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Primary yolk sac tumors are extragonadal germ cell tumors commonly seen in children
and young adults. They are more common in men. Germ cells tumor on histopatholog-
ical characteristics is classified as seminoma and non-seminomatous (NSGC). The rarest
form of NSGC is an extragonadal yolk sac tumor of mediastinum. Clinical presentations
are not specific and may imitate other chronic disease such as other malignancies or tu-
berculosis such as chest discomfort, vena cava superior syndrome, fever, weight loss, and
chronic cough. Immunohistochemistry showed a positive result in Alpha-fetoprotein and
pan-cytokeratin. Due to its rarity, brain metastases’ clinical signs and symptoms, anatomical
sites, and characteristics are less well documented. However, the metastatic brain process
gave similar histological findings to the primary site. Additional radiological and laboratory
tests can be carried out to identify other metastatic processes. Standardized treatment of
primary mediastinal sac tumors with brain metastasis has not yet been established. Com-
bining chemotherapy, surgery and radiation treatment could improve overall outcomes and
prognosis. We present a scarce case of primary mediastinal yolk sac tumor with metastatic
brain process in a 32-year-old male with a short survival period.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

brain metastatic process accounts for 1.3% before chemother-
apy [3]. It has a bimodal age distribution, with children be-
ing the most prevalent and 20-30-year-olds being the second

Yolk Sac Tumor (YST) is an extragonadal non-seminomatous
germ cell tumor (NSGCT) [1]. There was an incidence of 500
cases of NSGCT each year in the United States [2]. Interna-
tional Germ Cell Cancer Collaborative Group notes that the

most prevalent age group and predominantly male [4]. Brain
metastatic process from primary mediastinal yolk sac tumor
was scarce with poor prognosis. Our study presents a case of a
young adult male with brain metastases developed from pri-
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Fig. 1 - The thorax CT scan obtained on the first admission showed a solid mass in the middle anterior mediastinum with

the size of 7.65 x 8.28 x 11.3 cm.

Fig. 2 - Brain CT scan before (a) and after (b) intracerebral hemorrhage evacuation from the 7 months after initial treatment.
Intracerebral hemorrhage volume was +27 cc with midline shift <0.5 cm; after surgery, there was a hypodense area which
indicates peritumoral edema. (c) Brain MRI with contrast before evacuation showed intratumoral hemorrhage.

mary mediastinal yolk sac tumors with 9-month survival after
platinum-based chemotherapy.

Case report

A 32-year-old man was referred from the primary healthcare
hospital with progressive pulmonary tuberculosis on oral anti-
tuberculosis medication 3 months before admission and su-
perior vena cava syndrome. Tuberculosis in the previous clinic
was diagnosed with clinical symptoms of chronic cough and
weight loss, with chest x-ray showing pleural effusion and AFB
negative. After 3 months of OAT, the patient did not improve
but getting severe. Hence, He was referred to the higher health
care system.

He presented with chronic cough, dyspnea, upper extrem-
ity swelling, distended neck vein, and 8 kg weight loss. After
a general examination and imaging with a thorax CT scan,
we found a solid mass on the middle anterior mediastinum

(Fig. 1). Mediastinal mass biopsy result in mediastinal yolk sac
tumor. Immunohistochemistry results were positive in PanCK
and AFP. The blood test showed an increase in AFP. The pa-
tient received platinum-based chemotherapy with PEB (cis-
platin, etoposide, and bleomycin) for 3 cycles and bleomycin
for 6 cycles for 6 months. During the treatment, the patient
clinical sign and symptoms improved.

In the 7-month treatment, the patient got a chronic pro-
gressive headache, burning sensation and progressive left
body weakness but did not get medical attention. The follow-
ing week, the patient got loss of consciousness following the
third attack of the left focal to bilateral tonic-clonic seizure at-
tack and was admitted to the emergency room. His vital sign
was stable A Glasgow Coma Scale (GCS) of 15 was obtained on
examination after diazepam and phenytoin injections. Neu-
rological deficits were supranuclear lingual and facial palsy,
left body weakness, and left body paresthesia. An emergency
non-contrast computed tomography (NCCT) scan revealed 27
ccs of intracerebral bleeding in the left parietal cortex (Fig. 2).
We consulted the neurosurgery and internal medicine depart-
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Fig. 3 - Histological specimen from the brain tissue (a) H&E stain 200x insert and (b) H&E stain 400x insert. Both specimens
showed the proliferation of anaplastic cells with prominent nuclei, hyperchromatic, which is characteristic of the metastatic
cell. These cells form epithelial glands, with intervening vessels forming schiller Duval bodies (shown in red arrow).
Further, we performed immunohistochemistry, and the result was positive for PanCK and AFP, consistent with an

endodermal sinus tumor.

ment. The intratumoral hemorrhage was decided to be evac-
uated and biopsied. After surgery, there was no progression in
the neurological symptom.

Brain magnetic resonance imaging (MRI) with contrast
and spectroscopy revealed a solid mass with peritumoral
hemorrhage in the left parietal lobe destruction of the right
frontal-occipital tract. Spectroscopy showed an increase in
the choline/creatinine ratio in intra and peritumoral lesions.
Other screenings such as contrast CT thorax, testicular and
abdominal USG showed negative for tumor existence. Labo-
ratory values showed slight hypoalbuminemia 2.9 g/dL and
hypokalemia 2.9 mmol/L. There was a normal g-hCG level.
Alpha-fetoprotein (AFP) was elevated and significantly re-
duced after brain surgery.

