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INTRODUCTION

Gliosarcoma (GS), known as variant of glioblastoma mul-
tiforme (GBM), is aggressive and very rare primary central 
nervous system (CNS) malignant neoplasm [1]. They are usu-
ally located in the supratentorial area with possible direct du-
ral invasion or only reactive dural thickening [2]. In our case, 
GS was located in lateral side of left posterior cranial fossa. 
So, we report on the successful surgical resection of posterior 
cranial fossa GS and review of literature. The Institutional Re-
view Board (IRB) approval was accomplished (SCHCA 2018-
07-028).

CASE REPORT

A 78-year-old man was admitted to our hospital with 3 
months history of continuous dizziness and gait disturbance. 
The patient underwent gastrectomy for gastric cancer 15 years 
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Gliosarcoma (GS), known as variant of glioblastoma multiforme, is aggressive and very rare primary 
central nervous system malignant neoplasm. They are usually located in the supratentorial area with 
possible direct dural invasion or only reactive dural thickening. However, in this case, GS was located 
in lateral side of left posterior cranial fossa. A 78-year-old man was admitted to our hospital with 3 
month history of continuous dizziness and gait disturbance without past medical history. A gadolini-
um-enhanced MRI demonstrated 5.6×4.8×3.2 cm sized mass lesion in left posterior cranial fossa, 
heterogeneously enhanced. The patient underwent left retrosigmoid craniotomy with navigation sys-
tem. The tumor was combined with 2 components, whitish firm mass and gray colored soft & suck-
able mass. On pathologic report, the final diagnosis was GS of WHO grade IV. In spite of successful 
gross total resection of tumor, we were no longer able to treat because of the patient’s rejection of 
adjuvant treatment. The patient survived for nine months without receiving any special treatment 
from the hospital.
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ago. A contrast-enhanced CT (WCT-1000-140 Brilliance iCT, 
Philips, USA) scan showed huge densely enhancing solid mass 
with peripheral cystic component in the left posterior fossa, at-
tached the left tentorium, with surrounding brain edema. A 
gadolinium-enhanced MRI (3.0T Archieva, Philips, Best, the 
Netherlands) demonstrated 5.6×4.8×3.2 cm sized mass lesion 
in left posterior cranial fossa, heterogeneously enhanced. Dif-
fusion-weighted imaging showed high signal intensity for solid 
mass surrounded by low signal intensity of cystic component 
(Fig. 1). Dural tail sign was noted, but it was suspicious for in-
filtrative appearance into left cerebellum. Intratumoral hemor-
rhage was also noted. So, high grade meningioma or dural me-
tastasis was suspected and surgery was planned.

The patient underwent left retrosigmoid craniotomy with 
navigation system. The tumor was combined with 2 compo-
nents, whitish firm mass and gray colored soft & suckable 
mass. The mass was well-demarcated and attached to the dura 
with severe adhesion. The CN VII & VIII nerve complex and 
lower cranial nerve was preserved well. Additionally, tumor-
like component at the base also removed with minimal lobec-
tomy. Duroplasty with artificial dura was done. The procedure 
was well tolerated and the patient recovered without complica-
tion. The postoperative MRI showed no definite evidence of 
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remaining enhancing tumor at the operation site. We exam-
ined the function of swallowing and gag reflex, and the results 
showed complete recovery of swallowing and gag reflex at the 
videofluoroscopic swallowing study.

On pathologic report, the final diagnosis was GS of WHO 
grade IV. Gliofibrillary cytoplasmic processes was positive in 
glial component, but negative in sarcomatous component. And 
S-100 protein and P53 was positive in both component. Im-

muno-histologic staining showed Ki-67 labeling index as high 
as 20% (Fig. 2).

After surgical treatment, the patient was discharged with-
out any surgical complication. Before pathological confirma-
tion, abdomen & pelvic CT with contrast was done for systemic 
evaluation and there was no abnormal finding. We recom-
mended concurrent chemoradiotherapy as a standard protocol 
of GBM, but the patient rejected all treatment to get a home 

Fig. 1. Brain imaging before surgery. A: Contrast enhanced CT in huge densely enhancing solid mass with peripheral cystic component in 
the left posterior fossa, attached the left tentorium, with surrounding brain edema. B-D: Gadolinium-enhanced MRI demonstrated 5.6×4.8× 
3.2 cm sized mass lesion in left posterior cranial fossa, heterogeneously enhanced. There were no diffusion-weighted imaging and gradient 
echo imaging.

