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Abstract

Background and Aim: Gliosarcoma (GS) is an uncommon malignant tumor of the brain, consisting of malignant glial, usually a glioblastoma (GB), as well as sarcomatous component;
the latter is usually in the form of fibrosarcoma. We report a series of 10 GSs with prominent smooth muscle component, which is a rare occurrence. Settings and Design: Out of a
series of 225 cases of GB admitted in our hospital, 10 were diagnosed as GS with prominent smooth muscle component, gliomyosarcoma (GMS). Materials and Methods: This is an
observational study based on the experience with 225 cases of GB, encountered between 1995 and 2008, in our hospital. The tumors showing prominent spindle cell component were
stained with reticulin and 20 with strongly positive reticulin stain were diagnosed as GS. They were further studied by immunohistochemical staining for glial fibrillary acidic protein
(GFAP), smooth muscle actin (SMA), desmin and factor VIl antigen. Results: Out of 225 cases of GB, 20 were diagnosed as GS. Ten of these showed prominent smooth muscle
component and were diagnosed as GMS. They revealed varying degrees of SMA and factor VIIl Ag positivity. In the sarcomatous component, SMA and factor VI positive cells were seen
close to the vessel walls as well as away from them. Conclusion: GMS containing prominent smooth muscle component may not be as rare as has been reported in the literature. Both
GS and GMS appear to arise from the vessel wall at least in some cases, suggesting their possible vascular origin.
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Introduction

Gliosarcoma (GS) is an uncommon malignant brain tumor characterized by a biphasic tissue pattern and consists of glial and mesenchymal components, both being malignant. It is
considered as Grade IV tumor (World Health Organization, 2007). [1] GS constitutes about 2% of all glioblastomas (GBs), 5% of all astrocytomas and 8% of anaplastic astrocytomas.
[11,[2],[3],[4] The age distribution is comparable to GBs and it manifests between the age of 40 and 60 years. Males are more frequently affected. GS is usually located in the cerebral
hemispheres involving the temporal, frontal, parietal and occipital lobes in decreasing order of frequency. The glial component is usually astrocytic in nature showing the morphological
features of GB and the sarcomatous component is commonly a fibrosarcoma exhibiting morphological features of malignancy. The origin of mesenchymal component has been
controversial. Feigin et al.[5] first suggested the vascular origin of sarcomatous component which has been largely accepted. However, there has been some controversy regarding the
histogenesis of sarcomatous component in recent years. Further, the mesenchymal component in GS has been rarely found to be in the form of smooth and skeletal muscle, bone and
cartilage. [6],[71,[8],[9],[10],[11] Sarkar et al.[10] reported the largest series of GSs from India. The series included one case showing features of rhabdomyosarcoma while three others
showed areas of osteogenic sarcoma. None had the features of smooth muscle cell differentiation.

We encountered 10 cases of GS with prominent smooth muscle component and report these due to the rare occurrence. The possibility of origin of the sarcomatous component from the
blood vessel wall was also investigated.

Materials and Methods

A total of 225 cases, diagnosed as GB during a period of 14 years (January 1995-December 2008), were included in this study. The tumors showing a biphasic pattern of GB and
prominent spindle cell component with malignant features on paraffin embedded, hematoxylin-eosin stained sections were stained with reticulin to establish a diagnosis of GS. These
cases were further studied by immunohistochemical stains using peroxidase-antiperoxidase method for glial fibrillary acidic protein (GFAP), smooth muscle actin (SMA), desmin and factor

VIl Ag.

Results

Out of the 225 cases of GB, 20 (8.8%) showed a biphasic pattern [Figure 1] with features characteristic of GB along with large areas of prominent spindle cell component. These were
diagnosed as GS on the basis of strong reticulin positive reaction in large areas showing sarcomatous features [[Figure 1], inset] and GFAP positivity in the glial component. The
sarcomatous areas showed features of malignancy, including nuclear atypia and increased mitotic activity [[Figure 2] and inset]. In some of these cases, the spindle cells had eosinophilic
cytoplasm, suggesting the possibility of their myogenic nature [Figure 3]a which was subsequently confirmed by immunohistochemical staining with SMA [Figure 3]b. In many cases, the
sarcomatous components with strongly positive reticulin stain were found to be in continuity with the wall of markedly hyperplastic blood vessel walls and extending further into the tumor
[Figure 3]c. Varying degrees of positive staining of the tumor cells for factor VIIl Ag were seen in 10 cases of GS [Figure 3]d.{Figure 1}{Figure 2}{Figure 3}

Of the 20 cases of GS, 12 were males and 8 were females. The age range was between 15 and 72 years and 13 of the patients were between 40 and 70 years of age. Majority of the
tumors occurred in temporal, frontal and parietal lobes.

