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4 Objective and importance: Gliosarcoma is a rare variant of glioblastoma multiforme that calls
for the simultaneous presence of a gliomatous differentiation and a sarcomatous differentiation. A
gliosarcoma with a sarcomatous differentiation that corresponds to a leiomyosarcoma has not pre-
viously been presented. This report presents an exceptional gliosarcoma with a prominent leiom-
yosarcomatous differentiation. 
Clinical presentation: A 56 year-old man presented with weakness on the right arm and right leg
that had progressed over one week. His physical examination revealed marked right-sided hemi-
paresis. A left-sided mass lesion was observed on magnetic resonance imaging that involved the
surface of the parasagittal aspect of the left frontal lobe of the brain and that was associated with
intense edema. Intervention: The patient underwent a craniotomy with resection of the mass lesi-
on and was diagnosed as having a gliosarcoma with a prominent leiomyosarcomatous differenti-
ation. Based on the imminent risk of relapse, the decision was made to proceed with radiation the-
rapy. He suffered a relapse at nine months following the diagnosis, declined salvage treatment and
died within one month. 
Conclusion: Although an exceptional gliosarcoma with a prominent leiomyosarcomatous diffe-
rentiation might be treated with surgery and radiation therapy, the outcome remains dismal.
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Leiomiyosarkomatöz Diferansiasyon Gösteren Gliosarkoma Olgusu

4 Gliosarkom, glioblastoma multiformenin eflzamanl› gliomatöz ve sarkomatöz de¤iflim gösteren
nadir bir formudur. Leiomiyosarkomay› ça¤r›flt›ran sarkomatöz de¤iflim gösteren gliosarkom da-
ha önce bildirilmemifltir.
Ellialt› yafl›nda erkek hasta bir haftada ilerleyen sa¤ beden yar›s› güçsüzlü¤ü ile baflvurdu. Nöro-
lojik muayenesinde belirgin sa¤ hemiparezi mevcuttu. Manyetik rezonans görüntülemede sol fron-
tal lob parasagittal konumlu yo¤un çevresel ödem oluflturmufl kitle lezyonu belirlendi. Sol frontal
kranyotomi ile mikronöroflirurjikal tümör rezeksiyonu yap›lan olguda belirgin leiomiyosarkoma-
töz de¤iflim gösteren gliosarkom tan›s› kondu. Nüks olas›l›¤›na karfl› radyoterapi uyguland›. ‹lk
cerrahi uygulamadan dokuz ay sonra genel durum bozulmas› ile ortaya ç›kan nüks saptand›. Ek te-
daviyi reddeden hasta takip eden bir ay içinde kaybedildi.
Belirgin leiomiyosarkomatöz de¤iflim gösteren gliosarkom çok ender bir durumdur. Cerrahi ve
radyoterapiye ra¤men prognoz kötüdür.

Anahtar kelimeler: Cerrahi, gliosarkom, leiomiyosarkomatöz de¤iflim, radyoterapi

GG
liosarcoma is a rare variant of glioblasto-
ma multiforme that calls for the simulta-
neous presence of a gliomatous differen-

tiation and a sarcomatous differentiation (1). The
gliomatous differentiation characteristically

corresponds to a glioblastoma multiforme whe-
reas the sarcomatous differentiation usually cor-
responds to a fibrosarcoma, a chondrosarcoma
or an osteosarcoma (2-3). A gliosarcoma with a
sarcomatous differentiation that corresponds to
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a leiomyosarcoma has not previously been pre-
sented. This report presents an exceptional gli-
osarcoma with a prominent leiomyosarcomato-
us differentiation.

CASE REPORT

A 56 year-old man presented with weakness on
the right arm and right leg that had progressed
over one week. His physical examination revea-
led marked right-sided hemiparesis. A left-sided
mass lesion at low signal intensity was observed
on magnetic resonance imaging that involved
the surface of the parasagittal aspect of the left
frontal lobe of the brain and that abutted the me-

ninges. The mass lesion appeared to compress
the frontal horn of the left lateral ventricle and
to traverse the corpus callosum and was associa-
ted with the necrotic foci and the intense edema
leading to left-sided shift of the midline structu-
res. Following the administration of the contrast
medium, the mass lesion demonstrated notable
circumferential enhancement (Figure 1). He un-
derwent a craniotomy with resection of the de-
marcated mass lesion, that appeared to originate
from the surface of the brain parenchyma, thro-
ugh an inter-hemispheric approach.

