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ASTROCYTIC TUMORS. A REVIEW (Abstract): Gliomas are primary brain tumors that grow 
from glial cells. These include about 50-55% of all brain tumors. The notion of glial formation 
incorporates a heterogeneous group of tumors, biological features, treatment and prognosis of 
which can vary significantly. Currently, glial tumors are tumors that originate from oligodendro-
glial and astrocytic cells. Glioblastomas and gliomas are the most common brain tumors, with an 
annual incidence of 5.5 per 100,000 population or 18,000 new diagnoses per year. These tumors 
are usually associated with a poor prognosis and poor quality of life.The brain is the major organ 
of the central nervous system that controls and processes most of the body activities. Therefore, 
the most aggressive brain tumor, namely glioblastoma but also the metastases of other tumors with 
brain location have a reserved prognosis and a short survival time. Brain tissue has peculiarities 
compared to other tissues in the body, and the specific microenvironment comprising stem cells 
and blood-brain barrier, significantly influencing the low rate of glioblastoma metastasis outside 
the brain. The clinical manifestations of astrocytic tumors depend on the location and pace of 
tumor development. Well-differentiated diffuse astrocytomas may remain without manifestations 
for a relatively long period of time. At the same time, people who have developed a glioblastoma 
may show a rapid deterioration of the general condition. It is very important to understand the 
morphological classification of glial tumors because complete knowledge of tumor structures and 
the degree of malignancy can help optimize treatment for each tumor. Key-words: ASTROCYTE 
TUMORS, BRAIN, GLIOMA, GLIOBLASTOMA

INtRoDUCTION

The clinical manifestations of astrocytic tu-
mors depend on the location and pace of tumor 
development. Well-differentiated diffuse astro-
cytomas may remain without manifestations for 
a relatively long period of time. According to 
some authors, people who have developed a 
glioblastoma may change their personality and 
behavior relatively quickly.

Depression is a common complication in 
patients with astrocytic tumors. Major depres-
sive syndrome predicts a shorter overall sur-
vival of patients with brain tumors. Depressive 
symptoms have been correlated with many as-
pects of quality of life regardless of age, func-
tional status and histological type of tumor.

Many patients with astrocytic tumors change 

their personality or behavior depending on the 
period of time in which the tumor develops or 
its location (1).

Gliomas are the most common primary tu-
mors of the brain, they are divided into astro-
cytomas, oligodendrogliomas and ependymal. 
These tumors, in turn, are divided into infiltra-
tive and non-infiltrative tumors.

Of the non-infiltrative astrocytomas, the vast 
majority are represented by pilocytic astrocyto-
mas. Pilocytic astrocytoma usually occurs in 
children or young adults, being located, most 
commonly in the cerebellum, but can also occur 
in the third ventricle or cerebral hemispheres 
(2).Macroscopically the pilocytic astrocytoma 
appears as a well-defined cystic mass; infiltra-
tive forms are rarer. Microscopically, the tumor 



141

Astrocytic Tumors. A Review

consists of bipolar cells with long extensions 
that form dense fibrillar networks and are GFAP 
positive (glial fibrillary acidic protein). Mitosis 
and necrosis are rare (3).

Giant cell subependymal astrocytoma (SEGA) 
is a benign intraventricular tumor. It is most 
commonly located in the lateral ventricles or 
in the third ventricle or near the Monro orifice. 
It consists of gemistocyte-like cells arranged 
in bundles. Pseudorosis (perivascular) is also 
common.

Astroblastoma is a glioma, usually cerebral, 
with unknown histogenesis. In most cases it 
occurs in children and young adults. Like the 
ependymoma, it has a well-defined mode of 
growth and has perivascular pseudoroses. How-
ever, the cells are epithelioid or cubic. Papillary 
foci are common and tumor foci are positive 
for GFAP (4).

Desmoplastic infantile astrocytoma is a be-
nign tumor that occurs in children under 2 years 
of age. Microscopically it is made up of fusi-
form cell bundles. They are GFAP positive and 
the Ki67 binding index is high in foci of neu-
roecdodermal tumor.

Cordoid glioma is a rare, low-grade, intra-
ventricular glioma that is most commonly lo-
cated in the anterior third of the third ventricle. 
Because of this, the most common clinical signs 
are blocking hydrocephalus. These tumors are 
made up of cords or clusters of cells embedded 
in a mucin-rich stroma.

