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Pathomorphological and immunohistochemical 
diagnostics of glioblastoma with pseudoepithelial 

differentiation
The article describes a glioblastoma with signs of pseudoepithelial differentiation in a 53-year-old woman. This case 

is of great practical interest due to the rare occurrence of such pathology. Each neurosurgeon, oncologist, or pathologist 
should be familiar with glioblastoma with signs of pseudo- and true epithelial differentiation, simulating morphologically 
metastatic carcinoma. Immunohistochemistry in combination with preoperative visualization are fundamental methods 
of diagnostics.
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Glioblastoma (GBM) is the most common and highly 
malignant brain tumour with primarily astrocytic differen-
tiation [1, 2]. GBM accounts for up to 52% of primary brain 
tumours and up to 20% of all intracranial tumours. It affects 
mainly adults with the incidence peak at the age of 45-75 
years and is characterized by low survival rates [1-4]. Path-
omorphological diagnostics of GBM with a typical morpho-
logical structure is quite easy. There are various rare GBM 
subtypes with the signs of chondral, ostial, smooth muscle, 
adipocytic differentiation [1]. In the literature, there is also 
a description of a GBM with the signs of pseudoepithelial 
and true epithelial differentiation (adenoid, epithelioid, ad-
enocarcinoma-like GBM) that may be difficult in diagnostics 
[1-7]. GBMs with the signs of pseudoepithelial and true epi-
thelial differentiation have more flagrant molecular genetic 
defects than conventional GBM [1-3, 7].

A number of studies suggest the probable mechanisms 
of pseudo- and true epithelial differentiation of GBM [1-7]. 
The mechanisms of appearance of pseudo-and true epi-
thelial differentiation of GBM could be associated with: the 
phenotype of primitive pluripotent neuroepithelial cells; 
mechanical cell compression; unusual anaplastic manifes-
tations; histological response of host cells to the tumour. 
Some ultrastructural studies have shown that these cellu-
lar structures represent primitive cells with immature com-
pounds and organelles, with no apparent epithelial differ-
entiation [1, 2, 6].

Pathomorphologically, GBMs with pseudoepithelial 
morphology often have an adenoid pattern simulating an 
adenocarcinoma, less often are represented by large cells 
with lush eosinophilic cytoplasm and eccentrically located 
nucleus (epithelioid subtype). The true epithelial differenti-
ation of GBM in the form of proliferation of the true glands 
(glandular glioblastoma) is a very rare phenomenon [1-7]. 
Differential diagnostics of pseudo- and true epithelial dif-
ferentiation of GBM with metastatic tumours is based only 
on immunohistochemical studies [1, 2]. GBMs with pseu-
doepithelial and true epithelial differentiation have a posi-
tive immunohistochemical response to GFAP (acidic fibril-
lar gliaprotein) which is not characteristic of metastatic 
tumours. Unlike true epithelial differentiation, pseudoepi-
thelial differentiation of GBMs does not show a positive im-

munohistochemical response to cytokeratins and polyclon-
al carcinoembryonic antigen [1-7].

The below case is presented taking into account the rare 
incidence of GBMs with pseudoepithelial differentiation 
which shows a morphological picture of metastatic carcino-
ma on a light-optical apparatus. Female patient D., 53 years 
old, remained in hospital at NCN, JSC for 19 days. At admis-
sion, she complained of a headache and general weakness. 
She was ill for several years with outpatient observation by 
a neurologist. Brain MRI showed a formation in the left pa-
rieto-occipital region, adjacent to the tentorium of cerebel-
lum (Figure 1).

Figure  1 – MRI-tumour image

T1-weighted image of brain in sagittal projection (Fig-
ure 1) demonstrates the tumour formation in the left pari-
eto-occipital region, adjacent to a tentorium of cerebellum, 
intensively accumulating the contrast substance.

At admission, general condition of patient was of moder-
ate severity due to CNS involvement. Functional activity by 
Carnovsky was equal to 70-80%. The patient had a clear con-
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Figure 2 – Epithelial-like structures X100.  
Staining with haematoxylin and eosin

Figure 3 – Epithelial-like structures Х 200.
 Staining with haematoxylin and eosin

sciousness with decline of an adequacy and insight. Senso-
rial aphasia, no pathology on the part of cranial nerves. The 
muscle strength of the left extremities was reduced to 3.5b, 
the deep reflexes – were just over the left, no meningeal signs. 
In the Romberg pose – shakiness was observed. The patient 
fulfilled a finger-nose test, with intention from both sides. Lab 
tests were normal. The surgery included “microsurgical remov-
al of a giant hyper vascularized tumour of the parieto-occipi-
tal lobe on the left side with application of neuronavigation.” 
During surgery, a dark grey tumour of uneven consistency 
was detected in the parietal-occipital brain lobe on the left 
side, distinguishable from the brain tissue, with thin capsule 
of 8x7.5x7 cm size. The tumour was hyper vascularized, with 
large pathological vessels, adjacent to a tentorium of cerebel-
lum, spread along a tentorium, reaching the incisura of tento-
rium of cerebellum and compressing the brain stem.

The fragments of removed formation have been referred 
for examination to the Department of morbid anatomy and 
fixed for one day in the 10% neutral buffered formalin. After 
standard routine, the preparations were stained with haema-
toxylin and eosin. The pathomorphological study was carried 
out with the aid of microscope Axioscop 40, Carl Zeiss, Ger-
many, with total magnification power Х 100, Х 200. At micro-
scopic examination, the tumour tissue had a heterogeneous 
structure looked as a metastatic carcinoma formation, and 
was represented by proliferation of cells of rounded, oval, ob-
long forms with hyperchromic nuclei forming a numerous al-
veolar, lobular and papilloma-like structures (Figure 2 and 3). 
In some places, the cells formed into prolate layers with the 
features of transitional epithelium. In other places, the large 
cells clusters with abundant eosinophilic cytoplasm and ec-
centrically located nuclei (gemistocytes), and cells with light 
vacuolated cytoplasm were detected. Numerous glomerular- 
and garland-like vessel proliferations with endothelium mi-
cro-proliferation, foci of coagulation necrosis, often with de-
velopment of pseudo-palisades were detected.

Figure  4 – Diffusive positive reaction to a glial-fibrillar acidic 
protein X 100. Immunohistochemistry

Thus, the described case is of great practical interest 
due to the rare occurrence of this pathology. Each neuro-
surgeon, oncologist, or pathologist should be familiar with 
glioblastoma with the signs of pseudo- and true epithelial 
differentiation. Immunohistochemistry in combination with 
preoperative visualization are the main methods of diag-
nostics.
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For the purpose of differential diagnosis, the immuno-
histochemical study involved pancytokeratin, cytokeratin 
5/6, cytokeratin 20, epithelial-membrane antigen. They all 
were negative in the preparations. The tumour cells were 
diffusely positive in response to GFAP (Figure 4).

Based on the available clinical data, pathomorphological 
and immunohistochemical studies, the patient was diagnosed 
with “Glioblastoma with pseudoepithelial differentiation, G=IV.”

In postoperative period, the patient’s status was stable. 
The patient was discharged on the 19th day in a satisfactory 
condition and referred for further treatment.


