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SYNOPSIS 

A 4-year and 7-month old boy with a cerebellar yolk sac tumor 
was treated with an enucleation of the tumor and post-operative 
irradiation. However, the titer of alpha-fetoprotein increased 
vigorously and a CT-scan showed an enhancing mass in the same 
primary location. He received the second operation by left 
hemi-cerebellectomy 6 months following the first operation. His 
clinical course is favorable until the age of 5 years and 3 
months. Histological features revealed a typical yolk sac tumor 
with a reticular pattern with hyaline droplets in the stroma and 
the cytoplasm of tumor cells, and Schiller-Duval bodies like 
glomeruloid vessels. These hyaline droplets were positive in PAS 
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and AFP staining. By transmission electron microscope, the 
droplets in the tumor cells were shown to be round dense bodies 
with a halo, less than 3 microns in diameter, with or without 
limiting membrane. Their cut 
mulberry like structure when 
microscope. 

surface revealed an irregularly 
observed by scanning electron 

INTRODUCTION 

Intracranial primary yolk sac tumors are very rare, 24 cases 
of primary tumor have been reported in the literature as far as we 
searched. 14 > Most of cases originated in the pineal body and the 
para-pineal region of the brain. 1 • 14• 16 > This is the first 
cerebellar case ever to be reported. Furthermore, the tumor of 
this case was not located in midline, but in the left cerebellum. 
The presence of this tumor might be explained from the autonomous 
proliferation of heterotopic germ cells migrating to the cerebel­
lum. 1

7) Higher alpha-fetoprotein titer in the serum and the 
cerebrospinal fluid decreased rapidly after the operation. 
Serological examination of alpha-fetoprotein can be helpful for 
diagnosis and detection of recurrence. 2• 7 , ll) 

CASE REPORT 

The family and past history of the patient were not parti­
cular. He suffered from headaches, vomiting, and somnolence for 
several days at the age of 4 years and 1 month, and was admitted 
to Kobe Children's Hospital. The headache continued, sometimes 
vomiting occurred, and there was a slight impairment of conscious­
ness but he had no focal sign. As the CT-scan revealed an 
enhanced mass in the left cerebellum, an emergency operation was 
performed for tumor enucleation with a left posterior-fossa­
craniotomy. Post-operative CT revealed the disappearance of any 
enhancing foci. Then irradiation and clinical follow-up were 
performed, but the alpha-fetoprotein level increased at 4 years 
and 7 months. A CT-scan showed an enhancing mass in the same 
location at which the previous operation had been carried out. 
Upon a second surgical intervention a total tumor extirpation was 
performed along with one-third hemi-cerebellectomy. Post-operative 
irradiation was done, and his course is favorable at 5 years and 3 
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months old. 

MATERIALS AND METHODS 

Tumor masses obtained at operations were used for pathologi-

cal examination. Histological sections were stained by HE, PAS, 

and immunohistochemical staining of AFP, CEA and HCG were perform­

ed by PAP method (DAKO Co., Ltd.), respectively. Specimens for 

the electron microscope were fixed in 2.5% buffered glutaraldehyde 

and 1% Oso4 solutions. After the gradual dehydration, specimens 

for transmission electron microscope were embedded in Epon mix­

ture. Their ultra-thin sections were stained by uranium acetate 

and lead nitrate, and observed by a Hitachi HS-8 electron micro­

scope. On the other hand, specimens for the scanning electron 

microscope were preserved in isoamyl acetate after the dehydra­

tion. They were rapidly frozen by liquid nitrogen, and cut with 

frozen knife. After a drying process through critical point 

method, their cut surface was coated by gold ion sputtering, and 

was observed by Hitachi scanning electron microscope. 

RESULTS 

At the first operation, the enucleated mass weighing 15g 

showed grayish-white colour and elastic soft consistency. The 

mass obtained at the second operation showed grossly the same 

features with rather clear boundaries between the intact cerebel­

lum, and weighed 6g (Fig. 1). Histologically, there were various­

ly sized cystic areas with slightly mucinous fluid and loosely 

vacuolated meshworks. Papilla-tubular proliferation of tumor 

cells could be seen around capillaries, and subdivided cystic 

areas (Fig. 2). Cystic cavity channels communicated each other. 

Schiller-Duval bodies could be found in the myxoid stroma, covered 

with a lining of columnar of cuboidal tumor cells just like a 

glomeruloid structure (Fig. 3). Intra- and extra-cellular drop-

lets were scattered in the vacuolated stroma, and were positively 

stained by PAS and AFP staining (Fig. 4). Slightly mucinous 

effusion in the cystic areas were also faintly positive by PAS and 

AFP staining, but not stained by CEA and HCG. Neither tropho­

blastic differentiation and structure resembling placental villi, 

nor epithelial differentiation forming glandular structure resem-
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Fig. 1 

Fig. 2 

A grayish white tumor embedded in the intact cerebel­

lum, obtained at the second operation. 

Papilla-tubular arrangements of tumor cells in sheets 

or ribbons around vessels, subdivided into various­

sized cystic areas. HE staining, x 173. 