Pleomorphic xantoastrocytoma frequently 
occurs in the temporal lobe of children or young 
adults. The tumor consists of neoplastic astro-
cytes that have neural and glial markers (5). 
Nuclear atypia may suggest a high-grade glio-
ma, but abundant inflammatory infiltrations 
along with the absence of necrosis and mitotic 
activity guide the diagnosis to plemorphic xan-
toastrocytoma, benign, low-grade tumor (II of 
IV), with a 5-year survival over 80%.

Infiltrative astrocytomas
They represent the vast majority of primary 

brain tumors, and can occur both in the brain 
and in the spinal cord. They can range from 
diffuse astrocytomas, grade II to glioblastomas 
(grade IV to IV).

In gemistocytic astrocytoma cells have ec-
centric eosinophilic cytoplasm, GFAP positive, 
with round nuclei. These astrocytomas have 
infiltrated perivascular inflammation. Mitosis 

is rare, but small proliferative astrocytes are 
observed in high-grade gemistocytic astrocyto-
mas. The evolution to glioblastoma is quite 
common.

The protoplasmic astrocytoma consists of 
cells with thin extensions, which intersect to 
give the appearance of a “spider web”. The 
cells have an oval nucleus, moderately hyper-
chromic. It is less infiltrative than the other 
variants (grade II). From a microscopic point 
of view, diffuse astrocytoma is represented by 
a mild to moderate hypercellularity of glial cells 
and different degrees of nuclear pleomorphism. 
Some cells have astrocytic, GFAP-positive ex-
tensions that give the fibrillar appearance. The 
boundary between normal tissue and tumor is 
unclear.

Anaplastic astrocytomas have areas with 
higher cell density and a nuclear pleomorphism, 
accompanied by mitosis.

Glioblastomas vary macroscopically from 
whitish, firm areas to motley masses with ne-
crosis and hemorrhage. The microscopic aspects 
are similar to those of anaplastic astrocytomas, 
to which is added necrosis and endo thelial cell 
proliferation. Necrosis can be infarct-like, but 
most often it is serpentine or geographical, with 
pseudopalysate of the nuclei (at the edge of the 
necrosis area appears hypercellularity with sev-
eral nuclei). Vascular proliferation often includes 
glomeruloid vessels (with several lumens), it is 
best defined by endothelium arranged in sev-
eral layers. GFAP and VEGF (vascular endho-
telial growth factor) positive. VEGF, produced 
by malignant astrocytes in response to hypoxia, 
is a differential diagnostic factor (6).

Conventional glioblastoma consists of astro-
cytes with oval, hyperchromic nuclei. Necrosis 
can be infarct-like, but most often it is serpen-
tine or geographical, with pseudopalysate of the 
nuclei (at the edge of the necrosis area appears 
hypercellularity with several nuclei).

Giant cell glioblastoma
The cells can be mononuclear or multinucle-

ated, with abundant cytoplasm and bizarre nu-
clei. It was previously called monstrous cell 
glioblastoma. It is grade IV, but survival is 
longer (about 3 years with treatment).

Gliosarcoma or Feigin tumor
It is a grade IV tumor, with a mixed com-

ponent: astrocytic and sarcomatous. The sar-
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comatous element is usually fibrosarcoma or 
malignant fibrous histiocytoma, but can some-
times present muscular or cartilaginous dif-
ferentiation. The prognosis and therapy do not 
differ from conventional glioblastoma.

Cerebral gliomatosis
Clinicopathologically, this lesion consists of 

several foci of astrocytomas or glioblastoma 
affecting several lobes of the brain. It usually 
has the features of a grade II or III astrocytoma, 
but there are also cases in which oligodendro-
glioma features are present.

Differential diagnosis of glioblastomas is 
made with undifferentiated metastases from 
carcinoma (but these are GFAP negative and 
positive for cytokeratins) or melanoma (positive 
for HMB -45 or melan A). It should be noted 
that in the case of cytokeratin cocktails (eg AE1 
/ AE3) they may cross-react with GFAP, giving 
false positive results.

In the case of low molecular weight cy-
tokeratins (eg CAM 5.2) with this possibility 
exists, they being the marker of choice. Neu-
rofilaments are positive in astrocytic tumors, 
they are widely used in infiltrative tumors. An-
other differential diagnosis may be with lym-
phomas, but they are positive for markers for 
lymphocytes (CD45) or B lymphocytes (CD20).

