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Table 1. Light microscopic findings of ependymomas and ependymoblastomas
Age Sex Loc.|T.R. PR H.R. Mit. EP. Cal |GFAP Vim. Ker. S$-100
case 1 34 F v + + - - — + + - +
2 8 F N |+ + o+ = = t + - -
3 6 M N | 4 + o+ o+ o+ =+ o+ =+
4 1 F N | 4 + - + - - -
S5# 16 M L + + + + + + + + — -
6# 27 F L + + + - - + — - (+)
7* 20 M \'4 H H ++ +#+ + - + it - +
8 1 F v H H H+ H + — + -~ - -
9" 8m M v + + + + + - | (+) + - -
10* 28 M I + #+ + H + = | () (+) - -
control
human \'s - - — — — — — + ~ -
mouse L — — - - - — — - — -

Case presentation with the summary of HE-stains and immunohistochemical stains of ependymomas,
ependymoblastomas(*) and controls of normal ependyma. Figures of age stand for years except case
9 with m (months). F, female; M male; #, clear cell variants; Loc, Location of the original site of
tumors. L, lateral ventricle; III, third ventricle; IV, fourth ventricle; +, a few are seen or positive

reaction; (+), partially positive reaction :

H#, many are seen;

—, none is seen or negative reaction;

TR, true rosette; P.R. pseudo rosette; H.R., Homer Wright rosette: Mit., mitosis; End., endothe-

lial proliferation; Cal, calcification; GFAP, glial fibrillary acidic protein;

keratin; S$-100, S-100 protein.

Vim., vimentin; Ker,,
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Table 2. Light microscopic findings of choroid plexus papillomas

Age Sex Loc. [T.R. PR. HR. Mit P.L. Cal |GFAP Vim. Ker. S-100

case 1 3 F N - - - - - - - + -

2 Im M v - - - — - — - + + -

3 14 M v - + - - + - - - (+) +

4 18 M v — — - — - — 1 (+) - - +

5 15 F N - - — - - + - - (+) +

6* 11 F L - + - ++ + — - - (+) +

control

human I\ - - - - - - - - -+ ()

mouse L - — — - - - - - - -

Case presentation with the

age stand for years except case

summary of HE stains and immunohistochemical stains of choroid plexus
papillomas, a malignant choroid plexus papilloma (¥)
2 with m (month).

and controls of normal choroid plexus. Figures of

Abbreviations and symbols are the same as those in table 1, except P.L., plasma leakage.
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Fig.1. HE stain of the ependymoma in case 1,
showing the perivascular arrangement of tumor
cells and the ependymal. true rosette (TR).
Filamentous processes (arrowheads) are seen
among the tumor cells and around the blood
vessel (BV). X200

Fig.2. HE stain of a clear cell variant of the
ependymoma in case 5 demonstrating the
honeycomb appearance with the perinuclear
halo. Arrows indicate calcified materials. X 200
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Fig.3. HE stain of the ependymoblastoma in case

7, showing many true rosettes (TR), a perivas-
cular pseudo-rosette (PR) and Homer Wright
rosettes (HR). X200

Fig. 4. HE stain of the choroid plexus papilloma in
case 1, demonstrating the papillary structure of a
mono or a few layer sheats of tumor cells around
the vascular connective tissue (VC). X200
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Fig.5. HE stain of the malignant choroid plexus
papilloma in case 6, demonstrating the diffuse
and solid cellular proliferation with nuclear
atypism and pleomorphism. Pseudo-rosette like
arrangement of the tumor cells is seen around the
blood vessel (BV). X200

Fig.6. GFAP stain of the ependymoma in case 1,
showing the strongly positive cytoplasmic
processes (arrow) around a blood vessel (BV) and
among the tumor cells. Counter stained with
methyl green. X200
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Fig. 7. An electron micrograph of the normal
ependymal cells of an eight-day-old mouse,
showing the well-developed microvilli (MV) and
normal cilia (C) at the ventricular surface and
basal bodies (BB) underneath. Microtubules are
rich at the luminal pole and the intermediate
filaments are located mainly at the basal pole. X
7800
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Fig.8. Normal ependymal cells of a seven-day-old chicken embryo, showing some cytolasmic
protrusions into the ventricle. No microvilli and cilia are seen but a basal body (BB) for each cell.
Side walls are invaginated and were separated by a apace of about 15-20 nm, associated with fine
filamentous accretions (arrowhead). Ventricular surface is electron dense and some pinocytotic
vesicles (arrow) are seen. X 16000
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Fig.9. An electron micrograph, showing the ependymal true rosette in casel.
Nuclei of the tumor cells are located at the basal pole against the lumen. X 3000
Inset ; Some nuclei contain the intranuclear fibrillary bundles, composed of the

paralleled microfilaments. X 20000
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Fig.10. A higher magnification of Fig. 9, showing
the detail of the rosette. Numerous microvilli
(MV) are rod-like shaped and are long enough to
occupy the lumen of the rosette. Cross section
of each cilium (C) contains 9+2 paired axoneme.
Two basal bodies (BB) are seen. Intermediate
junction (arrowhead) is the typical junctional
device between the rosette forming cells.
Microtubules are randomly distributed in the
cytoplasm and intermediate filaments are sparse-
ly seen. X 8000
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Fig.11. A capillary of the ependymoma is directl
and abundant astrocyte-like foot processes (arrow) in the further distance. X3200