Fig. 3 

Fig. 4 

YOLK SAC TUMOR IN THE CEREBELLUM 

Schiller-Duval bodies showing mantled vessels covered 
by cuboidal or columnar tumor cells. Left: HE stain­
ing, x 428, Right: PAS staining, x 428. 

Intra- and extra- cellular droplets showing positive 
alpha-fetoprotein scattered in the vacuolated myxoma­
tous stroma (Left: alpha-fetoprotein staining, x 428) 
and cystic channel separated by strands lined by tumor 
cells (Right: alpha- fetoprotein staining, x 428). 

67 



Fig. 5 

Fig. 6 
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Transmission electron micrograph showing electron dense 

bodies with halo and inter- cellular microvilli. Uranium 

acetate, and lead nitrate doubl e staining, x 6075. 

Scanning electron micrograph showing many round bodies, 

with or without mulberry like materia ls at t he cut 

surface. Ion gold sputtering, x 2850. Left upper 

frame, x 9600. 
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bling embryoid body, were seen in choriocarcinoma or in embryonal 

carcinoma. By transmission electron microscope, tumor cells had 

large and irregular nuclei with prominent nucleoli. They had many 

mitochondria and rough surfaced endoplasmic reticula, but few 

Golgi apparatuses. They showed micrivillous structure and 

occasional tight junctions between adjacent cells. Their 

cytoplasm contained round dense bodies with a halo, less than 3 

microns in diameter with or without a limiting membrane (Fig. 5). 

Amorphous electron dense materials were also found in the loose 

cytoplasm or within dilated rough surfaced endoplasmic reticulum. 

Scanning electron micrographs revealed many round bodies covered 

by a capsule, with irregular mulberry like contents at their cut 

surface (Fig. 6) . Furthermore, there were empty bodies without 

contents and mulberry like contents without a capsule in the loose 

cytoplasm. 

DISCUSSION 

Germinal cell tumors on gonads were classified into seminoma, 

embryonal carcinoma, choriocarcinoma and teratoma. 4 > A group of 

embryonal carcinoma with a yolk sac structure was designated as 

endodermal sinus tumor by Teilum, 20 > and yolk sac tumor by 

Huntington. 9 • lO) The histological diagnosis of yolk sac tumor is 

based on: 5 • 21 ) ( 1) Loose vacuolated network defined by flat 

mesothelioid cells, (2) Schiller-Duval bodies (endodermal 

sinuses), (3) Honeycomb pattern of microcysts (yolk sac vesicle), 

(4) Labyrinths of communicating cavities and channels, (5) Regu­

larly arranged cysts lined by flat cells, (6) Polyvesicular vitte­

line pattern (supposed to recapitulate yolk sacs of blastocyst: 

stage of embryogenesis), (7) Myxoid stroma (extra-embryonic meso­

derm), (8) Compact aggregates of primitive cells, (9) Intra- or 

extra-cellular hyaline globules (alpha-fetoprotein positive). The 

extra-gonadal occurrence of yolk sac tumor is found in the 

saccrococcygeal region, 23 ) retroperitoneum, 15 > anterior medias­

tinum, 22 • 24 > liver8 ) and face, in addition to the pineal region. 
1, 3, 16) However, a cerebellar origin of this tumor has not been 

reported to date. 

The yolk sac membrane has the role of the encompassing and 

the protecting the fetus. Furthermore, it produces many serum 
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proteins at the fifth week of gestational age, such as pre­
albumin, alpha-fetoprotein, alpha-1-antitrypsin and transferrin. 6 ) 
It fulfils a hepatic function during early embryogenesis. ~isto­
logically, alpha-fetoprotein positive droplets were variously 
sized in this case. Intra-cellular droplets showed amorphous low 
dense bodies covered with or without a limiting membrane. The 
contents of droplets were various morphologically, ranging from 
mulberry like solids to empty ones. Amorphous dense materials 
without a limiting membrane could be seen in the distended rough 
surfaced endoplasmic reticulum. From these findings, AFP droplets 
might be formed in the rough surfaced endoplasmic reticulum of 
tumor cells, and released after maturation into the interstitial 
and cystic lumina. Their secreted materials might be absorbed 
into draining capillaries, or mixed in cerebrospinal fluid, 
subsequently raised AFP titer in blood and cerebrospinal fluid. 

Germ cells are located at the wall of the yolk sac during an 
early embryonal stage. They migrate toward the region of the 
genital ridge. Some of them failed to reach there, destined to 
survive as ectopic germ cells. Germ cell theory was hypothesized 
by Kleinsmith, 12 ) who suggested that their transplantation could 
induce multiple embryonal carcinoma associated with the potential­
ity for trophoblastic and teratomatous development. 

Electron microscopic features of intracranial yolk sac tumor 
were occasionally reported in the literature, and were said to be 
similar to gonadal tumor. 
basement membrane like 

Stachura et al. reported characteristic 
materials in yolk sac tumor cells 

originating in the pineal region, but did not conment on the 
correlation with secretion of alpha-fetoprotein positive granules. 
18) 
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