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Abstract
A malignant germ cell tumor (GCT) might contain or transform into malignant non-germ cell histology,
commonly referred to as somatic-type malignancy (SM). It is a rare phenomenon with poorly understood
pathogenesis. SMs are mostly associated with teratomas and are mainly observed in late relapsing cases.
There are no consensus guidelines on the management of SMs; however, surgery is considered to be the
mainstay of treatment. Prognosis is variable depending on the time of diagnosis, site of relapse, and type of
histology.

Here, we present a case of a 44-year-old male with a history of mixed GCT stage IIA, initially managed with
right radical orchiectomy, who developed a relapse of GCT 10 years later with an SM of adenocarcinoma
subtype.
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Introduction
In the year 2022, there will be approximately 9910 estimated new individuals diagnosed with testicular
cancer in the United States, representing approximately 0.5% of all cancer cases [1]. Even though testicular
cancer is uncommon, it is the most common malignancy in men aged 20-39 years [2]. Most testicular cancers
are germ cell tumors (GCTs), classified as seminomatous and non-seminomatous germ cell tumors
(NSGCTs). Of NSGCTs, 30-50% are comprised of more than one germ cell component and hence are called
mixed GCTs [3]. It is a highly curable cancer with a five-year relative survival rate of 80-95% when treated
with a multimodal approach [1,4,5]. Despite the good prognosis of testicular GCTs, 10-30% of patients
relapse after initial treatment with some experiencing a late relapse, which is defined as recurrence of a GCT
at least two years after initial complete remission [6]. In a small number of patients, especially those
experiencing a late relapse, malignant GCTs might contain or transform into malignant non-germ cell
histologies resembling cancers seen in other organs, which are known as somatic-type malignancies (SMs)
[7].

Here, we report a case of mixed GCT presenting a late relapse with an SM of adenocarcinoma type.

Case Presentation
A 44-year-old male with a history of right non-seminomatous testicular cancer diagnosed 10 years ago
presented with abdominal discomfort. At the time of initial diagnosis of testicular cancer, the patient
underwent right radical orchiectomy and retroperitoneal lymph node dissection. Pathology was consistent
with mixed GCT: teratoma (50%), embryonal carcinoma (30%), and yolk sac tumor (15%). Surgical margins
were negative. Four out of eight lymph nodes were positive for involvement with predominantly embryonal
carcinoma subtype. The final stage was stage IIA (pT2 pN1 M0). In the adjuvant setting, the patient was
started on etoposide and cisplatin; however, he decided not to continue chemotherapy after one cycle due to
poor tolerance. Follow-up imaging showed no evidence of disease. Four years later, the patient underwent
computed tomography (CT) scan of the abdomen for abdominal pain, which revealed a single retroperitoneal
lymph node to the left of the aorta measuring 6 x 8 mm. Unfortunately, the patient did not follow up with
medical oncology for several years after this scan.

The patient was in his usual state of health until two months ago when he started to experience intermittent
mid-abdominal discomfort with no identifiable worsening or alleviating factors. He did not report fever,
nausea, vomiting, abdominal cramping, diarrhea, or constipation. He denied weight loss, palpable lymph
nodes, or testicular mass. Given the patient’s prior history of testicular cancer with involvement of
retroperitoneal lymph nodes, a contrast-enhanced CT of the abdomen was performed, which showed an
increase in the size of the retroperitoneal lymph node previously seen six years ago. This was followed by a
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positron emission tomography (PET) scan, which showed an increase in the size of the single enlarged
lymph node in the retroperitoneum, now measuring 13 x 13 mm compared to 6 x 6 mm previously (Figure
1). This lymph node had a maximum standard uptake value (SUVmax) of 3 (Figure 2).

FIGURE 1: Computed tomography of the abdomen showing an enlarged
retroperitoneal lymph node.
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FIGURE 2: Positron emission tomography scan showing an enlarged
retroperitoneal lymph node with maximum standard uptake value of 3.

No other areas of enlarged or hypermetabolic lymphadenopathy were noted. While serum lactate
dehydrogenase (LDH) was mildly elevated at 286 U/L, serum alpha-fetoprotein (AFP) was normal and serum
beta-human chorionic gonadotropin was undetectable.

The patient underwent surgical excision of the retroperitoneal lymph node. Tumor cells were positive for
CK20 and negative for CK7, consistent with metastatic adenocarcinoma of likely colon as the primary site of
origin. This was followed by a colonoscopy, but no mass was noted in the entire colon. Given the unusual
site of metastasis from colon cancer, absence of a colonic mass, and prior history of retroperitoneal lymph
node metastasis from testicular cancer, further workup was directed toward evaluation for a relapse of
testicular cancer. Tumor cells showed weak SALL4 staining. Tissue slides from initial orchiectomy and
retroperitoneal lymph node dissections were obtained and reviewed again, and it was noted that the original
tumor contained primarily immature teratoma showing differentiation as immature neuroectoderm,
sarcomatous stroma, odontogenic epithelium, squamous epithelium, and adenocarcinoma. The
adenocarcinoma component was morphologically and immunophenotypically similar to the one seen in the
most recent retroperitoneal lymph node specimen, suggesting metastasis from a relapsed GCT with
transformation into an SM of adenocarcinoma subtype.

