose cellular proliferation is counterbalanced by apoptosis 

(tumor mass dormancy) [3-5]. The diagnosis of CUP is not difficult when a tumor develops in a histologically heterotopic 

site, for example, adenocarcinoma in lymph nodes or bone marrow while the primary lesion is not detected for a relatively 

long period of time. However, it is very difficult if the metastasis grows in a histologically orthotopic site, as in the case of 

adenocarcinoma or squamous cell carcinoma in the lung. The present paper reports a case of a germ cell tumor of the left 

testis diagnosed 5 years after the resection of a pulmonary metastatic tumor.  

2 Case report 
In April 2006, a twenty-eight-year-old man was introduced to our cancer center with a primary lung adenocarcinoma of 

the left upper lobe (see Figure 1). No distant metastases were confirmed by routine examinations for lung cancer using 



www.sciedu

Published by

computed t

node disse

adenocarci

chemothera

to Novemb

dendritic ce

The total c

number of 

Figure 1. CT
60 mm × 57

Figure 2. M
The tumor h
yellowish gr
septa. The m

He visited 
and uneven
(see Figure
sac tumor 3
revealed A
tumor was 

u.ca/jst                

y Sciedu Press   

tomography (C

ection were p

noma (T4N2M

apy with 2 cour

ber 2006. Ado

ells and activat

course of immu

cells transferre

T shows left upp
7 mm in diameter

Macroscopic view
has 2 parts with 
ray lesions separ
margin is clear bu

our hospital ev
ntful until he n
e 4). The diagn
30% (see Figur

AFP (+) (see Fig
metastatic lung

                          

                         

CT), bone scan

performed (see

M0 stage IIIB

rses each of car

optive immuno

ted killer cells c

unotherapy con

ed being 4.75×

per lobe tumor of
r. 

w of lung tumor.
clear viable and
ated by multiple
ut uneven. 

very 2-3 month
noticed a rapid
osis was a germ
res 5). Furtherm
gure 6a), PE-10
g carcinoma of

                          

                          

n and brain mag

e Figure 2)

B, PM1, No 5

rboplatin (AUC

otherapy was a

cultured from n

nsisted of 10 tr

1010. 

f 

 
d 
 

hs for 2 years a
ly growing tum
m cell tumor o
more, reevalua
0 (-) (see Figur
f the testis. 

                         

                         

gnetic resonan

in May 2006

5 lymph node

C5) + Paclitaxe

also given afte

non-metastatic 

reatments perfo

after surgery an
mor in his scro
f the left testis,

ation of the left 
re 6b) and TTF

                       Jo

                          

nce imaging (M

6. The post-su

e metastasis; s

el (200 mg/m2)

er the chemoth

regional lymph

formed between

nd every 6 mon
otum in Novem
, mixed forms,
t lung tumor wi
F-1 (-) (see Fig

ournal of Solid T

                          

MRI). Left upp

urgical diagno

see Figure 3)

) and of docetax

herapy every o

h nodes in IL2 

n Nov 2006 an

nths thereafter.
mber 2011. The
, pT1 embryon
ith an immuno

gure 6c). The fi

Tumors, 2014, V

                         

er lobectomy a

osis was prim

. He received

xel (60 mg/m2)

one to two mo

obtained at sur

nd March 2008

. His condition
e left testis wa

nal carcinoma 7
histochemical 
nal diagnosis o

Vol. 4, No. 4 

                         19

and lymph 

mary lung 

d adjuvant 

) from July 

onths with 

rgery [6-10]. 

8, the total 

 

 

n was good 
as resected   
70% >yolk 
procedure 

of the lung 



w

2

F
t
g
a
a
p

F
t

F
c

www.sciedu.ca/j

20

Figure 3. Micro
toxilin and eosin
gonal tumor cel
arranged in a pa
and mitosis are
poorly differenti

Figure 4. Macro
the left testis.  

Figure 5. Germ
cells are AFP sta

jst                       

oscopic view of
n stain ×200). C
lls with hyperch
apillary pattern. 
e numerous. Th
iated papillary a

oscopic view of 

m cell tumor of th
ain positive (Yal

                          

f the lung. (Hem
Cuboidal and pol
romatic nuclei a
Enlarged nucle

he diagnosis w
denocarcinoma. 

germ cell tumor 

he testis. Tumor 
lk sac tumor 30%

                         

ma- 
ly- 
are 
oli 

was 
 

of 

cells with round
%). 

                         

 

d to oval nuclei a

                Journ

                      

are arranged in a

al of Solid Tumo

         ISSN 1925-

a reticular and p

ors, 2014, Vol. 4

-4067   E-ISSN 19

apillary pattern.

4, No. 4 

925-4075 

 

 

 

 Tumor 



www.sciedu

Published by

Figure 6. Im
cells are sta
Immunohist
metastasis o

3 Disc
Metastatic 
treatment [1

CUP is def
routine diag
was very d
cinoma of 
lung in the 
years. This

First of all,
clinically u
years befor
state for m
proliferatio
germ cells,
remained d

a 

u.ca/jst                

y Sciedu Press   

mmunohistochem
ained with (a) A
ochemical stain

of germ cell tumo

cussion 
disease may oc
11]. It has been 
fined as a histo
gnostic proced

difficult, howev
the lung which
relatively early

s case led us to 

, malignant tum
undetectable pe
re the detection
many years as
on is counterba
 whose cellular

dormant.  