Oligodendrogliomas
Represents the second major category of 

diffuse gliomas. Unlike astrocytomas, oligo-
dendrogliomas develop clinical signs as early 
as stage II, typically affecting young or middle-
aged adults. They are very rare in children. 
Most are round or oval tumors, most being 
located in the frontal lobe, followed by the 
parietal and occipital lobes. Their location in 
the cerebellum or spinal cord is rare.

Microscopically, the most common elements 
are cells with round nuclei, a clear cytoplasm 
and a well-defined cell membrane, which gives 
the cell the appearance of an “eye”. These cel-
lular aspects are often accompanied by a rich 
capillary network. Other features, but less spe-
cific, are microcalcifications, mucin-rich mi-
crocystic spaces and perivascular cell agglom-
erations (7).

Anaplastic oligodendrogliomas (grade III) 
differ from those of grade II by hypercellular-
ity marked by numerous mitoses (more than 6 

mitoses / 10 high-strength fields). Tumor cells 
have increased cytoplasm and prominent nu-
cleoli. There are rare cases of foci of anaplas-
tic oligoastrocytoma inside a grade II oligoas-
trocytoma.

Mixed oligoastrocytoma (MOA) is a tumor 
consisting of separate morphological areas that 
resemble oligodendrogliomas and astrocytomas, 
respectively. The most common form is one in 
which oligodendrogliomas and astrocytomas 
are intermittent and successive (8).

Ependymomas
It is the third most common tumor in chil-

dren, but can occur at any age. 90% of the 
ependymons appear in the brain, the supraten-
torial ones representing two thirds of them. 
Macroscopically the ependymomas are solid, 
well defined, gray or reddish in color. They can 
also be found in the ventricles, especially in the 
IV ventricle (9).

Microscopically, conventional ependymo-
mas are well defined and tend to compress 
rather than infiltrate surrounding nerve tissue. 
The tumor is made up of spindle-shaped, epi-
thelioid, astrocyte-like and “ring-sealed” cells. 
These beaches are interrupted by pseudo-ro-
settes (around the vessels) or true rosettes (with 
central lumens). Most ependymomas are grade 
II; the myxo-papillary ependymoma is grade 
I, and the anaplastic ependymoma is grade III. 
GFAP and S100 protein are positive, variable 
positive for CD99 (10).

The cellular ependymoma contains cells 
arranged mostly in hypercellular ranges. The 
presence of pseudorosettes distinguishes them 
from medulloblastoma.

The papillary ependymoma consists of pseu-
dopapillae, formed of several layers.

The clear-celled ependymoma mimics the 
oligodendroglioma due to the marked perinu-
clear halo, but they are well delineated.

The tannic ependymoma consists of cells 
with fine extensions, being similar to those of 
the pilocytic astrocytoma.

Myxo-papillary ependymoma presents pro-
minent vascular hyalinosis with perivascular 
mucoid degeneration. They appear almost ex-
clusively at the terminal phylum.

Subependymomas are benign intraventricu-
lar tumors; 90% of them occur in adults, 
where they are small and discovered inciden-
tally. It rarely develops in the spinal cord (11).
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Differential diagnosis
Although imaging significantly restricts the 

differential diagnosis of primary brain tumors, 
there is no specific pathognomonic feature on 
imaging to differentiate between primary brain 
tumors and metastatic or neoplastic disease. In 
cases of suspected or pathologically proven 
metastatic disease, chest and abdominal com-
puted tomography may be useful, although de-
termining the location of the primary tumor is 
often difficult, especially if there is no clinical 
evidence of history and physical examination. 
The use of positron emission tomography is not 
initially recommended to look for a primary 
lesion when a metastatic brain tumor is sus-
pected, unless suggested by the history or re-
sults of physical examinations, due to its low 
specificity for differentiating neoplasms from 
benign lesions. or inflammatory. (12)

Treatment
Treatment decisions are individualized by an 

experienced multidisciplinary team of oncolo-
gists, radiologists and neurosurgeons. Treat-
ment decisions are based on the type and loca-
tion of the tumor, the malignant potential, the 
age and physical condition of the patient. Treat-
ment may require surveillance only, but usu-
ally includes surgery, radiation therapy, chem-
otherapy, or a combination, and enrollment in 
clinical trials should be offered as an option for 
some high-grade tumors. (13)

Surgical treatment
The preferred treatment for primary brain 

tumors is radical surgical removal of the tumor, 
followed by radiotherapy and chemotherapy. 
Although the degree of resection is a prognos-
tic variable, the degree of safe tumor resection 
depends on the location of the tumor, the pa-
tient’s condition and, most importantly, the 
patient’s age. (14) and a tendency towards pro-
longed survival. (15), (16), (17), (18)

