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Abstract

Primary malignant germ cell tumors of the mediastinum are ex-
tremely rare among females. Primary choriocarcinoma of the medias-
tinum is a rare form of extragonadal germ cell tumor that has a poorer
prognosis in comparison to other extragenital germ cell tumors and
occurs almost exclusively in young men. Intrathymic parathyroid ad-

enoma is a rare cause of persistent primary hyperparathyroidism. We
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Introduction

The parathyroid glands and the thymus have a close em-
bryologic and anatomic relationship; however reports of co-ex-
istent ectopic mediastinal parathyroid and extragonadal germ
cell tumor pathology are rare in the literature. We report on
a 78-year-old woman with primary hyperparathyroidism sec-
ondary to an ectopic parathyroid adenoma in association with
a metachronous choriocarcinoma of the anterior mediastinum.

Material and methods

A 76-year old woman, with a history of hypertension, hyper-
lipidemia, total thyroidectomy and uterus prolapse, was admit-
ted in our hospital for the investigation of blood loss from the
large bowel. She was diagnosed with diverticulosis of the large
intestine. At the same time, her calcium level was 13.5 mg/
dL (normal range: 8.4-10.5 mg/dL), her Parathyroid Hormone
(PTH) level 477.8 pg/mL (normal range: 15-65 pg/mL) and the
24-hour-urine calcium 513 mg/24h. Renal stones were found
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in her right kidney. However, subsequent high resolution CT
scan of chest and neck, failed to demonstrate any abnormal-
ity. The patient underwent a Technetium-99m-sestamibi SPECT
CT (99mTc/99mTc-MIBI) for parathyroid lesion localization. The
scan showed a focus of increased MIBI accumulation in the an-
teriosuperior mediastinum, at the left side of the midline and
a lesion of ovoid configuration was identified, measuring 15.6
x 21.2 x 25.6 mm, consistent with ectopic anterior mediastinal
parathyroid adenoma. Remarkably, the possibility of thymoma
was proposed from the radiologist. The patient refused any
surgical intervention and was put on medication with follow up
calcium level monitoring.

One year and nine months later the woman entered the hos-
pital with recent acute respiratory distress (shortness of breath)
of 10-days duration and pulse sensation during the night hours.

Imaging investigation with chest Computerized Tomographic
scan (CT-scan) and Magnetic Resonance Imaging (MRI) showed
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a bulky anterior mediastinal mass, of 110.3 x 109.2 x 90.8 mm,
in the anteriosuperior mediastinum, expanding and encroach-
ing on surrounding structures, including shift of the large veins
to the left. Multiple nodular lesions of 1-1.5 cm were found at
the periphery of the mass. There was pleural and small pericar-
dial effusion. The mass was in contact with the visceral pleura
of the right upper and median pulmonary lobes. There were no
pulmonary lesions.

CT-guided Fine Needle Aspiration Biopsy (FNAB) was initially
diagnostic of a non-specific high grade sarcoma. In the differ-
ential diagnosis were included sarcomatoid thymic carcinoma,
monophasic synovial sarcoma and sarcomatoid mesothelioma.
The immunohistochemical investigation was positive for VIM,
CD99 (membranous), EMA (focally), calponin and negative for
KerAE1/AE3, Ker5/6, Ker7, Ker19, TTF1, CD5, LCA, CD34, bcl-2,
S-100, SMA, GFAP, calretinin, CD30, MPO, c-kit and galectin-3.
Nevertheless, after examination of multiple serial H&E (He-
matoxylin and Eosin) sections, rare large multinucleated giant
cells, with dark smudged nuclei, and abundant eosinophilic cy-
toplasm were revealed (Figure 1). Immunohistochemically, the
tumor cells were reactive for B-HCG (Figure 2). The admixture of
medium-sized cells and multinucleated cells in a hemorrhagic
background lead to the diagnosis of choriocarcinoma. The se-
rum B-HCG level (beta-human chorionic gonadotrophin) at the
time of diagnosis was 300 mlU/mL (normal: <5M mlU/mL). Al-
pha-fetoprotein was not detected in the serum.

The patient refused chemotherapy and an attempt was
made for surgical debulking of the tumor. Radical removal of
the mass was not possible, because of massive involvement of
the adjacent structures (infiltration of neighboring organs-great
vessels, lung and chest wall) and hemorrhage. The tumor was
dissected via piecemeal approach (Figure 3). The tumor was
extensively necrotic and hemorrhagic. The patient died shortly
after surgery.

Results

On gross examination, several fragments of a tumor mass
were received, the larger of which measuring 10.5 x 10 x 6.5
cm, exhibiting tan-white to yellow appearance, with focal nodu-
larity, necrotic and cystic areas.

