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We report the clinical course and autopsy findings of a 19-year-old girl with endodermal sinus
tumor involving the thalamus, hypothalamus, and basal ganglia. The patient initially had tonic-
clonic seizures with abnormal signal involving the right hippocampus, amygdala, basal gan-
glia, putamen, and dentate gyrus. The signal intensity of the posterior pituitary on T1-weight-
ed images was decreased at the time of admission, which was not associated with clinical symp-
toms of diabetes insipidus (DI). A huge tumor mass as well as central DI developed within 10
months. The postmortem examination showed gliosis with calcification involving the right basal
ganglia, internal capsule, and white matter, in addition to a tumor mass involving the thala-
mus, hypothalamus, and basal ganglia. Dissemination of tumor cells in the leptomeninges
and the gliotic area and hydrocephalus were also noted. 
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Intracranial endodermal sinus tumor (EST) is a rare type of
germ cell tumor (GCT) and it comprises 7-10% of primary
intracranial GCTs.1-11 EST occurring in the sellar region is less
common than the one occurring in pineal region, which is sim-
ilar to other histological types of GCT. Sellar or suprasellar GCT,
including EST, manifested visual field defect as well as symptoms
and signs of distrupted hypothalamo-hypophyseal axis, such as
diabetes insipidus (DI), pituitary failure, and precocious puber-
ty.1-7,9,11-18 Seizures or involuntary movements were rarely report-
ed in cases of intracranial GCT.1-3,6,9 The magnetic resonance (MR)
findings of isolated pituitary stalk thickening and/or pituitary
gland enlargement or absence of hyperintense signal generated
by a normal neurohypophysis on a T1-weighted image were
well documented in GCT involving the hypothalamo-pituitary
area.3,6,7,12,13,15-18 We report a case of suprasellar EST initially pre-
sented with tonic-clonic seizures and an abnormally high signal
intensity involving the thalamus, hypothalamus, and basal gan-
glia. A huge tumor mass with leptomeningeal dissemination of

tumor cells as well as central DI developed within 10 months.
The postmortem examination showed gliosis with infiltrating
tumor cells and calcification involving the right basal ganglia,
internal capsule, and white matter, in addition to a tumor mass
involving the thalamus, hypothalamus, and basal ganglia.

CASE REPORT

The patient came to the hospital with suddenly developed
generalized tonic-clonic seizures on November 30, 1997. She
was found in an unconscious state and brought to the emergen-
cy room. The patient had a past history consisting of intermit-
tent headaches. The brain computed tomography (CT) showed
an abnormal signal involving the right hippocampus, amygdala,
basal ganglia, putamen, and dentate gyrus (Fig. 1). A topograph-
ic sagittal T1-weighted image showed a slightly decreased sig-
nal intensity at the posterior lobe of the pituitary gland com-
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pared to that of the anterior lobe (Fig. 2A). She was treated with
Orfil and Dilantin during regular follow-up visits until Septem-
ber 26th, 1998 because the was thought to have epilepsy. Serum
or cerebrospinal fluid (CSF) examinations for tumor markers or
hormone levels or the radiological follow-ups were not performed
during the period. She complained of intermittent headaches,

but did not show any neurological symptoms or signs. She was
admitted to the hospital on October 2nd, 1998 with a chief com-
plaint of abrupt mental status change. The T1-weighted axial
image of the brain showed a large and well-defined oval shaped
isoechoic mass at the suprasellar area, which had amorphous high
signal hemorrhage within the mass (Fig. 3A). The T2-weight-

Fig. 1. The brain computed tomography (A) shows high density at the right basal ganglia (arrow) and the T1-weighted image of the brain
(B) reveals high signal intensity at the right basal ganglia, globus pallidus, and posterior putamen (arrow).
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Fig. 2. The T1-weighted sagittal image (A), taken during first admission, shows a slightly decreased high signal intensity (arrow) at the pos-
terior lobe of the pituitary gland compared to that of the anterior lobe. The sagittal T1-weighted image (B), taken on October 8th, 1998, reveals
a similar signal intensity (arrow) on the posterior pituitary gland compared to that of the anterior lobe, in addition to a large tumor mass with
low signal intensity at the suprasellar area.
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ed axial image of the brain showed an inhomogeneous high sig-
nal mass at the third ventricle area with mild hydrocephalus
(Fig. 3B). After contrast enhancement, the mass, except focal
necrotic areas, was almost homogeneously enhanced. The sagit-
tal T1-weighted image, taken on October 8th, 1998, revealed a
signal intensity at the posterior pituitary gland that was similar
to that at the anterior pituitary gland (Fig. 2B). The patient devel-
oped symptoms of central DI with hypernatremia and polyuria,

