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Abstract
Introduction: The subject of tumours of the nervous system is often looked upon with apprehension by medical practitioners as
central nervous system tumours constitute 1-2% of all the neoplasms. Gliomas constitute 38.7% of CNS tumours in which high
grade gliomas are 59.5% of patients with systemic malignancies develop brain metastasis during their disease.
Glial fibrillary protein is the most frequently used marker in diagnostic neuro-oncology. Positive reaction to GFAP has been
demonstrated in astrocytomas, ependymoma and astrocytic cells of mixed gliomas, subependymal giant cell astrocytoma,
pleomorphic xanthoastrocytoma, astroblastoma and gliosarcoma.
Aim of the study: In the present study the main aim is to differentiate glial tumours from other lesions by morphology and
confirmation by using Glial Fibrillary Acidic Protein (GFAP) immunostaining.
Results: In the present study glial tumors formed the largest group of cases (44 cases; 41.9%) diagnosed on cytology. They were
further divided into low grade and high grade glioma / astrocytoma (33 cases, 31.4%), oligodendroglioma (1 case, 0.95%) and
ependymoma (7 cases, 6.6%) based on cytological features. Subsequently, as shown in table IX, the cytohistopathological
correlation for glioma / astrocytoma was 91.6%. There were 10 cases which turned out to be oligodendroglioma (4 cases, 11.1%),
ependymoma (4 cases, 11.1%) and ganglioglioma (2 cases, 6.0%).
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Introduction
Central nervous system tumours account for less
than 2% of all malignancies. Tumours of the central
nervous system (CNS) constitute a remarkably diverse
group of both neoplastic and non-neoplastic conditions
that can occur at virtually any site and in patients of any
age. They can be primary neoplasms in all degree of
differentiation, derived from any of the many normal
cellular constituents; non-neoplastic tumour masses
arising from normal constituents (hamartomas);
neoplasms derived from embryo logically misplaced
tissues; or secondary neoplasms metastatic from a
variety of primary sites.(1-2)
Therapeutic knowledge and management of brain
tumours is based on an accurate knowledge of their size,
location and histologic type, which is correctly assessed
by CT and MRI scan. Stereotactic needle biopsies now
a days play an important role in the diagnostic work up
of cases of CNS tumours.(3) Simple and reliable tool for
rapid intra-operative diagnosis of CNS tumours is squash
smear technique as it is the cytological features and
smears pattern which disclose important complementary
diagnostic information for histopathologic examination.
Various authors have studied the diagnostic accuracy of
intra-operative cytology, reporting cytohistological
correlation in the range of 87.5% to 96%.(4) However,
some authors have also reported inherent problems such
as recognition of highly differentiated astroglial
neoplasm and differential diagnosis between poorly
465

differentiating brain neoplasm and metastasis to CNS.(57)

Immunohistochemical determination is regarded as
essential tool for the more accurate identification of
diagnostically difficult brain tumours. Its most widely
used application is the determination of tumour type by
presence of tissue specific lineage marker, showing great
promise in helping to predict prognosis and response to
therapy even at a very early point of tumour
development, independent of stage and grade.(8)
The GFAP was first isolated by Eng and Bignami
from plaques of multiple sclerosis in 1971. GFAP (MW
48,000 to 52,000) is a specific marker for immature,
reactive and neoplastic astrocytes and ependymal cells.(9)
The presence of GFAP indicates astrocytic or ependymal
differentiation. It has important diagnostic applications
and expression of GFAP is used to distinguish astrocytic
neoplasm from epithelial or mesenchymal tumours that
may on occasion mimic a glioma. GFAP detection is also
useful in the investigation of tumours histogenesis and
differentiation both in vivo and in vitro. This antigen is
present in neoplasm of astrocytic origin but is absent in
neoplasm of mesenchymal derivation.(10) Thus the
present study was designed to study cytohistological
correlation of all CNS lesions and to confirm cases of
gliomas by GFAP stain.
Aims and Objectives
• To study central nervous system (CNS) lesions by
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•
•

intra-operative cytology and histology.
To differentiate glial tumours from other lesions by
morphology and confirmation by using Glial
Fibrillary Acidic Protein (GFAP) immunostaining.
To assess relative efficacy of cytology, histology and
immunochemistry in diagnosing glial tumours.

