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SUMMARY :

Purpose : Glial fibrillary acidic protein (GFAP) is the major protein constituent of glial filaments and
expressed in both central and peripheral nervous systems and outside of these systems and Miillerian origin
neoplastic cells, as well. Twenty-two uterine endometrial adenocarcinomas selected from archival files
that have follow-up information were stained for GFAP, immunohistochemically. Methods : The surgical
and pathologic reports, follow-up files and the tumor tissue sections were examined. Results : Patients’ age
ranged from 41 to 67 years and follow-up period from 6 to 31 months. Two cases were dead at 6th and 24th
months. In two cases, vaginal recurrence was noted. The other cases were alive and without disease at the
last follow-up. Twelve, 3, 4, and 3 cases were FIGO Stage 1, II, Il and 1V, respectively. GFAP expression
was observed in 15 (68%) cases. No correlation between GFAP expression and stage was observed by
Spearman Correlation Test. Conclusion : These results suggest that GFAP expression may be valuable in
the differential diagnosis of metastatic carcinomas favouring Miillerian duct-originated neoplasms. The
case number and follow-up period times are low; however GFAP expression is supposed not to be related
to prognosis. This unrelationship may support the hypothesis that GFAP expression is the result of
multipotential differentiation of cells of the Miillerian duct lineage.
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INTRODUCTION

Glial Fibrillary Acidic Protein (GFAP) is the
major protein constituent of glial filaments
expressed in astrocytes, developing
oligodendroglia, and ependymal cells, interstitial
cells of the pineal gland, and neurohypophysis cells
(1-3). This expression is retained in these cells after
neoplastic transformation and has been used to
diagnose central nervous system (CNS) tumors (4).
Outside the CNS, GFAP has been localised in
various cells of the peripheral nervous system (5),
and in cells not associated with the nervous system
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such as cartilages (1, 2), malignant pleomorphic
adenomas, meningiomas, renal cell carcinoma
metastasis (6) , normal, hyperplastic, and
neoplastic breast cells (7), lens epithelium (8),
perisinusoidal stellate cells of the liver (9), and
Miillerian origin neoplastic cells (10,11).

The detection of GFAP in a metastatic
carcinoma was suggested to be a potential criterion
to warrant consideration of a Miillerian neoplasia
(11). GFAP expression is not strictly specific for
Miillerian origin neoplasia and may be encountered
in renal cell carcinomas (6) or breast carcinomas



(7), as well.

We studied 22 uterine endometrioid
adenocarcinoma cases to analyse the prognostic
importance of this expression.

MATERIALS AND METHODS

Twenty-two cases on clinical follow-up were
selected from 46 endometrial carcinoma cases
diagnosed at Dokuz Eyliil University, Medical
Faculty. The surgical and pathologic reports,
follow-up files, and hematoxylin and eosin-stained
sections were examined. In addition,
immunohistochemical staining was performed
using the avidin-biotin-peroxidase complex (ABC)
technique (12) with the primary antibody (GFAP-
prediluted; YLEM, Italy) on a section from a
representative paraffin block obtained from the
hysterectomy specimens. Negative control
sections were represented by tissue stained by
substitution of non-immune rabbit serum or mouse
ascite’s fluid for primary anti-sera. Sections of
unrelated tumors or normal tissues , known to
contain the determinants that were assessed, served
as positive controls.

Data were analysed using SPSS for Windows
(release 5.0.1; Microsoft Corporation, Redmond,
WA). Comparisons were performed using the
Spearman Correlation Test for non-parametric
data. Results with p<0.05 or -I< 1 >1 were
considered significant.

RESULTS

Patients’ ages ranged from 41 to 67 years
(mean, 52 years). Follow-up period ranged from 6
to 31 months (mean 17.7 months). Two cases died
at 6th and 24th months. In two cases, vaginal
recurrence was noted .The other 18 cases were alive
and well with no evidence of disease at the last
follow-up. Twelve cases were FIGO stage I (1, Ia;
8, Ib; 3, IC), 3 cases were FIGO stage 11 (3, IIb), 4
cases were FIGO stage III (2, IlIa; 2, I1Ib), and 3
cases were FIGO stage IV (2, IVa; 1, IVb).
Nineteen cases were endometrioid
adenocarcinomas, 2 were clear cell carcinomas and
1 was serous carcinoma. Twelve of the 19
endometrioid adenocarcinoma cases were grade I,
4 were grade II, and 3 were grade III.

Immunohistochemical staining revealed GFAP
expression in 15 cases (68%), (Fig. 1). No staining
was obtained in 7 cases. In the positive cases,

staining was observed in the cytoplasm of most of
the tumor cells and the intensity was strong. GFAP
immunoreactivity correlated with the stage, grade,
and histologic type of the cases by Spearman
Correlation Test and no correlation was found
(p=0.221, r=0.3032).

Fig - | : Diffuse GFAP expression in uterine endometrial

adenocarcinoma x10.

DISCUSSION

Glial Fibrillary Acidic Protein (GFAP) is
expressed outside the central and peripheral
nervous system as in cartilage (1, 2), salivary gland
tumors, meningiomas, renal cell carcinoma
metastases (6), lens epithelium (8), breast
epithelium (7), and hepatic Kupffer cells (9).
Recently, strong immunoreactivity for GFAP was
reported in malignant mixed Miillerian tumors and
endometrial and ovarian adenocarcinomas, both of
which are derived from Miillerian epithelium (10,
).

These unexpected immunoreactivities suggest
authentic GFAP production. Some epitopes of
other intermediate filament proteins may become
modified during routine tissue processing in such a
way that they may give GFAP-like
immunoreactivity, and this problem was stated to
be resolved by immunoblotting experiments (6).
Two-dimensional gel electrophoresis and
immunoblotting studies revealed unequivocal
GFAP expression (11).

As the GFAP expression seems to be a rare
event in nonmiillerian carcinomas (6), detection of
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GFAP even focally in a metastatic carcinoma was
suggested to be a valuable aid in differential
diagnosis (11). Our results revealed positive
staining in more than half of the cases (68 %) and
the staining was usually diffuse and intense. As the
GFAP expression is not strictly specific for
Miillerian duct origin neoplasias, one should be
aware of the fact that GFAP expression also may
reflect a renal cell carcinoma or breast carcinoma
(6;7).

The biologic significance of the expression of
GFAP remains obscure. Phenotypic divergency,
heterogeneity of GFAP polipeptides, oncogenic re-
lationship with Miillerian duct cells, or the
neometaplasia of the Miillerian duct cells were
suggested (13). In both epithelial and non-
epithelial Miillerian duct-type tumors, it may
reflect the multipotential differentiation capacity of
cells of the Miillerian duct lineage (11). We have
not observed significant difference between GFAP
expression and the stage, grade, histologic type, or
prognosis. The number of our cases and follow-up
period times are low, but one may suggest that
GFAP expression is not related to prognosis. As
neoplasia is a multistep procedure, the lack of
association of prognosis with GFAP expression
supports the hypothesis of multipotential
differentiation of cells of the Miillerian duct
lineage.

Neuroendocrine differentiation is well known
in Miillerian neoplasms (14). S-100 protein
expression in endometrioid adenocarcinomas was
observed in 78% of the cases (15,16). The case
number and follow-up period times are low,
however GFAP expression is supposed not to be
related to prognosis, but this fact may support the
hypothesis that GFAP expression is the result of
multipotential differentiation of cells of the
Miillerian duct lineage.
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