Macroscopical examination revealed a white-
gray mass lesion that was rubbery in consis-

Figure 1. On magnetic resonance imaging, a left-sided mass lesion at low signal intensity was observed that involved the surface of

the parasagittal aspect of the left frontal lobe of the brain and that abutted the meninges (a). The mass lesion appeared to compress

the frontal horn of the left lateral ventricle and to traverse the corpus callosum (b) and was associated with the necrotic foci and the

intense edema leading to left-sided shift of the midline structures (c). Following the administration of the contrast medium, the mass

lesion demonstrated notable circumferential enhancement (d).
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tency. On microscopical examination using he-
matoxylin and eosin staining, the mass lesion
was composed of the atypical cells with a sarco-
matous differentiation that were characterized
by the spindle forming nuclei and the bipolar
cytoplasms and the atypical cells with a glioma-
tous differentiation that were characterized by
the hyperchromatic nuclei and the eosinophilic
cytoplasms. The mass lesion was associated
with the abundant mitotic figures, the vascular
proliferation and the necrotic foci and was de-
marcated from the histiocytic proliferation and
the demyelination in the surround. On micros-
copical examination using reticulin staining, the
clusters of the atypical cells with the gliomatous
differentiation that were devoid of the reticulin
framework were interspersed among the fascic-
les of the atypical cells with the sarcomatous
differentiation that were embedded in the reticu-
lin framework (Figure 2).

Immunohistochemical analysis proved diffuse
positive staining for vimentin, regional positive

staining for alpha-smooth muscle actin protein
and S100 proteins and focal positive staining for
neurofilament proteins for the atypical cells
with the sarcomatous differentiation, focal posi-
tive staining for glial fibrillary acidic protein
and pancytokeratin for the atypical cells with
the gliomatous differentiation and negative stai-
ning for desmin, epithelial membrane antigen,
melanoma specific antigens, CD34 antigen,
CD99 antigen, CD117 antigen, synaptophysin
and collagen type IV. The proliferation index
was estimated as 20 % on staining for Ki-67 an-
tigen (Figure 3).

The patient was diagnosed as having a gliosar-
coma with a prominent leiomyosarcomatous
differentiation. He experienced prompt impro-
vement and his physical examination was unre-
markable apart from obscure weakness on the
right arm and right leg at one week following
surgery. Based on the imminent risk of relapse,
the decision was made to proceed with radiation
therapy. He suffered a relapse at nine months
following the diagnosis, declined salvage treat-
ment and died within one month.

Figure 3. On immunohistochemical analysis, regional positive

staining was observed in the cytoplasms of the atypical cells

with the sarcomatous differentiation for alpha-smooth muscle

actin protein (x 200) (a), regional positive staining was obser-

ved in the nuclei and in the cytoplasms of the atypical cells

with the sarcomatous differentiation for S100 proteins (x 200)

(b) and focal positive staining was observed in the cytoplasms

of the atypical cells with the gliomatous differentiation for gli-

al fibrillary acidic protein (x 200) (c) whereas negative stai-

ning was observed for desmin (x 200) (d).