Histologically, the tumor consisted of a high grade, mitoti-
cally active, pleomorphic, epithelioid and partly spindle cell
malignant tumor, extensively necrotic and hemorrhagic. The
neoplastic cells were of medium size with indistinct cell bor-
ders or spindle shaped with pleomorphic nuclei and prominent
nucleoli. In a few areas there were interspersed multinucleated
cells with smudged dark nuclei and abundant eosinophilic cy-
toplasm. The tumor was infiltrating striated muscle fibres, fatty
tissue with remaining islands of thymic tissue in areas (Figure
4) and interspersed psammomatous foci. There were large ves-
sel intravascular emboli. The tumor was infiltrating in continuity
the periphery of a circumscribed tumor-like, extensively col-
lagenized fibrosclerotic, partly calcified area, of approximately
2 cm maximum diameter, with small amount of residual areas
of a parathyroid tissue/neoplasm in the fibrotic rim, consistent
with the known clinical history of ‘ectopic mediastinal, intrathy-
mic parathyroid adenoma’ (Figure 5). Pulmonary parenchyma
was evident focally. The two elements were separate-merging

to each other- or intermingled in areas (Figure 6).

Selective immunohistochemical investigation, displayed
strong staining for VIM, calponin, EMA (focally), B-HCG in the
multinucleated giant cells, CD99 (membranous), WT1 and nega-
tive expression for KerAE1/AE3, Ker8-18, Ker19, SMA, desmin,
S-100, CD5, CD30, CD57, calretinin, a-fet. Also, areas of residual
parathyroid neoplasm were positive for PTH, KerAE1/AE3 and
chromogranin.

The diagnosis was of a mediastinal intrathymic choriocarci-
noma in association with ectopic mediastinal intrathymic para-
thyroid adenoma.

/

~

Figure 1: H&E stained section. Malignant neoplasm consisting of
sheets of nondescript mononuclear cells resembling cytotropho-
blasts with interspersed multinucleated giant cells with smudged
hyperchromatic nuclei and abundant eosinophilic cytoplasm, remi-
niscent of syncytiotrophoblasts

\Figure 2: IHC stain for HCG. Tumor giant cells reactive for HCG. /

Discussion

Primary choriocarcinoma of the mediastinum, a form of ex-
tragonadal germ cell tumor, is extremely rare, occurs most ex-
clusively in young men and is most often seen in the second and
third decades of life [1].
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Figure 3: Macroscopic appearance of the surgical specimen. The
\tumor was dissected via piecemeal approach. /

/

Figure 4: H&E stained section. Infiltration of fatty tissue (lower
\half) with remaining islands of thymic tissue (upper half). /
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Figure 5: H&E stained section. Tumor infiltration at the periphery
of a large circumscribed, extensively collagenized fibrosclerotic

\area. /

The mediastinum is an area in which a wide range of tissue
variability exists. Tumors that can occur in this area therefore
can represent many different clinical entities and pathologic
processes.

The presence of primary Mediastinal Germ Cell Tumors
(M-GCT) has been recognized for almost 100 years [2-5]. The
mediastinum is among the compartments of the body most
frequently affected by Germ Cell Tumors (GCTs), secondly only
to the gonads and ahead of other Extragonadal GCTs (EGGCTs)
that affect the retrococcygeal region and central nervous sys-
tem. Like their gonadal counterparts, mediastinal GCTs have
been categorized into pure seminomas, malignant Non-Semi-

Figure 6: H&E stained section. The two elements, choriocarcino-
\ma and parathyroid adenoma intermingled with each other. /

nomatous Germ Cell Tumors (NSGCT), including embryonal car-
cinoma, yolk sac tumor, choriocarcinoma and mixed GCTs, and
teratomas [6]. Primary choriocarcinoma of the mediastinum is
extremely rare, it is commoner in men and is most often seen
in the second and third decades of life [6]. The histogenesis
remains obscure. It has been hypothesized that extragonadal
germ cell tumors in general are a consequence of aberrant mid-
line migration of primordial germ cells [7]. The preference of
GCTs for the mediastinum has been explained by the distribu-
tion of fetal primordial germ cell precursors that migrate from
the yolk sac to paired midline structures called germinal ridges
which during very early development extend virtually through-
out the axial dimension of the body during embryonal develop-
ment. If arrested during migration, some germ cell precursors
may survive and serve as cells of origin for subsequent GCT
development. However, since thymic epithelial stem cells and
their plasticity have only partially been characterized, a somatic
stem cell derivation of at least some of mediastinal GCTs has
not been excluded to date. The origin of extragenital choriocar-
cinoma is bound up with the origin of dermoids and teratomas.
The origin of mediastinal dermoids and teratomas has been
attributed by many to a branchiogenic source; such inclusions
have been noted to have connections with the thymus. Hence,
a derivation has been postulated from the third branchial pouch
and cervical sinus [3].

Choriocarcinoma represents the least common tumor in
the mediastinum and it has been reported only rarely in the
literature and often as case reports or occasional series [8-12].
Primary non-gestational Mediastinal Choriocarcinoma (MC) is
a germ cell malignancy that is diagnosed in the absence of a
primary tumor in the gonads or metastatic disease in the retro-
peritoneal lymph nodes [13].