Fig.12. A microrosette (MR) forming cell is directly apposed to the basal 1
vascular connective tissue. The cytoplasm contains few intermediate filaments.
pericyte ; X8000

y surrounded by a vascular connective tissue (VO)

amina (BL) on the

E, endothel ; P,
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Fig.13. Microrosettes (MR) of the ependymoma in case3. Small clefts or infoldings of the
extracellular space among the tumor cells and the intracytoplasmic lumen are seen. The space is
usually packed with microvilli and are accompanied with junctional devices nearby. Intermediate
junctions (arrowheads) and gap junctions (G]) are frequently seen in this case. BB, basal body; X
9600
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Fig. 14. Concentric lamellar structures appear in
the microrosettes in case 5. X 16000
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Fig.15. An ependymoblastoma of case7 in groupl, showing the typical micro-
rosettes (MR). Nucleo-cellular ratio is high. X7000




P2 b AN, s S L oD RE A O T 5 125

e e EOfES &L, B 2RO LRFE
X, BB LS AM/Ao Yy MR LR, [Kn
MR (15—20 nm)2V &, BEER E I3RS R E
MIzh b, EEMESES THICED o, FE2H
O ERFEMOBMGILIIEE 7 BEOBRO LT
LbbRIMELIERE LEMROLOELIBITED,
FOMEE L L THE &Nt EREFEIAGLTERE %
Lo,

GFAP B BB X 0 sy sz, 7Y 7 IR
HaBEETHEHY, ERERUC ERFETILESH
Bt b Ans L, £FGFAPBHTH -7z, £
KIED GFAP BRI BAL Tid 10 #ilch 2 Bl &

b

Fig.16. An ependymoblastoma of case 9 in group
2. a: Intermediate junctions (arrow) are seen.
X 65000 b: A basal body is seen. xX22000

Fig.17. A true rosette of the ependymoblastoma in case 7,showing the giant cilia(¥).
They contain several paired axoneme, which sometimes run irregularly and criss-
cross with one another. They no longer show 9+2 conformation. X 16000
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Fig.18. A choroid plexus papilloma in casel,
demonstrating the monolayered tumor cells,
which show the polarity i.e. the luminal pole and
the basal pole. At the luminal pole, numerous
microvilli (MV) and basal bodies (BB) are seen.
Club-shaped microvilli are short and with no
sugar coat. Junctional devices are well develop-
ed. Paralleled rough endoplasmic reticuli (RER)
are seen on this side. The basal pole is always
apposed to the basal lamina (BL) on the perivas-
cular connective tissue. Nuclei are located at
the basal pole and punctate adhesions are com-
monly seen between the lateral walls. Glial foot
processes are not seen. X 5600
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Fig.19. Junctional complexes in the choroid
plexus papilloma of case 5, showing desmosomes
(D) and a hemidesmosome (HD) on the lateral
walls. Intermediate filaments are accumulated
toward the junctional devices. X 35000

¥ 1
Fig.20. Cilia (C) and basal bodies (BB) in a
malignant choroid plexus papilloma of case6
grown abnormally at the lateral walls.
Axoneme are normally arranged on the cross
plane. X33000 :
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Fig. 21. Basal bodies in choroid plexus papilloma
of casel grown abnormally at the basal pole.
Two of the four basal bodies are accompanied
with rootlets (RL). BL, basal lamina; X33000
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Fig.22. A choroid plexus papilloma of case 6,
showing the vascular endothelial fenestrations
(arrowheads). X 47000
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Abstract

Ependymomas, ependymoblastomas, choroid plexus papillomas and malignant choroid plexus
papillomas are well-known tumors around the ventricular system. However, no conclusive
histological criteria have been established for the diagnosis of these tumors so far. The present
study was therefore carried out to learn the structural characteristics of these tumors as the basis
for diagnosis and classification of the tumors, using immunohistochemical method as well as light
and electron microscopy. Sixteen surgically removed brain tumors, consisting of six epencymo-
mas, four ependymoblastomas, five choroid plexus papillomas and one malignant choroid plexus
papilloma, were examined. Normal ependyma and choroid plexus of an adult human, post-natal
mice and chicken embryos were also examined as controls. All ependymomas and ependymo-
blastomas showed true rosettes, which were the most important structure in light microscopy for
final diagnosis. All ependymomas and ependymoblastomas were positive for glial fibrillary acidic
protein (GFAP) but negative for keratin, which contributed to the differential diagnosis.
Ependymoblastomas were divided into two subgroups, one with many true rosettes and the other
with few rosettes. Ependymoblastomas with many true rosettes frequently showed microrosettes
in electron microscopy and were negative for vimentin. Ependymoblastomas with few rosettes
showed no apparent microrosettes and were positive for vimentin. Two cases of clear cell
variants of the ependymoma showed the honeycomb structure with perinuclear halo in light
microscopy and many microrosettes in electron microscopy. Astrocyte-like foot processes with
abundant intermediate-sized filaments were seen among the tumor cells and immediately adjacent
to the vascular connective tissue. This distribution was comparable to that of the cytoplasmic
processes strongly positive for GFAP. Choroid plexus papillomas and a malignant choroid
plexus papilloma showed no true rosettes and were highly positive for both keratin and $-100
protein but almost negative for GFAP. A malignant choroid plexus papilloma with solid cellular
proliferation showed an ultrastructure comparable to the benign choroid plexus papillomas. An
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ependymoblastoma displayed abnormally giant cilia with bizarre axoneme, and two choroid
plexus papillomas showed cilia abnormally located between the tumor cells and basal bodies at
the basal pole of the cell. In conclusion, true rosettes in light microscopy and microrosettes in
electron microscopy are the most important structures for the diagnosis of both ependymomas and
ependymoblastomas. Clear cell variants of the ependymoma and malignant choroid plexus
papillomas can definitely be proved by electron microscopy. Immunohistochemical data may
also contribute to the differential diagnosis.