which was treated with pitressin. Levels of serum alpha fetopro-
tein (AFP), beta-human chorionic gonadotropin ( -HCG), and
carcinoembryonic antigen (CEA) were 13435.5 ng/mL (normal:
<12.5 ng/mL), 23.28 mIU/mL (normal: <5.0 mIU/mL), and
2.0 ng/mL (normal: <5.0 ng/mL), respectively. Levels of CSF
AFP and CEA were 72464.7 ng/mL and 0.6 ng/mL, respective-
ly, and cell count revealed 20 red blood cells and 40 white blood
cells. Emergency radiotherapy and hormonal therapy were rec-
ommended but refused by patrons. The patient died on October
20th, 1998.

A limited autopsy was performed on brain. The brain weighed
1,556 g and showed prominent parahippocampal gyri with lon-
gitudinal grooves. The leptomeninges revealed multifocal pale
yellowish thickening with entrapped cranial nerves over the base
of the brain. The markedly hemorrhagic and necrotic 5×4×3
cm sized tumor mass occupied large areas of the thalamus, hypo-
thalamus, and basal ganglia with subarachnoid dissemination
(Fig. 4). The lateral ventricles were markedly dilated and sur-
rounding tissues showed edematous changes. The right putamen,
globus pallidus, and internal capsule, as well as the white mat-
ter, revealed a poorly defined pale brownish atrophic area. Micro-
scopic examination of the tumor mass showed a reticular pattern
of endodermal sinus tumor, consisting of a loose meshwork of
communicating spaces lined by poorly differentiated epithelial
cells and frequently noted Schiller-Duval bodies (Fig. 5A). There
were also sheets and compact nests of large cells with irregular
vesicular large nuclei, prominent nucleoli, and eosinophilic or

Fig. 4. The coronal section of the brain shows a large hemorrhag-
ic and necrotic tumor mass occupying the thalamus, hypothala-
mus, and basal ganglia, which infiltrates into the subarachnoid
space. The lateral ventricle is markedly dilated with interstitial
edema in surrounding white matter. Compared with left side, the
right putamen, globus pallidus, internal capsule, and periventric-
ular white matter reveal a poorly defined yellowish brown atroph-
ic area (arrows).

Fig. 3. The T1-weighted axial image of brain (A) shows a large and well defined oval shaped isoechoic mass at the suprasellar area, which
has amorphous high signal hemorrhage within the mass. The T2-weighted axial image of the brain (B) shows an inhomogeneous high sig-
nal mass at the third ventricle area with mild hydrocephalus.
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clear cytoplasms. Mitotic figures and bright eosinophilic PAS
positive intracytoplasmic and extracellular hyaline globules were
numerous (Fig. 5B). The tumor cells showed strong positive
immunoreactivity to CAM5.2 low-molecular-weight keratin
(prediluted, Becton-Dickinson, San Jose, CA, U.S.A.) and AFP
(1:50, Zymed, South San Francisco, CA, U.S.A.) antibodies and
negative reaction to placental alkaline phosphatase (1:50, Dako,

Glostrup, Denmark), -HCG (1:50, Zymed), and CD30 (1:30,
Dako) antibodies (Fig. 5C & D). There were multifocal nests of
tumor cells along the leptomeninges covering the base of the
brain. Sections from the right basal ganglia and the internal cap-
sule showed irregular gliosis, edema, and perivascular infiltra-
tion of lymphocytes and scattered atypical cells (Fig. 6). Multi-
focal calcifications were also noted. Immunohistochemistry with

Fig. 5. Microscopic examination of the tumor (A) shows a reticular pattern of endodermal sinus tumor, consisting of a loose meshwork of
communicating spaces lined by poorly differentiated epithelial cells with Schiller-Duval bodies. The PAS stain (B) reveals many bright
eosinophilic PAS-positive intracytoplasmic and extracellular hyaline bodies (arrows). The immunohistochemical stains show positive reac-
tion to alpha fetoprotein (C) and strong positive reaction to CAM5.2 (D).
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the cytomegalovirus (1:40, Dako) and the herpes simplex virus
(1:200, Dako) antibodies was negative.

DISCUSSION

The geographical incidence of intracranial GCT varies notably.