Histochemical and Immunohistochemical Stains
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The distinction between the two components of GS is facilitated by histochemical and immunohistochemical staining with reticulin and GFAP. Sections stained for GFAP showed variable
degrees of positive reaction in all the 20 cases, confirming their astrocytic origin. GFAP-positive areas were either geographically separated from or intermingled with the reticulin positive
sarcomatous areas [Figure 4]Ja and b. In 10 cases (4.4%), tumor cells with sarcomatous features in areas of variable size showed positive staining for SMA, suggesting their
leiomyomatous nature [Figure 4]c. All the cases were negative for desmin. Many tumor cells, positive for both SMA and factor VIII Ag, were found close to the vessel wall as well as further
away in the tumor areas and at places they were in continuity from the vessel wall into the tumor [Figure 3]a, d. The sarcomatous component in the other 10 cases of GS was
fibrosarcoma in nature with no other differentiation.{Figure 4}

Discussion

Stroebe [12] was the first to recognize the occurrence of GS as an entity in 1895. However, the term did not find acceptance till Feigin and Gross [3] reported the occurrence of sarcoma
in GB in 1955 and subsequently in 1958. [5] Since then, the GSs have been firmly established as an entity and many cases have been reported in the literature. Most of them show a
combination of features of GB and fibrosarcoma. However, rarely, cases with other mesenchymal elements, such as smooth muscle, skeletal muscle, bone and cartilage, constituting the
sarcomatous component, have been reported. [6],[7],[8],[9],[10],[11] In the present series, we have 20 cases of GS, and out of these, 10 were with smooth muscle as a component of
sarcoma [gliomyosarcoma (GMS)]. Such an occurrence is a rare phenomenon and has been reported earlier by Haddad et al.[6] and Jones et al. [13]

The cell of origin of sarcomatous component has not been fully established. Feigin and Gross (1955) [5] suggested that the sarcomatous component in GS develops as a result of
neoplastic transformation in markedly hyperplastic blood vessels, commonly found in GB. Sarcomatous change has been considered to be from endothelial, pericytic or undifferentiated
mesenchymal cells. This view has been generally accepted and progressive transformation of sarcoma from hyperplastic blood vessels has been recorded in human [2],[4],[5],[13] as well
as in an experimental study, reported by Green and Harvey (1968). [14] Endothelial markers such as factor Vlll-related antigen [14],[15],[16] and Ulex europaeus agglutinin (UEA-1) [14]
have been identified in the sarcomatous tumor cells. However, some studies in recent years have suggested that the sarcomatous component is the result of progressive loss of GFAP in
some parts of glioma along with the acquisition of sarcomatous phenotype. [16],[17],[18],[19] These studies are indicative of origin of both the components from glial cells, the
sarcomatous change representing a phenotypic transformation of GB cells. [20],[21],[22],[23],[24] This change results in negative immunohistochemical staining of such transformed cells
for GFAP and they acquire antigenic characteristics of other different cell types. They then react with appropriate antibody such as anti-smooth muscle and anti-desmin antibodies.
Therefore, it seems possible that in GS, both the components are of monoclonal origin. However, the origin of GS is still debatable and alternative pathways cannot be ruled out. [25],[26]
Kepes et al.[27] reported chondroid cells in astrocytomas resulting from metaplastic change since they were positive for GFAP. In GB, metaplastic change to epithelial cell has also been
reported. [28]

In the present study, we found GS in 20 cases (8.8%) of GB, a relatively higher incidence than that reported in the literature. This may be due to the fact that reticulin stain is not always
used in case of GB with prominent spindle cell component. We observed the continuity of reticulin positive sarcomatous component from vessel wall into the tumor in some of the cases,
suggesting its vascular origin [Figure 3]c. Further, we observed the occurrence of smooth muscle as a sarcomatous component, a rare phenomenon, in 10 cases (4.4%). It is to be noted
that in many of our cases some of the SMA-positive tumor cells also appeared to be in continuity with the blood vessel wall within the tumor [Figure 3]b and [Figure 4]c and they were
negative for GFAP. Factor VIl Ag-positive cells were also found to be in continuity from vessel wall into the tumor [Figure 3]d. These observations are highly suggestive of origin of
sarcomatous as well as smooth muscle component of the tumor from the vessel wall. Thus, the origin of sarcomatous element including leiomyosarcomatous elements from the vessel
wall, at least in some cases of GS, as suggested by Feigin, appears to be a strong possibility.

References

1 Kleihues P, Burger PC, Aldape KD, Brat DJ, Biernat W, Bigner D, et al. Glioblastoma. In: Louis DN, Ohgaki H, Wiestler OD, Cavenee WK, editors. World Health Organisation
Classification of Tumors of the Central Nervous System. Lyon: IARC Press; 2007. p. 48-9.

2 Morantz RA, Feigin |, Ransohoff J. Clinical and pathological study of 24 cases of gliosarcoma. J Neurosurg 1976;45:398-408.

3 Feigin |, Gross SW. Sarcoma arising in glioblastoma of the brain. Am J Pathol 1955;31:633-53.

4 Kumar P, Singh S, Kumar P, Krishnani N, Datta NR. Gliosarcoma: An audit from a single institution in India of 24 post-irradiated cases over 15 years. J Cancer Res Ther
2008;4:164-8.

