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Abstract

Gliomas are the most common neoplastic tumours of the central
nervous system. The aim of the study was to evaluate the prolifera-
tive activity of chosen types of gliomas and to analyse their correla-
tion with histological type, malignancy grade, location, size and
clinical symptoms. The study involved patients with astrocytoma,
anaplastic astrocytoma, glioblastoma, oligodendroglioma, anaplas-
tic oligodendroglioma. The proliferative activity (the labelling index
- LI) of glial cells was estimated, using immunohistochemistry.  In
studied groups, a positive correlation was noted between the prolif-
erative activity and tumour size, but not between the proliferative
activity and tumour location. The clinical symptoms were condi-
tioned mainly by tumour location and, to a smaller extent, by its
size. 
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Introduction 

Gliomas constitute approximately 50% of all brain tumours,
showing a varied clinical course, depending on their histological
type, grade and location. In case of many gliomas, the basic
histopathological investigation requires the use of accessory diag-
nostic methods. One of them is the immunohistochemical examina-
tion which detects the presence of cycle phase-specific nuclear anti-
gens to indicate the proliferative activity of tumours [1].

The aim of the study was to evaluate the proliferative activity of
chosen brain gliomas and to analyse its correlation with histological
type, grade, location, size and clinical symptoms.

Material and Methods 

The study involved 99 patients, aged 18-80 (54 women and 45
men) with clinically diagnosed brain tumour. Prior to surgery, all the
patients had neurological examinations, revealing either sympto-
matic or asymptomatic focal CNS damage or intracranial hyperten-
sion. CT and/or MRI examination allowed determination of the
location and size of the tumour. Group I consisted of patients with
astrocytoma (22 patients), Group II - patients with anaplastic astro-
cytoma (31), Group III - patients with glioblastoma (23), Group IV
- patients with oligodendroglioma (12) and Group V - patients with
anaplastic oligodendroglioma (11). Ki-67 (clone MIB-1, DAKO):
working dilution 1:50 and PCNA (clone PC 10, DAKO): working
dilution 1:100 antibodies were used for immunohistochemical
examinations. The proliferative activity was determined, based on
the labelling index (LI), expressing the percentage of cells with Ki-
67 and PCNA nuclear immunoreactivity, compared to the total cell
count. The Statistica PL program with StatSoft  was used for statis-
tical analysis. For comparison of means, Student's 't' test was per-
formed.

Results

In the presented study, the mean LI values differed among the
groups, depending on the tumour histological grade. The highest
proliferative activity, expressed by LI, was found in glioblastoma
cells. Lower LI values were noted in anaplastic astrocytomas and
oligodendrogliomas. Statistically significantly lower LI values were
observed in astrocytomas and oligodendrogliomas. Detailed data
are shown in Table 1.

Discussion and Conclusion 

LI values in neoplastic glial cells, presented by other authors,
show evident variations. Compared to the present study, lower Ki-
67 LI values in anaplastic astrocytoma and glioblastoma were found
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by Eneström et al. [2] (13.3 and 24.3 respectively). However, LI val-
ues, detected in glioblastomas, are consistent with those, reported by
Kayaselcuk et al. [3]. Considerably higher PCNA LI values, reach-
ing 67 in glioblastoma and 48.57 in anaplastic astrocytoma, were
noted by Korkolopoulou et al. [4]. The differences in LI values, pre-
sented by various authors, may have resulted from the use of differ-
ent fixation methods and research procedures [5, 6]. However,
despite LI variations, in all the reports, the proliferative activity of
gliomas shows a correlation with tumour grade [1, 3, 7]. This seems
to indicate that the proliferation index can be used as an accessory
parameter to differentiate between border grades [8]. Many authors
believe that LI value is a significant survival index [9, 10, 11] and
can be used to assess the risk of recurrence [3]. The present analysis
showed a positive correlation between the proliferative activity of
the tumours and their diameters within respective histological types.
The activity was most enhanced in glioblastomas, which demon-
strated the highest LI level but were the smallest in diameter. No
correlation was found between the proliferative activity and tumour
location.

We observed that the clinical symptoms and their severity var-
ied among patients. The prevailing symptoms were conditioned
mainly by tumour location and concomitant swelling, rather than by
glioma size. When tumour location was the same, the clinical symp-
toms, especially intracranial hypertension, were more enhanced in
patients with higher proliferative activity of the neoplastic cells.
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I Astrocytoma  G2 22 1.52 2.42 4.96 18.2 40.9 9.1 18.2 13.6 9.1 50 13.6 27.3 63.6 9.1 18.2 4.5 

II Anaplastic 
astrocytoma  G3 31 18.98 20.47 5.27 32.3 25.8 12.9 12.9 16.1 19.3 45.2 6.45 29 58.1 9.7 16.1 16.1 

III Glioblastoma  G4 23 31.34 34.18 3.75 13 43.5 17.4 8.7 17.4 34.8 65.2 8.7 21.7 69.6 8.7 26.1 13 

IV Oligodendroglioma 
G2 12 2.25 3.14 3.63 50 25 0 25 0 8.3 33.3 25 50 25 0 8.3 0 

V Anaplastic  G3   
oligodendroglioma 11 14.72 17.02 4.69 45.5 27.3 18.2 9.1 0 0 36.4 18.2 54.5 63.6 0 18.2 9.1 

Table 1. Proliferative activity, size, location and clinical symptoms in the respective study groups.