In Asia including Korea, Japan, and Taiwan, intracranial GCT
comprises 1.7-9.4% of intracranial neoplams. The figure is much
higher than the 0.3-0.5% figures of the Western series.1-8 Intracra-
nial GCTs have a peak incidence in people who are in their sec-
ond decade of life: approximately 90% of intracranial GCTs afflict
those younger than 20 years. Male predominance of intracranial
GCT was noted in all sites except for the suprasellar region, which

Fig. 6. Microscopic examination of the right thalamus, basal ganglia, and internal capsule (A) shows irregular gliosis and edema with scat-
tered atypical cells (arrows). Higher magnifications (B and C) show densely gliotic area with perivascular infiltration of atypical cells and
floating atypical cells in loose edematous area (arrows). The immunohistochemical stain (D) shows glial fibrillary acidic protein-positive glial
fibers with multifocal calcifications (arrows).
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had a female predominance.1,3,4,6,9 The clinical manifestation and
duration vary with histological types and location of the tumor.
A huge tumor mass formation in the suprasellar area involving
the thalamus, hypothalamus, and basal ganglia with dissemi-
nation into subarachnoid space within a year was not unusual for
the evolution of intracranial GCT.9-11,18 Intracranial non-germi-
nomtous GCT including EST showed a more rapid progression
and a worse prognosis than germinoma. The clinical course of
the patient in our study beginning with the generalized tonic-clonic
seizures (and no tumor mass) and resulting in a huge tumor mass
formation and leptomeningeal dissemination within 10 months
was compatible with that of patients who have non-germino-
matous GCTs. Unfortunately, we do not have follow-up radio-
logical examinations nor the serological evidence to visualize the
progression of the tumor in this patient.

The first T1-weighted image of this patient showed no evi-
dence of pituitary stalk thickening and the second sagittal T1-
weighted image showed a pituitary stalk obliterated by the tumor
mass. The signal intensities of the posterior pituitary on both
T1-weighted images was slightly decreased or similar to that of
the anterior pituitary, which was consistent with loss of the hyper-
intense signal generated by normal neurohypophysis. Loss of the
hyperintense signal on neurohypophysis in the first T1-weight-
ed image was not associated with clinically apparent DI or ante-
rior pituitary gland deficiency and the significance of this find-
ing was not evaluated further at the time of first admission and
during the 10 months of follow-up visits. The anterior lobe of
the pituitary gland or intrasellar content was not enlarged in both
MR examinations. The central DI manifested during second
admission could easily be explained by the tumor involvement
of the hypothalamus and the pituitary stalk. In a series of nine
patients with DI and pituitary stalk thickening,12 the authors
discovered that transphenoidal biopsies of the thickened pituitary
stalk showed germinoma in seven patients. Bettendorf et al.13

reported the case of a prepubertal girl with central DI and con-
sequent panhypopituitarism that had evolved over a period of
10 years due to lymphocytic hypophysitis and subsequent ger-
minoma. For a rapid diagnosis of suprasellar GCT before the
development of a larger tumor, repeated cerebral MR and tests
for tumor markers in serum and CSF should be performed every
3-6 months during the first 3 years after the onset of DI.15

The significance of abnormal signals involving the right hip-
pocampus, amygdala, basal ganglia, putamen, and dentate gyrus
on CT and MR images in this case was not clear at the time of
first presentation. Postmortem examination of the brain showed
advanced gliosis with multifocal calcification and scattered tumor

cells in the right basal ganglia. This is compatible with the old
lesion induced by certain pathologic processes. It is possible, but
not confirmed, that the EST existed for a while with no visible
mass formation, which caused localized gliosis and calcification
in the right basal ganglia as well as tonic-clonic seizures. The pos-
sibility of gliosis induced by viral infection (cytomegalovirus and
herpes simplex virus) was ruled out by immunohistochemistry.

Since a high level-more than 1,000 ng/mL-of serum AFP sug-
gests the possibility of EST,3-7,10,11,14,19,20 a markedly increased
serum and CSF levels of AFP in this patient suggests the pres-
ence of EST. The presence of intracytoplasmic and extracellular
PAS and AFP positive eosinophilic hyaline globules were fre-
quently noted on the tumor tissue, which were considered to be
the storage sites of AFP. A histological examination did not show
syncytiotrophoblastic giant cells for the source of HCG in this
case. An increased serum level of HCG with no corresponding
immunoreactive component in tissue was reported previously.4

The differentiation of germinoma from non-germinomatous
GCT by cytokeratin (AE1/AE3) immunoreactivity was consid-
ered questionable, because both germinoma and non-germino-
matous GCTs showed focal or diffuse positive reactions as well as
negative reaction of tumor cells to AE1/AE3 antibody.4 A pre-
vious study with 35 cases of intracranial germ cell tumors showed
expression of CAM5.2, low-molecular-weight keratin, in 100%
of non-germinomatous GCTs and 77% of germinomas.20 It is
possible that the results depend on the characteristics of anti-
bodies and further studies will be helpful.
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