Radiotherapy
Radiation therapy can be used as primary or 

adjuvant treatment after surgical resection. 
Standard fractional external beam radiotherapy 
is the most common approach, although other 
options include brachytherapy, fractional ste-
reotactic radiotherapy, and stereotactic radio-
surgery. Hypofractionation of radiotherapy may 
be considered in elderly or immunocompro-

mised patients. biopsy or patients over 40 years 
of age with any degree of resection. (21)

Chemotherapy
Chemotherapy in combination with radio-

therapy has been shown to improve survival in 
selected cases (22), (23) Patients with the O6-
methylguanine-DNA methyltransferase (MGMT) 
promoter and glioblastomas benefit from temo-
zolomide. performed with concomitant admin-
istration of procarbazine (Matulane) and lomus-
tine (Gleostin). (25)

Prognosis
The five-year survival rate for primary brain 

tumors is 33.4%, although this rate varies 
greatly between specific tumor types: 100% 
for pilocytic astrocytoma, 58% for low-grade 
astrocytoma, 11% for anaplastic astrocytoma, 
and 1-2% for glioblastoma. (26)

Prognostic factors associated with better 
outcomes in low-grade gliomas include age un-
der 40 years, a tumor less than 6 cm in diam-
eter, a tumor that does not cross the midline of 
the brain, histological subtype (oligodendroglio-
ma or mixed types) have more better results, 
than astrocytomas and do not show neurological 
deficits before surgery. (27) Prognostic factors 
associated with better outcomes in high-grade 
gliomas include low tumor grade, young age, 
good general condition, greater extent of resec-
tion, and hypermethylation of the MGMT gene 
promoter. (28), (29), (30)

coNcLusIoNs
Current treatments cannot cure patients with 

astrocytic tumors but can only extend their sur-
vival. The use of chemotherapy, immunothera-
py and radiotherapy as an adjunctive therapy 
cannot reduce the increased recurrence rate for 
several months or years after treatment. Under-
standing the morphological classification of 
glial tumors is very important because complete 
knowledge of tumor structure and the degree of 
malignancy can help optimize treatment for 
each tumor.

Palliative care should be initiated at diagno-
sis. Honest discussions about prognosis and 
increased attention to symptom management 
are needed to achieve the overall goal of main-
taining the patient’s quality of life for as long 
as possible. Effective symptom management, 
focusing on improving quality of life and new 
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approaches to therapeutic treatment may pro-
vide hope to patients with astrocytic tumors.

Therefore, a complete knowledge of the tu-

mor structure and the degree of malignancy is 
of particular importance given the optimization 
of treatment for each tumor.

REFERENCES
 1. Indrei A, Foia L, Păduraru D, Panainte R. Ethical and legal issues related to patients with neuro-

logical diseases, Revista Română de Bioetică, 2009, 7 (3): 158 – 164.
 2. Giannini C, Scheithauer BW, Burger PC et al. Cellular proliferation in pylocitic and diffuse astrocy-

tomas. J Neuropathol Exp Neurol, 2009, 68: 46-53.
 3. Fernandez C, Figarella – Branger D, Girard N et al. Pilocytic astrocytomas in children. Prognostic 

factors. Neurosurgery 2003, 53: 544 – 555.
 4. Perry A. Pathologof and low-grade gliomas. An update of emerging concepts. Neuro-Oncology, 2003, 

5: 168 – 178.
 5. Giannini C, Scheithauer BW, Lopez MBS, et al. Immunophenotype of pleomorphic xanthoastrocytoma. 

Am J Surg Pathol, 2002, 26: 479 – 485.
 6. Burger PC, Pearl DE, Aldape K et al. small cell architecture – a histological equivalent of EDGF 

amplification in glioblastomas. J Neuropathol Exp Neurol, 2001, 60: 1099 – 1104.
 7. Burger PC. Controversion in neuropathology. What is an oligodendroglioma? Brain Pathol, 2002, 

12: 257 – 259.
 8. Jeuken JWM, Sprenger SHE, Boerman RH, et al. Subtyping of oligo-astrocytic tumours by compara-

tive genomic hybridization. J Pathol 2011, 29: 81 – 87. 
 9. Perry A. Glial and Glioneuronal Tumors. In Prayson RA, Goldblum JR (editors): Neuropathology. 

Foundations in Diagnostic Pathology, Elsevier Churchill Livingstone, Philadelphia, 2005, pp: 421 – 
477.