Materials and Method
The present study was conducted over a period of 2
years, in Department of Pathology, HIMS, Dehradun and
comprised of total 105 cases of CNS tumours including
metastatic tumours to the CNS. The pattern of expression
of GFAP was studied in these cases. Histopathological
diagnosis was established on routine H and E staining of
the sections. Special IHC markers (GFAP) were used to
differentiate high-grade gliomas from metastatic
tumours. Sections of the human brain were run with each
batch of IHC stains to act as a positive control for GFAP.
A negative control was obtained by substituting the
primary antibody with an antibody of unrelated
specificity.(11)

Observations and Results
Over a period of 2 years, we examined total 105
cases of CNS tumours including glial tumours and
metastatic tumours to the CNS. In our study, glial
tumours were 44(41.9%), wherein the average age for
the glial tumour was between 31-40 years (22.7%).
Among glial tumours, 68.1% were male and 38.8% were
females, whereas in metastatic tumours male to female
ratio was 2:1 showing male preponderance. Out of these
maximum number of glial tumours were seen in cerebral
hemisphere 33(75%).
Radiological findings based on contrast-enhanced
computer tomography (CT) revealed that the maximum
cases of glial tumours were none enhancing as compared
to metastasis, which were enhancing and hypodense.
In the present study, 37 out of 44 glial tumours were
positive for Glial fibrillary acidic protein (GFAP)
wherein 7 were negative. Fig. 1 shows the histological
grading of glial tumours which were positive on
Immunohistochemistry.

Fig. 1: Histological grading of glial tumours
Discussion
H and E staining is important for the diagnostic neuropathology wherein number of markers for IHC are
developed. The most specific and sensitive IHC markers for tumours are GFAP for astrocytoma. Glial fibrillary acidic
protein is the routinely used antigenic marker for mature astroglial cells and for altered astrocytes. Immunoperoxidase
stains for GFAP is relevant in documenting astrocytic differentiation in tumors growing outside CNS parenchyma. (9,11)
In the present study glial tumors formed the largest group of cases (44 cases; 41.9%) diagnosed on cytology. They
were further divided into low grade and high grade glioma / astrocytoma (33 cases, 31.4%), oligodendroglioma (1
case, 0.95%) and ependymoma (7 cases, 6.6%) based on cytological features. Subsequently, as shown in table IX, the
cytohistopathological correlation for glioma / astrocytoma was 91.6%. There were 10 cases which turned out to be
oligodendroglioma (4 cases, 11.1%), ependymoma (4 cases, 11.1%) and ganglioglioma (2 cases, 6.0%).
This was due to the fact that the smears of oligodendroglioma showed large nuclei and clustering around blood
vessels which gave a false impression of high grade astrocytoma. Similar findings were reported by Roessler et al who
found that oligodendroglioma were most often misdiagnosed as astrocytoma (9.0% of cases) due to lack of uniform
appearing nuclei and simulation of cytoplasmic processes.(12)
The glial tumors being the largest group, were further studied in detail and attempt was made to grade the tumor
on cytological feature and then to correlate them with histological features GFAP stain was applied on histologically
proven glial tumors and results were confirmed and compared further in Table 1.
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Table 1: Comparison of glial tumours based on GFAP Immunohistchemistry
Total cases
GFAP positive
GFAP negative
Percentage of
positive GFAP
Ng and Lo(13)
37 gliomas
37
100
Cosgrove et al(14)
29 gliomas
29
100
Oh and Prayson(15)
23 gliomas
23
100
22 metastasis
3
19
13.6
Goswami et al(16)
35 gliomas
35
100
10 metastasis
10
0
Goyal et al(11)
74 gliomas
60
14
81
6 metastasis
0
6
0
Present study
44 gliomas
37
7
84.1
5 metastatic
0
5
0
Study

Conclusion
High grade gliomas are routinely seen surgical
neuropathology and it is important to differentiate them
from metastatic tumours. From the present study it
concluded a very high degree of cytohistological
correlation. With better and precise radio imaging and
stereotactic biopsies, the percentage of cytohistological
correlation can improve and increase. Some cases will
always require histopathological study and / or
Immunohistochemical marker studies for definite
diagnosis.
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