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Cytologic Features of Primary Tumors
in Central Nervous System

Soonae Oak, M.D., Jaegul Chung, M.D., Gyungyub Gong, M.D.,
Gheeyoung Choe, M.D., Eunsil Yu, M.D., and inchul Lee, M.D.,

Department of Pathology, Asan Medical Center, College of Medicine, University of Ulsan

There has been a marked increase in the utility of aspiration cytology for pathologic di-
agnosis. It may be applied to any kinds of organs and substitutes surgical biopsy. Be-
cause of the high risk of complication and difficulties in localization, aspiration cytology
in the central nervous system (CNS) has been used with less frequency compared to oth-
er sites. However, with the advent of sophisticated imaging instruments, aspiration cytolo-
gy of lesions in the CNS is being used increasingly.

We present cytologic features of brain tumors as well as corresponding histologic find-
ings. Eight types of tumors were aspirated intraoperatively and stained with the Papanico-
laou method; 1 anaplastic astrocytoma, 1 glioblastoma multiforme, 1 ependymoma, 1
malignant ependymoma, 1 central neurocytoma, 1 primitive neuroectodermal tumor, 1
henign neurogenic tumor and 1 germinoma.

Cytologic features of the CNS neoplasms were quite” similar to those of histology ex-
cept one spindle cell tumor. Reviewing various CNS neoplasms, it appears that cytology
may be a useful diagnostic method.
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Table 1. Clinical summary of cases
Sex/age Location Histologic diagnosis
case 1 F/26 Frontal Anaplastic astocytoma
case 2 M/14 Temporo-occipital Glioblastoma Multiforme
case 3 M/3 Cerebellum Ependymoma
case 4 M/53 Frontal Malignant ependymoma
case 5 M/28 Lateral ventricle Central neurocytoma
case 6 F/16 Temporo-parietal Primitive neuroectodermal tumor
case 7 M/28 Pineal area Benign neurogenic tumor
case 8 M/13 Thalamus Germinoma

Abe] BAE Al 23 FU4EA WM = &

FAG A 2P BAHA G (Fig 1.,
1b).

CredM  WOIMEZZ (glioblastoma multi-
forme ) : ZUE] AEEe] Fejxe] HAlL
A& Bole =l 2 A} FTUA
ZIEL FRE AZXAL MAY HE A EEY
£ Holrk stgl oy, Al xd e AAE Y

Aok AZES d2 A3 g FEH S

rRojowd 7kE A Az} JHAAY AEE
TR A EFE Alole FAH A2
So] BAFY Y, = A A FFE 5 9l
£ 27 A BAFHE Wy AEY
Sehe] wjdE FAFA gt A LT AN A
= FAxe) A% ¥ Ady AxE §
gl A A E7} FFEAL, S FH
A& I VU Al 29 Z4]0] FiAE ¢
t} (Fig. 2a, 2b).

AN EE ( ependymoma ) : A&7 o] ¢l
AR 23 ERFHE FAUE F
A E A AR EFox =g AEE
o] FAHAL} FYAMNEEL U, J9Y =
EWFYoln, 552 4L 7H G4
o] da 2w FAF AT AEEHUG Al
27k ¥ Ao} FAMRGAS #AHR 4
got, PFHE FYT AXE] FAA
dd, S dEFY 7HEE ZY (perni-

Fig. 1a. Anaplastic astrocytoma. Cytologic features
showing pleomorphic cells in fibrillary background
with increased hyperchromasia, nuclear variation and
prominent nucleoli (Papanicolaou, X400),

Fig. 1b. Histological features exhibit mixed pattern
of fibrillay astrocytes and gemistocytes. Nuclear pleo-
morphism is prominent, and both vascular prolifera-
tion and mitoses are present ( H&E, X200).
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Fig. 2a. Glioblastoma multiforme. Highly anaplastic
tumor cells possessing plentiful cytoplasm are found
in the background of extensive necrosis(Papanico-
laou, X400).

Fig. 3a. Ependymoma. A cluster of columnar tumor
cells surrounding blood vessel show round or oval nu-
clei and moderate amount of cytoplasm
(Papanicolaou, X400).

Fig. 2b. The tumor is composed of anaplastic as-
trocytes showing cellular pleomorphism. Also multinu-
cleated cells are common. Tumor cells show varying
degree of hyperchromasia (H&E, X 400).
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Fig. 3b. The tumor is composed of uniform appear-
ing cells arranged in compact sheets and perivascu-
lar pseudorosettes (H&E, X200).
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Fig. 4a. WMalignant ependymoma. Tumor cells sur-
rounding blood vessel are present in the necrtoic
background ( Papanicolaou, X200).

Fig. 4b. Malignant ependymoma. Cellular clusters
consisting of elongated cells with pleomorphism and
hyperchromatism are present in the necrotic back-
ground ( Papanicolaou, X200).
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Fig. 4c. The tumor is composed of central fibrovas-
cular core with peripheral highly cellular proliferation.

“Tumor cells are primitive and show hyperchromasia

and fine nuclear chromatin (H&E, X200).
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Fig. ba. Central neurocytoma. Tumor cells show un-

iform nuclei with salt-pepper chromatin(Papanico-
laou, X400).
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Fig. bb. Numerous monotonous tumor celis show
fine chromatin pattern of small round nuclei with fibril-
lary background. Many arborizing capillaries are inter-
posed (H&E, X200).
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Fig. 6a. Primitive neuroectodermal tumor. Cytologic
features are characterized by small malignant cells
with a high nuclear/cytoplasmic ratio and hyperchro-
matic nuclei without prominent nucleoli (Papanico-
laou, X200).

Fig. 6b. The tumor is composed of highly anaplas-
tic small cells arranged in clusters without organoid
pattern (H&E, X100).
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Fig. 7a. Benign neurogenic tumor. Clusters of elon-
gated tumor cells with mild nuclear pleomorphism
and hyperchromasia are seen ( Papanicolaou, X400).

. i
i JPO
-

PR
e

P IR LI
{ .
*

Fig. 8a. Germinoma. Large pleomorphic tumor
cells with prominent nucleoli and small lymphocytes
are seen (Papanicolaou, X200).

Fig. 7b. The tumor is composed of spindle cells
which disclose cellular pleomorphism. Necrosis is not
present (H&E, X200).
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Fig. 8b. The tumor is composed of two cell types.
One is large polygonal cells with large central spheri-
cal nuclei and prominent nucleoli. The other is lym-
phocytes (H&E, X200).
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