                          

                         

mical analysis of
FP(+); (b) PE-1
n indicated the
or of the testis. 

 
ccur years or ev
proposed that t
ologically prov

dures [1, 2]. This 
ver, to diagnos
h suggests a pr
y stages of mal
consider sever

mors start shedd
eriod [12, 13]. In 
n of the primar
s solitary cells
lanced by apop
r proliferation w

                          

                          

f lung tumor. Tum
0(-); (c) TTF-1 

e lung tumor i

ven decades aft
this latency per
ven metastatic 
case should ha

se the present c
rimary lung can
lignant transfor
ral interesting c

ding tumor cel
the present ca

ry germ cell tu
s (cellular dor
ptosis (tumor m
was counterbal

                         

                         

mor 
(-). 
s a 

fter successful t
riod is due to a
malignancy in

ave been diagn
case as a meta
ncer. It is conc
rmation while 
clues concernin

ls from a very 
ase, tumor cell 
mor in the left

rmancy) or as 
mass dormancy
lanced not only

b 

c 

                       Jo

                          

treatment of th
a clinical pheno
n which the pr
nosed as CUP u
astasis since the
ceivable that th
the primary les
ng tumor dorm

early stage of 
shedding and 

t testis. Dorman
micro-primar

y) [14-16]. It is co
y by apoptosis 

ournal of Solid T

                          

e primary tumo
omenon known
rimary tumor c
until the disclos
e histological d
he germ cell tu
sion remained 

mancy and the f

their growth, e
metastasis for

ant tumor cells 
ry or microme
onceivable, in o
but also by the

Tumors, 2014, V

                         

or by surgery o
n as tumor dorm
could not be de
sure of primary
diagnosis was 
umor metastasi
dormant for m
formation of m

even during do
rmation started
may exist in a

etastases whos
our case, that th
e shedding of tu

Vol. 4, No. 4 

                         21

 

 

or adjuvant 
mancy [3-5]. 
etected by 
y lesion. It 
adenocar- 

ized to the 
more than 5 
metastasis. 

ormancy or 
d at least 5 
a quiescent 
se cellular 
he primary 
umor cells, 



www.sciedu.ca/jst                                                                                                                     Journal of Solid Tumors, 2014, Vol. 4, No. 4 

                                ISSN 1925-4067   E-ISSN 1925-4075 22

Secondly, there are two possible explanations for the apparent dormancy of the primary tumor and its fast-growing 
metastasis in the lung: 1) a proliferating subpopulation of the primary lesion metastasized to the lung, or 2) proliferation 
started after the dormant tumor cells arrested in the lung. The former may not be possible because the germ cell tumor in 
the testis would have appeared much earlier than 5 years before the resection of the metastasis. The general mechanisms 
that regulate the transition of dormant tumor cells into a proliferative state remain largely unknown. However, at least 
three mechanisms other than dormancy resulting from cell cycle arrest are suggested: 1) the interaction of the tumor cells 
with their microenvironment, the extracellular matrix, and with the stromal cells [17-20]; 2) limitation in the blood supply 
(angiogenic dormancy) [21-24]; and 3) an active immune system (immune surveillance). These three components have a 
close mutual correlation. Tumor progression not only requires the mutation necessary for malignant cell immortalization, 
transformation and amplification, but also is challenged by numerous intrinsic and extrinsic bottlenecks that can hold the 
tumor in its dormant stages for prolonged periods [3-5, 14, 15]. 

Recent evidence indicates that tumor microenvironment is a critical regulator of cancer progression [17-20] and a major 
factor in determining the survival and growth of circulating and disseminating tumor cells at preferential target sites [25, 26]. 
It is conceivable that dormant tumor cells from the germ cell tumor of the testis migrated through the veins, adhered to the 
pulmonary arterial micro-capillary bed and arrested in the lung. The microenvironment of the lung may have been more 
suitable for dormant tumor cells to adapt, and may have activated the proliferation pathway. The blood supply is also 
important for rapid cell proliferation.  

Immune competent cells have been suggested to eliminate circulating disseminating tumor cells from the body, however, 
in turn, the immune response assists tumor cell proliferation in certain conditions of tumor growth. There are two mutually 

conflicting effects in the immune response to tumor cells [27-31]－inhibition (or suppression) and enhancement (or 

acceleration). When tumors are small or dormant, the immune response works to inhibit tumor growth or eliminate them 
from the body (immune surveillance). On the other hand, once a tumor develops into a clinically detectable mass, the 
immune response, in turn, enhances malignant cell growth.  

As an adjuvant treatment for this patient, we used anticancer chemotherapy and adoptive immunotherapy [6-10]. These 
anticancer therapies may have not only eliminated other metastatic tumor cells, but also suppressed primary tumor cell 
proliferation. The dormant germ cell tumor was already present when the lung carcinoma was diagnosed in 2006, and the 
chemo-/immune-therapies might a possible reason to activate these “dormant” cells, leading to tumor formation after the 
influence of immune response. 

In the study presented here, we learned several important details concerning tumor growth and metastasis: 1) tumor cells 
are released from a primary lesion in the relatively early stages of tumor progression, even at a dormant, clinically 
undetectable stage of cancer development; 2) tumor dormancy may have been induced by the balance of proliferating 
tumor cells and apoptosis or shedding of tumor cells from the primary lesion; 3) tumor growth is deeply dependent on the 
microenvironment.  It must be realized that clinically detectable tumors are only a part of the overall dissemination and 
circulation of tumor cells in the body, and that tumor dormancy depends closely on the delicate balance of the tumor 
microenvironment, the immune response and angiogenesis. 
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