 
Figure 2. On microscopical examination using hematoxylin

and eosin staining, the mass lesion was composed of the atypi-

cal cells with a sarcomatous differentiation that were charac-

terized by the spindle forming nuclei and the bipolar cytop-

lasms and the atypical cells with a gliomatous differentiation

that were characterized by the hyperchromatic nuclei and the

eosinophilic cytoplasms (x 200) (a). On microscopical exami-

nation using reticulin staining, the clusters of the atypical cells

with the gliomatous differentiation that were devoid of the re-

ticulin framework were interspersed among the fascicles of

the atypical cells with the sarcomatous differentiation that we-

re embedded in the reticulin framework (x 200) (b). The mass

lesion was associated with the abundant mitotic figures and

the vascular proliferation (x 200) (c) as well as the necrotic fo-

ci (x 200) (d).
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DISCUSSION

In accordance with the World Health Organiza-
tion classification for the tumors of the central
nervous system, a gliosarcoma is a rare variant
of a glioblastoma multiforme that shares the cli-
nical course and the genetic features of a gliob-
lastoma multiforme, yet the simultaneous pre-
sence of a gliomatous differentiation and a sar-
comatous differentiation constituting the dispa-
rity (1). The gliomatous differentiation corres-
ponds characteristically to a glioblastoma multi-
forme and uncharacteristically to an oligoden-
droglioma or an ependymoma whereas the sar-
comatous differentiation usually corresponds to
a fibrosarcoma, a chondrosarcoma or an oste-
osarcoma and unusually to an angiosarcoma, a
liposarcoma or a rhabdomyosarcoma (2-3). In si-
milarity to a glioblastoma multiforme, a gliosar-
coma tends to affect the aged men and tends to
involve the frontal lobe or the temporal lobe of
the brain (4). On neuroimaging, a gliosarcoma
typically appears as a mass lesion that is demar-
cated from the surround and is accompanied by
intense edema, necrotic foci and notable cir-
cumferential contrast enhancement (5). Although
the mass lesion typically originates from the
surface of the brain parenchyma, the presumpti-
ve diagnosis on neuroimaging might include a
meningioma based on the fact that the mass le-
sion frequently abuts the meninges (6). In a study
by Dwyer and colleagues that involved the eva-
luation of the magnetic resonance imaging fe-
atures of six gliosarcomas, the mass lesion was
demarcated from the surround, was at interme-
diate signal intensity, was accompanied by in-
tense edema and notable circumferential con-
trast enhancement and abutted the meninges in
all gliosarcomas (7).

On microscopical examination, the diagnosis of
a gliosarcoma is based on the observation of the
atypical cells with a sarcomatous differentiation
that are arranged in fascicles and interspersed
among the atypical cells with a gliomatous dif-

ferentiation (2). The atypical cells with a glioma-
tous differentiation are characterized by the
abundant mitotic figures, the necrotic foci and
the vascular proliferation in the surround where-
as the atypical cells with a sarcomatous diffe-
rentiation are characterized by the spindle for-
ming nuclei and the bipolar cytoplasms (3). In a
study by Sreenan and Prayson that involved the
microscopical examination of the tissue samples
of thirteen gliosarcomas using hematoxylin and
eosin staining, the atypical cells with a glioma-
tous differentiation comprised more than 75 %
of the tissue samples in five gliosarcomas as op-
posed to less than 25 % of the tissue sample in
one gliosarcoma whereas the atypical cells with
a sarcomatous differentiation corresponded to a
fibrosarcoma in twelve gliosarcomas (8). Immu-
nohistochemical analysis highlights the distinc-
tion between the sarcomatous differentiation
and the gliomatous differentiation and enables
the categorization of the sarcomatous differenti-
ation. The mainstay of the immunohistochemi-
cal analysis involves staining for glial fibrillary
acidic protein regarding the gliomatous diffe-
rentiation and staining for vimentin regarding
the sarcomatous differentiation (9). In a study by
Machuca and colleagues that involved the im-
munohistochemical analysis of the tissue samp-
les of four gliosarcomas, the atypical cells with
a gliomatous differentiation proved diffuse posi-
tive staining for glial fibrillary acidic protein,
focal positive staining for vimentin and negative
staining for CD34 antigen whereas the atypical
cells with a sarcomatous differentiation proved
diffuse positive staining for vimentin and nega-
tive staining for glial fibrillary acidic protein
and CD34 antigen in all gliosarcomas (10).

A gliosarcoma characteristically follows an ag-
gressive clinical course and the outcome rema-
ins far from satisfactory (4). In the absence of the
randomized data comparing the treatment opti-
ons that include surgery and radiation therapy,
the treatment decisions are based on the non-
randomized data and the institutional policies.
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Surgery alone might be appropriate for an un-
dersized gliosarcoma, for which complete resec-
tion is most likely to be performed whereas ra-
diation therapy should follow surgery for a si-
zable gliosarcoma for which complete resection
is not likely to be performed (11). In a study by
Lutterbach and colleagues that involved the eva-
luation of the treatment and the outcome of
twelve gliosarcomas, a near complete resection
was performed in nine gliosarcomas as opposed
to an incomplete resection in three gliosarcomas
and radiation therapy followed surgery in twel-
ve gliosarcomas whereas relapse resulted in de-
ath at 2 months to 19 months following the di-
agnosis in all gliosarcomas (12).

CONCLUSION

Although an exceptional gliosarcoma with a
prominent leiomyosarcomatous differentiation
might be treated with surgery and radiation the-
rapy, the outcome remains dismal.
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