5 Feigin |, Allen LB, Lipkin L, Gross SW. The endothelial hyperplasia of the cerebral blood vessels with brain tumors, and its sarcomatous transformation. Cancer 1958;11:264-77.

6 Haddad SF, Moor SA, Schelper RL, Goeken JA. Smooth muscle can comprise the sarcomatous component of gliosarcoma. J Neuropathol Exp Neurol 1992;51:493-8.

7 Barnard RO, Bradford R, Scott T, Thomas DG. Gliomyosarcoma. Report of a case of rhabdomyosarcoma arising in a malignant glioma. Acta Neuropathol 1986;69:23-7.

8 Mathews T, Moossy J. Gliomas containing bone and cartilage. J Neuropathol Exp Neurol 1974;33:456-71.

9 Banerjee AK, Sharma BS, Kak VK, Ghatak NR. Gliosarcoma with cartilage formation. Cancer 1989;63:518-23.

10 Sarkar C, Sharma MC, Sudha K, Gaikwad S, Varma A. A clinicopathological study of 29 cases of gliosarcoma with special reference to two unique variants. Indian J Med Res
1997;106:229-35.

1" Charfi S, Ayadi L, Khabir A, Daoud E, Kallel R, Kharrat O, et al. Gliosarcoma with osteosarcomatous features: A short illustrated review. Acta Neurochir 2009;151:809-13.

12 Stroebe H. Uber Entstehung und bau der Gerhirngliome. Beitx Pathol Anat Allg Pathol 1895;18:405-86.

13 Jones H, Steart PV, Weller RO. Spindle cell glioblastoma or gliosarcoma?. Neuropathol Appl Neurobiol 1991;17:177-87.

14 Green HS, Harvey EK. The development of sarcomas from transplants of hyperplastic stromal endothelium of glioblastoma multiforme. Am J Pathol 1968;53:483-99.

15 Slowik F, Jellinger K, Gaszo L, Fischer J. Gliosarcomas: Histological, immunohistochemical, ultrastructural and tissue culture studies. Acta Neuropathol 1985;67:201-10.

16 Schiffer D, Giordana MT, Mauro A, Migheli A. GFAP, F VIII/R Ag, laminin and fibonectin in gliosarcomas: An immunohistochemical study. Acta Neuropathol 1984;63:108-16.

17 Richman AV, Balis GA, Maniscalco JE. Primary intracerebral tumor with mixed chondrosarcoma and glioblastoma - gliosarcoma or sarcoglioma?. J Neuropathol Exp Neurol
1980;39:329-35.

18 Meis JM, Ho KL, Nelson JS. Gliosarcoma: A histologic and immunohistochemical reaffirmation. Mod Pathol 1990;3:19-24.

19 Albrecht S, Connelly JH, Bruner JM. Distribution of p53 protein expression in gliosarcomas: An immunohistochemical study. Acta Neuropathol 1993;85:222-6.

20 Biernat W, Aguzzi A, Sure U, Grant JW, Kleihues P, Hegi ME. Identical mutations of the p53 suppressor gene in the gliomatous and the sarcomatous components of gliosarcoma
suggest of common origin from glial cells. J Neuropathol Exp Neurol 1995;54:651-6.

21 Paulus W, Bayas A, Ott G, Roggendorf W. Interphase cytogenetics of glioblastoma and gliosarcoma. Acta Neuropathol 1994;88:420-5.

22 Reis RM, Konu-Lebleblicioglu D, Lopes JM, Kleihues P, Ohgaki H. Genetic profile of gliosarcomas. Am J Pathol 2000;156:425-32.

23 Actor B, Cobbers JM, Buschges R, Wolter M, Knobbe CB, Lichter P, et al. Comprehensive analysis of genomic alterations in gliosarcoma and its two tissue components. Genes
Chromosomes Cancer 2002;34:416-27.

24 Reis RM, Martins A, Ribeiro SA, Basto D, Longatto-Filho A, Schmitt FC, et al. Molecular characterization of PDGFR-alpha/PDGF-A and c-KIT/SCF in gliosarcomas. Cell Oncol
2005;27:319-26.

25 Machuca TN, Prevedello DM, Pope LZ, Haratz SS, Araujo JC, Torres LF. Gliosarcoma: Report of four cases with immunohistochemical findings. Arq Neuropsiquiatr
2004;62:608-12.

26 Barresi V, Cerasoli S, Morigi F, Cremonini AM, Volpini M, Tuccari G. Gliosarcoma with features of osteoblastic osteosarcoma: A review. Arch Pathol Lab Med 2006;130:1208-11.

27 Kepes JJ, Rubinstein LJ, Chiang H. The role of astrocytes in the formation of cartilage in gliomas: An immunohistochemical study of four cases. Am J Pathol 1984;117:471-83.

28 Rosenblum ML, Erlandson RA, Budzilovich GN. The lipid rich epithelioid glioblastoma. Am J Pathol 1991;15:925-34.

Sunday, April 03, 2011
Site Map | Home | Contact Us | Feedback | Copyright and Disclaimer

2di2 03/04/2011 9.20