 10. Choi YL, Chi JG, Suh YL. CD 99 immunoreactivity in ependymoma. Appl Immunohistochem Mol 
Morphol, 2011, 19: 125 – 129.

 11. Shimada S, Ishizawa K, Horigochi H, et al. Subependymoma of the spinal cord and review of the 
literature. Pathol Int, 2003, 53: 169 – 173.

12. Soffietti R, Cornu P, Delattre JY, et al. EFNS Guidelines on diagnosis and treatment of brain metas-
tases.  Eur J Neurol. 2006;13(7):674–681.

13. National Institute for Health and Care Excellence. Guidance on cancer services. Improving outcomes 
for people with brain and other CNS tumours. The manual. June 2006.

14. Fadul C, Wood J, Thaler H, et al. Morbidity and mortality of craniotomy for excision of supratento-
rial gliomas.  Neurology. 1988;38(9):1374–1379.

15. Hentschel SJ, Sawaya R. Optimizing outcomes with maximal surgical resection of malignant glio-
mas. Cancer Control. 2003;10(2):109–114.

16. Tsitlakidis A, Foroglou N, Venetis CA, et al. Biopsy versus resection in the management of malignant 
gliomas: a systematic review and meta-analysis.  J Neurosurg. 2010;112(5):1020–1032.

17. Sanai N, Berger MS. Glioma extent of resection and its impact on patient outcome.  Neurosurgery. 
2008;62(4):753–764.

18. Sanai N, Berger MS. Operative techniques for gliomas and the value of extent of resection. Neuro-
therapeutics. 2009;6(3):478–486.

19. Keime-Guibert F, Chinot O, Taillandier L, et al.; Association of French-Speaking Neuro-Oncologists. 
Radiotherapy for glioblastoma in the elderly.  N Engl J Med. 2007;356(15):1527–1535.

20. Walker MD, et al. Evaluation of BCNU and/or radiotherapy in the treatment of anaplastic gliomas.  J 
Neurosurg. 1978;49(3):333–343.

21. Mehta MP, Won M, Shaw EG, et al. Mature survival data from RTOG 9802: A phase III study of 
radiation therapy (RT) with or without procarbazine, CCNU, and vincristine (PCV) for adult patients 
with high-risk low-grade glioma (LGG).  Int J Radiat Oncol. 2014;90(1 suppl):S37–S38.

22. Rock K, McArdle O, Forde P, et al. A clinical review of treatment outcomes in glioblastoma multi-
forme.  Br J Radiol. 2012;85(1017):e729–e733.

23. Hart MG, Garside R, Rogers G, Stein K, Grant R. Temozolomide for high grade glioma.  Cochrane 
Database Syst Rev. 2013;(4):CD007415.

24. Hegi ME, Diserens AC, Gorlia T, et al. MGMT gene silencing and benefit from temozolomide in 
glioblastoma. N Engl J Med. 2005;352(10):997–1003.

25. Quon H, Abdulkarim B. Adjuvant treatment of anaplastic oligodendrogliomas and oligoastrocyto-
mas. Cochrane Database Syst Rev. 2008;(2):CD007104.



145

Astrocytic Tumors. A Review

26. Ohgaki H, Kleihues P. Population-based studies on incidence, survival rates, and genetic alterations 
in astrocytic and oligodendroglial gliomas.  J Neuropathol Exp Neurol. 2005;64(6):479–489.

27. Pignatti F, van den Bent M, Curran D, et al.; European Organization for Research and Treatment of 
Cancer Brain Tumor Cooperative Group; European Organization for Research and Treatment of Can-
cer Radiotherapy Cooperative Group. Prognostic factors for survival in adult patients with cerebral 
low-grade glioma.  J Clin Oncol. 2002;20(8):2076–2084.

28. Krex D, Klink B, Hartmann C, et al. Long-term survival with glioblastoma multiforme.  Brain. 
2007;130(pt 10):2596–2606.

29. Jeremic B, Milicic B, Grujicic D, Dagovic A, Aleksandrovic J, Nikolic N. Clinical prognostic factors 
in patients with malignant glioma treated with combined modality approach.  Am J Clin Oncol. 
2004;27(2):195–204.

30. Laws ER, Parney IF, Huang W, et al.; Glioma Outcomes Investigators. Survival following surgery 
and prognostic factors for recently diagnosed malignant glioma.  J Neurosurg. 2003;99(3):467–473.

* Corresponding author

George Catalin Morosan 
e-mail: morosangeorgecatalin@yahoo.com