Fig. 2. Histology of gliosarcoma is shown. A: Hematoxylin and eosin stain of the gliomatous component. Glioma cells show polymorphic 
significantly with tumor necrosis (×100). B: Glial fibrillary acidic protein (GFAP) staining show gliomatous component with strong diffuse 
GFAP expression (×200). C: Focal GFAP staining is observed between sarcomatous component (×200). D: Diffuse reticulin-rich tumor cells 
suggest sarcomatous component in reticulin stain (×200).
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necrosis [12]. Dural involvement is not uncommon due to its 
peripheral location [11]. This case was the first to consider 
metastasis because the patient had undergone surgery for 
gastric cancer 15 years ago. In addition, high grade meningio-
ma could not be excluded because of dural invasion. Some 
image findings were similar to previous reported infratentori-
al GS, but dural involvement at CPA region was noticed, and 
its composition was fibrotic and rigid.

Since the incidence of the GS is low, a large-scale study in-
cluding retrospective & prospective design has not yet been 
sufficiently investigated. Therefore, treatment of GS is no de-
finitive and is based on the treatment protocol of GBMs. Ac-
cording to the largest recent study for GS, survival was not dif-
ferent for patients with GBM compared with those with GS. In 
addition, patients treated with trimodality therapy (surgery 
followed by chemoradiation therapy) had improved survival 
(12.9 months) compared with those not receiving trimodality 
therapy (5.5 months). Gross-total resection also improved sur-
vival, and MGMT promoter methylation status affected in-
creased survival [15]. But this result is a multicenter study using 
National Cancer Database in United States, there is a limitation 
in that miscoding and bias such as missing data may occur. In 
another single-center study, there was a difference in survival 
rates compared to previously published studies. Jain et al. [16] 
reported median overall survival was 5.7 months. The median 
survival was 1.4 months (range, 0.9–21.4 month) for patients 
receiving no adjuvant therapy.

In conclusion, we reported a rare case of cerebellar GS. Al-
though extremely rare, GS should be considered in differential 
diagnosis of tumors arise in infratentorial area. Also, as already 
known, the prognosis of the GS is poor, but active treatment 
using multi-modalities can increase the overall survival and 
obtained better outcomes.
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remedies. The patient survived for nine months without re-
ceiving any special treatment from the hospital. 

Discussion

According to the 2016 WHO classification of CNS tumors, 
GS is a variant of IDH-wildtype GBM [3]. GS are unusual 
malignant primary CNS tumors of the brain, composed of a 
GBM admixed with a sarcomatous component. The tumor 
contains a portion that satisfies the histologic criteria for GBM, 
and a mesenchymal component that may display a variety of 
morphologies [4]. They affects the adult population in the 
fourth to seventh decade of life, more predominantly in men 
[5]. The presenting sign and symptoms varied depending on 
the location of tumors, the clinical similarities to GBM have 
led many authors to conclude that these tumors are clinically 
indistinguishable [5]. The pathogenesis of GS has not yet been 
established and there has been no detailed study to distinguish 
between primary GS and secondary GS. Some authors demon-
strated p53 mutations, PTEN mutations, p53 nuclear accumu-
lation, p16 deletion, and CDK4 amplications in both tumor 
areas [5-7]. In addition, GS were also found to have a fewer 
number of chromosomes involved in imbalances, suggesting 
a higher level of genomic stability [8].

Since first description of GS in 1895, almost previous report-
ed articles of GS were located predominantly in the supraten-
torial area, representing for 1.8–10% of all GBMs [9]. Ng and  
Poon [10] first reported on a case of radiation induced cere-
bellar GS in 1990, several case reports about cerebellar GS 
have been published (Table 1). Only very few cases have been 
reported about primary GS in infratentorial region [9-14].

Radiologically, GS in CT scan may appear as a well-defined 
hyperdense mass with heterogenous or ring enhancement 
due to a fibrous component. On MRI, GS appears as a hetero-
geneous mass both in T1- and T2-weighted images, with 
strong peripheral enhancement and central hemorrhage or 

Table 1. Previous reported of infratentorial gliosarcoma

Year Author Sex/age Size (cm) Edema Component Treatment Survival
1990 Ng and Poon [10] M/62 5.0 N/A N/A Surgery 4 months
1993 Nitta et al. [11] M/71 N/A Mild Solid Surgery+RT N/A
2008 Han et al. [17] M/47 4.0 Moderate Cystic Surgery+RT 11 months
2010 Moon et al. [12] F/70 N/A Minimal Solid+cystic Surgery N/A
2011 Zhang et al. [18] F/71 N/A Mild Solid N/A N/A
2012 Chikkannaiah et al. [13] F/11 N/A Mild Solid Surgery+RT N/A
2015 Ben Nsir et al. [9] M/57 4.0 Mild Solid Surgery+RT+CT Alive 1 year
2016 Duan et al. [14] M/71 4.1 Mild Solid Surgery+RT+CT N/A
2017 Jain et al. [16] M/54 N/A N/A N/A Surgery 2 months
2017 Present case M/78 5.6 Moderate Solid+cystic Surgery 9 months

M, male; F, female; RT, radiotherapy; CT, chemotherapy; N/A, not available
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