The brain biopsy was consistent with a NSGCT of the yolk
sac type (Fig. 3). Immunohistochemistry in both specimens
showed positive expression of AFP, pan-cytokeratin (PanCK)
and negative expression of CD30. This result was consistent
with a mediastinal yolk sac tumor. The patient was given lev-
etiracetam as an antiepileptic medication. Dexamethasone
was given 15 mg per day and tapered off weekly. Upon dis-
charge, his GCS was 15 without any further neurological deficit
progression. The patient died after 9 months after the first
time he was diagnosed with the primary mediastinal tumor.

Discussion

Endodermal sinus or yolk sac tumor (YST) is a rare malignant
extragonadal NSGC tumor [5]. The World Health Organization
(WHO) has divided germ cell tumors into 2 groups. The first
group is seminomatous, and the second is a NSGCT [6]. The
NSGCT consist of the embryonic tumor, yolk sac tumor (YST),
teratoma, and mixed germ cell tumor [7]. Seminomatous germ
cell tumor is more prevalent compared to NSGCT. Germ cell tu-
mors are classified according to their location as either extrag-
onadal or gonadal [8]. Extragonadal NSGCT is very rare, with

a 2%-5% prevalence among germ cell tumors [9]. It occurs due
to the failure of germ cell tumor migration from the urogeni-
tal to the genital ridge. It eventually ends up in the retroperi-
toneal region and anterior mediastinum [8-10]. The primary
metastatic process of the mediastinal NSGC tumor is the lung,
bone, and brain. The prevalence of metastatic brain process
was low after Cisplatin-based treatment was introduced [11].
The likelihood of brain metastasis increases if there is a re-
lapse in cisplatin-based treatment presence of lung metas-
tases [12].

Primary mediastinal GCT prevail in only <0.5% case of all
thoracic outlet tumors [5].

According to a systematic review, only 10 studies of me-
diastinal germ cell tumors have been reported up to August
2020, with 90% of them being malignant yolk sac tumors. This
showed the rarity of primary mediastinal germ cell tumors
[10]. Males are more affected than their female counterparts
with poor prognoses [13]. Pure yolk sac tumor majority found
40% of children, and mixed-type YST was found in young
adults [14]. The retrospective study by Skuari et al. showed a
median age of 28.5 years old [4,10,15].

Presentation of primary mediastinal yolk sac tumors that
are not specific can mimic other chronic diseases or tho-
racic outlet compression syndrome [16]. Chronic signs of pri-
mary mediastinal YST is weight loss (11%), coughing, and fever
(13%). In the area where TBC is endemic, primary mediastinal
YST could be misdiagnosed as TBC [17]. Other signs of tho-
racic outlet compression, such as chest pain, dyspnea, and
superior vena cava syndrome, were also present in this case,
with a prevalence 23%, 25%, and 10%, respectively [17]. Brain
metastatic process characteristic from primary mediastinal
NSGCT is less well documented. However, some have re-
ported metastatic processes to the cerebellum, cerebral hemi-
sphere angiomatosis, and intratumoral hemorrhage [11,14,18].
In a retrospective study of 523 patients, one-third of patients
with relapsed germ cell tumors and half of the patients with
primary germ cell tumors presented with brain metastases
were asymptomatic [12]. Metastatic brain processes’ clini-
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cal signs vary according to their size and location in the
brain.

The gold standard for diagnosing primary mediastinal yolk
sac tumors is histopathological and immunohistochemistry
examination. This could differentiate YST from other NSGCT.
The immunohistochemistry profile in YST revealed positive
in pan-cytokeratin and Alpha-fetoprotein. Seminoma will give
negative results [19].

Surgery, chemotherapy, or combined are available as op-
tions for treatment to improve survival rates. Platinum-based
chemotherapy is the first-line option. It usually starts with
4 cycles of VIP or BEP. However, research preferred VIP (cis-
platin, etoposide, and ifosfamide) compared to BEP (cisplatin,
etoposide, and bleomycin) chemotherapy regimens [20]. An
observational study involving 221 patients with mediastinal
yolk sac tumors with platinum-based chemotherapy showed
that 13% got acute respiratory distress with BEP treatment
compared to VIP treatment [21]. It is suggested that BEP in-
duce respiratory failure after surgery. However, surgery in a
mediastinal yolk sac tumor with a combination of pre- and
post-chemotherapy has to be performed. Surgery is suggested
to be done after several chemotherapies [8]. The metastatic
brain process of YST could be treated with radiotherapy and
chemotherapy [22]. Surgical removal is recommended in cases
of a single lesion tumor with intratumoral hemorrhage and a
tumor diameter >2 cm [11].

Prognosis of Mediastinal yolk sac from the international
germ cell cancer collaborative group showed progression-
free survival for YST in 5 years, only 35%. It would be be-
low 50% if there were metastatic processes outside the medi-
astinum [3,23]. Patients with metastatic brain process got 24
months mean survival [22]. This unfavorable prognosis has
been attributed to several factors, including the ability for
complete surgical resection, advanced stages of the disease,
early metastasis, AFP levels, multiple metastatic processes of
the brain with a diameter >2 cm, and rapid growth of the tu-
mor [20,22].

Conclusion

Though extremely rare, brain metastases in primary medi-
astinal YST have a poor prognosis. Signs and symptoms are
not specific, so physicians should be more aware and reeval-
uate patient diagnosis [5]. As opposed to a single treatment,
multimodal treatment, including pre-chemotherapy, surgery,
and post-surgical chemotherapy, gives better outcomes. Cran-
iotomy resection with a combination of radiation therapy can
be done in case of cerebral metastatic process [24]. The current
management of NSGCT with cerebral metastasis is not opti-
mized due to the scarcity of cases. Adapting therapy with a
multi-disciplinary approach is the best choice for understand-
ing and treating the disease [16].
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