Discussion
SM arising from a GCT is a rare phenomenon, occurring in approximately 2.7% to 8.6% of GCT cases, and is
more commonly observed in late relapse cases [8-10]. SMs have mostly been described with teratomas;
however, non-teratomatous associations have been observed as well [11]. SMs can develop in the primary
testicular tumor as well as in metastatic sites, and encompass a wide variety of histologic subtypes with
sarcomas being the most common followed by carcinomas and primitive neuroectodermal tumors (PNET)
[7,9,12]. Rarely, SMs can be hematological malignancies, a combination of different forms, or
undifferentiated tumors [7,13]. Hwang et al., in a study of 63 cases, observed that rhabdomyosarcoma was
the most common histological subtype of SM for tumors found in the testis, while carcinoma, particularly
adenocarcinoma, was the predominant subtype found in the metastatic sites, as in our case [14].
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Given the rarity of SMs, the pathogenesis is poorly understood. Several theories have been postulated in the
past. One hypothesis is that SM may result from the transformation of a teratomatous component in the
GCT, as Hwang et al. observed that a teratomatous component was present in 91% of GCTs in the testis and
87% of GCTs in metastatic sites [14]. Another hypothesis is that the SMs and corresponding GCTs are
clonally related and likely derived from a common pluripotent progenitor cell. This was studied by Kum et al.
involving 27 pairs of teratoma and SMs in metastatic lesions, and showed that SMs that developed in GCTs
had the same genetic alterations as in the corresponding teratomas, detectable by fluorescence in situ
hybridization (FISH) and loss of heterozygosity studies [15]. Similarly, Umbreit et al. demonstrated high
concordance between teratomas and adjacent somatic transformation based on targeted DNA and RNA
sequencing [16]. Finally, the finding of SMs within the metastatic lesions in late relapses with a history of
chemotherapy for the original GCT has prompted a hypothesis that SMs may develop from chemoresistant
elements of the original GCT. It is believed that chemotherapy mainly affects the more aggressive
components of the tumor, while the less aggressive components may later undergo genetic changes and
acquire a more malignant potential. However, this was not observed to be true in a study by Magers et al.
where 13 patients developed SMs before receiving any chemotherapy [11].

As SMs are mostly seen at metastatic sites in late relapses, even decades after initial diagnosis of GCT, it may
be difficult to recognize the origin of SM from a GCT, especially given the fact that not all SMs would have a
concomitant GCT. History of GCT may be helpful in testing additional immunohistochemical stains like
SALL4, which is an excellent marker for GCT; however, a negative or weakly positive SALL4 staining would
not rule out a GCT origin. In our case, metastatic adenocarcinoma of colonic origin was diagnosed initially
with weakly positive staining for SALL4; however, the morphological and immunophenotypic similarity to
the adenomatous component of the original mixed GCT suggested relapsed GCT with SM of adenocarcinoma
type.

At present, the optimal strategy for the management of SMs is unclear. Several studies have shown
resistance of SMs to GCT-oriented chemotherapy with the exception of one report from Pantaleo et al. of
successful treatment of a mixed GCT with SM of sarcoma type with a GCT-oriented treatment [17-19]. A
study of 121 patients with SM treated at Indiana University demonstrated a clinical complete remission (CR)
rate of 12.8% with cisplatin-based chemotherapy, which is significantly lower than the 70-80% rate of CR
that would be expected with cisplatin-based chemotherapy in patients with metastatic GCT [18]. It is unclear
whether chemotherapy directed toward the transformed component would help achieve better results or not.
The role of radiation in this setting is not well defined either. Therefore, surgical resection of the primary or
metastatic site, when resectable, is currently believed to be the mainstay of treatment for SMs to prolong
survival [10,18].

In terms of prognosis of GCTs with SMs, Sharma et al. observed that patients who had GCT with SM at first
presentation or initial diagnosis had a five-year overall survival (OS) rate of 87.5% compared to those who
presented with SM in relapse or post-chemotherapy when five-year OS rate dropped to 37-40% [20]. Several
other studies have suggested that the histological subtype of SM may affect the prognosis as well, with
carcinomatous histology conferring a worse prognosis than sarcomatous or primitive PNET histologies
[8,14,18]. Moreover, Hwang et al. observed that patients with metastatic SMs had significantly poorer
clinical outcomes compared to patients with SMs limited to the testes [14].

Conclusions
SMs arising from GCTs are rare with a poorly understood pathogenesis. These are usually observed in late
relapsing cases mainly at metastatic sites. Surgical resection remains the mainstay of treatment since the
chemoresistance of SMs has been demonstrated in clinical studies. Prognosis is worse for late relapsing
cases, SM in metastatic lesions, and carcinomatous histology.
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