MC have been described to harbor an isochromosome | (12p)
characteristic of postpubertal malignant GCTs [14]. Primary MC
most often develops in young men [1]. There are only very oc-
casional case reports of MCs described in women [15], includ-
ing one recent publication of only one case in an 82-year-old
woman, what appears to be the oldest patient reported to date
[16]. Our case seems to be the second oldest patient reported
in the literature. Elevated HCG levels typically aid in the diagno-
sis. Non-seminomatous germ cell tumors produce high levels of
AFP, B-HCG, or both. Less than 10% of seminomatous tumors
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produce B-HCG, and those that do produce B-HCG, produce low
levels of this marker. MC are morphologically indistinguishable
from their gonadal or uterine counterparts. Most tumors are
large, soft, friable and extensively hemorrhagic with foci of ne-
crosis. Most cases present with infiltration of neighbouring or-
gans, such as great vessels, lung and chest wall with intra- and
extrathoracic metastases.

One additional issue is that often the diagnosis of M-GCT is
done with a mediastinoscopic biopsy, and once a diagnosis of
GCT is established, it is likely that the patient receives medical
treatment before the tumor is surgically removed, thus mak-
ing histopathological appraisal of the tumor very difficult as of-
ten the tumor has become necrotic. This type of practice has
made histopathologic classification more difficult, as often the
amount of necrosis in a given tumor far exceeds viable tumor.
Also, the rarity of primary MC, the small size of tumor samples
and the scarcity of syncytiotrophoblasts, make it challenging to
diagnose by biopsy alone.

In our case, diagnosis of choriocarcinoma by biopsy was not
easy and was not considered initially in the differential diagno-
sis. It was only after the examination of multiple H&E sections
and the finding of rare multinucleate cells, that the true diagno-
sis came into consideration. After all, the diagnosis of an extra-
genital mediastinal choriocarcinoma in an elderly woman had
not been described before in the literature at the time.

Primary hyperthyroidism usually results from excessive se-
cretion of parathormone (PTH) from the cervical parathyroid
glands. About 85% of the Primary Hyperparathyroidism (PHPT)
is due to adenoma. In 10% of cases, these adenomas can be
ectopic in location. Ectopic parathyroid adenomas can be locat-
ed in any part of their migratory path [17]. Most common sites
of ectopic location of parathyroid adenoma include thymus,
tracheo-esophageal groove, carotid sheath, intra-thyroidal,
para-esophageal locations, base of the skull. Also from ectopic
or supernumerary parathyroid tissue within the pericardium,
soft tissue adjacent to the angle of the jaw or the vagus and
hypoglossal nerves [18]. The ectopic location is due to the com-
mon embryological origin of both the inferior parathyroid gland
and thymus from the third pharyngeal pouch, both migrating
caudally to their respective locations [19]. Though the inferior
parathyroids are usually found adjacent to the inferior pole of
the thyroid, they could lie within the suprasternal fossa, thyro-
thymic ligament, thymus, or perithymic fat in case of an ectopic
gland.

Approximately 10-20% of all parathyroid neoplasms occur
in the mediastinum, most commonly in the anteriosuperior
mediastinum in the vicinity of or within the thymus gland [20].
Patients usually present with symptoms due to hyperparathy-
roidism, but some may be found to have hypercalcaemia inci-
dentally, as in our patient. There is often radiological evidence
of a mediastinal mass.

Large tumours are ovoid in configuration and sharply sepa-
rated from the surrounding tissue by a thin fibrous capsule. A
rim of normal gland is commonly found. Foci of cystic degen-
eration and calcification are apparent in many cases. Parathy-
roid adenomas may exhibit considerable fibrosis, as in our case.
Groups of residual adenoma cells are entrapped within the fi-
brotic wall. In our case, the choriocarcinoma was juxta-opposed
to a rounded, circumscribed area of dense fibrosis and calcifi-
cation, with remaining areas peripherally of parathyroid tissue.

The co-existence of these two elements in the mediastinum,
has not been described before in the literature and it gives us a
broader base for consideration concerning the histogenesis of
these exceedingly rare tumors.

Also important to highlight is the continuous usage of the
term mediastinal GCT, which although appropriate, perhaps
does not convey that M-GCT are likely to be of thymic origin.
Thus, the better nomenclature may be that of Thymic-GCT (T-
GCT), just the same as we use it for thymic carcinoma or other
tumors in that region.

Conclusion

Diagnosis of EGGCTs should always be considered when a
bulky lobulated anterior mediastinal mass is present in a young
male. Our case demontrates that the occurrence of a mediasti-
nal mass in an elderly woman, cannot exclude the diagnosis of
an extragenital choriocarcinoma-although a curiosity- and also
offers the base of thoughts regarding the histogenesis of these
tumors.
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