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CASE REPORT

A case of testicular germ cell carcinoma identified five
years after lung metastasis resection
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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.
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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 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) ). 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
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computed tomography (CT), bone scan and brain magnetic resonance imaging (MRI). Left upper lobectomy and lymph
node dissection were performed (see Figure 2) in May 2006. The post-surgical diagnosis was primary lung
adenocarcinoma (T4N2MO stage 111B, PM1, No 5 lymph node metastasis; see Figure 3). He received adjuvant
chemotherapy with 2 courses each of carboplatin (AUCS) + Paclitaxel (200 mg/m?) and of docetaxel (60 mg/m?) from July
to November 2006. Adoptive immunotherapy was also given after the chemotherapy every one to two months with
dendritic cells and activated killer cells cultured from non-metastatic regional lymph nodes in IL2 obtained at surgery 7.
The total course of immunotherapy consisted of 10 treatments performed between Nov 2006 and March 2008, the total
number of cells transferred being 4.75x10.

Figure 1. CT shows left upper lobe tumor of
60 mm x 57 mm in diameter.

Figure 2. Macroscopic view of lung tumor.
The tumor has 2 parts with clear viable and
yellowish gray lesions separated by multiple
septa. The margin is clear but uneven.

He visited our hospital every 2-3 months for 2 years after surgery and every 6 months thereafter. His condition was good
and uneventful until he noticed a rapidly growing tumor in his scrotum in November 2011. The left testis was resected
(see Figure 4). The diagnosis was a germ cell tumor of the left testis, mixed forms, pT1 embryonal carcinoma 70% >yolk
sac tumor 30% (see Figures 5). Furthermore, reevaluation of the left lung tumor with an immunohistochemical procedure
revealed AFP (+) (see Figure 6a), PE-10 (-) (see Figure 6b) and TTF-1 (-) (see Figure 6c). The final diagnosis of the lung
tumor was metastatic lung carcinoma of the testis.
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Figure 3. Microscopic view of the lung. (Hema-
toxilin and eosin stain x200). Cuboidal and poly-
gonal tumor cells with hyperchromatic nuclei are
arranged in a papillary pattern. Enlarged nucleoli
and mitosis are numerous. The diagnosis was
poorly differentiated papillary adenocarcinoma.

Figure 4. Macroscopic view of germ cell tumor of
the left testis.

Figure 5. Germ cell tumor of the testis. Tumor cells with round to oval nuclei are arranged in a reticular and papillary pattern. Tumor
cells are AFP stain positive (Yalk sac tumor 30%).
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Figure 6. Immunohistochemical analysis of lung tumor. Tumor
cells are stained with (a) AFP(+); (b) PE-10(-); (c) TTF-1 (-).
Immunohistochemical stain indicated the lung tumor is a
metastasis of germ cell tumor of the testis.

3 Discussion

Metastatic disease may occur years or even decades after successful treatment of the primary tumor by surgery or adjuvant
treatment ™Y, It has been proposed that this latency period is due to a clinical phenomenon known as tumor dormancy .
CUP is defined as a histologically proven metastatic malignancy in which the primary tumor could not be detected by
routine diagnostic procedures 2. This case should have been diagnosed as CUP until the disclosure of primary lesion. It
was very difficult, however, to diagnose the present case as a metastasis since the histological diagnosis was adenocar-
cinoma of the lung which suggests a primary lung cancer. It is conceivable that the germ cell tumor metastasized to the
lung in the relatively early stages of malignant transformation while the primary lesion remained dormant for more than 5
years. This case led us to consider several interesting clues concerning tumor dormancy and the formation of metastasis.

First of all, malignant tumors start shedding tumor cells from a very early stage of their growth, even during dormancy or
clinically undetectable period ™3, In the present case, tumor cell shedding and metastasis formation started at least 5
years before the detection of the primary germ cell tumor in the left testis. Dormant tumor cells may exist in a quiescent
state for many years as solitary cells (cellular dormancy) or as micro-primary or micrometastases whose cellular
proliferation is counterbalanced by apoptosis (tumor mass dormancy) ™!, It is conceivable, in our case, that the primary
germ cells, whose cellular proliferation was counterbalanced not only by apoptosis but also by the shedding of tumor cells,
remained dormant.
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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 "% 2) limitation in the blood supply
(angiogenic dormancy) #?4: 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 - 4 131,

Recent evidence indicates that tumor microenvironment is a critical regulator of cancer progression %! and a major
factor in determining the survival and growth of circulating and disseminating tumor cells at preferential target sites % %,
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 "4 —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 ©*°!. 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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