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Gliosarcomas in the elderly: analysis of 7 cases
and clinico-pathological remarks
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ABSTRACT

Aims and background. Gliosarcomas are rare malignant primary brain tumors that
usually affect the fifth or sixth decades of life. The purpose of this study was to de-
scribe our experience with such lesions in elderly patients and to establish their prog-
nosis factors.

Methods. Between 1993 and 2001, 7 patients over 60 years of age were treated at our
institute for cerebral gliosarcomas. All patients underwent surgery for total or at least
sub-total removal of a neoplastic mass.

Results. Owing to poor clinical conditions (Karnofsky performance score = 40), one
patient was not treated postoperatively. Remaining patients were treated with
whole-brain radiotherapy, whereas concomitant chemotherapy (temozolomide)
was administrated only to 4 patients. Histological examination showed the preva-
lence of sarcomatous aspects in 3 patients; the gliomatous aspect prevailed in 4 pa-
tients.

Conclusions. Sarcomatous aspects and multimodality treatment (surgery, radiother-
apy and chemotherapy) were associated with a better prognosis and showed in these
elderly patients a trend similar to that of young people.

Introduction

Gliosarcomas are primary cerebral tumors characterized by a biphasic tissue pat-
tern with areas of glial and mesenchymal differentiation!. Recently, genetic studies
demonstrated a monoclonal origin for gliosarcoma cells and a mesenchymal pheno-
type acquisition from malignant astrocytes?3.

The incidence of malignant brain tumors has increased, especially among the eld-
erly population (between 65 and 85 years of age)*. Nevertheless, elderly patients are
often treated suboptimally, because of the wide-spread opinion that these patients do
not endure surgery and radiotherapy as well as younger people. Mangiola et al’®
showed how age itself should not be considered a prognostic factor for under-treat-
ment in the management of cerebral glial neoplasms, because the overall median sur-
vival after surgery in elderly people is similar to that of other patients.

We present a series of 7 elderly patients affected by gliosarcomas and treated in a
multimodality way: surgical, therapeutic and prognostic considerations are made.

Materials and methods

Between 1993 and 2001, 7 patients over 60 years of age were treated at our institute
for cerebral gliosarcomas (Table 1). Their ages ranged from 61 to 81 years (mean, 74),
and the Karnofsky Performance Scale (KPS) ranged from 40 to 90 (mean, 74). Histo-
logical diagnosis was made following the criteria of Meis et al.®: the tumor should be
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Table 1 - Composition of the study group

V DI NORCIA, M PICCIRILLI, F GIANGASPERO, M SALVATI

Case Age/Sex KPS Location Surgical Histological RT CHT Concomitant Recurrence  Reoperation  Survival
no. - size (cm) resection prevalence RT/CHT (wk) (wk)

1 65/M 920 F-45 ST G Yes Yes Yes Progression No 67

2 74/M 80 T-3.2 ST G Yes Yes Yes Progression No 66

3 61/F 80 T-4 T S Yes Yes Yes Yes (71) Yes 83

4 80/F 80 P-3.7 T S Yes No No Yes (59) No 62

5 77/M 90 F-5.5 T G Yes Yes Yes No No 65

6 79/M 80 T-3 T S Yes No No Yes (52) Yes 64

7 81/M 40 O0-55 ST G No No No Progression No 12

KPS, Karnofsky performance scale; RT, radiotherapy; CHT, chemotherapy; F, frontal; T, temporal; P, parietal; O, occipital; ST, subtotal; T, total;

G, gliomatous; S, sarcomatous.

bimorphic, composed of an astrocytic malignant cell
population with areas of necrosis and secondary con-
comitant sarcomatous spindle cells elements, and con-
fluent in at least one medium power field.

Preoperative study was managed with magnetic reso-
nance imaging (MRI). In all patients, early postopera-
tive MRI was performed to establish the tumor resec-
tion degree: total removal was estimated when residual
tumor was <10%.

Postoperative radiotherapy (60 Gy with LINAC ex-
tended 2 cm beyond the edema margins for 6 weeks)
was administrated (alone or concomitant with
chemotherapy) on the average at 20 days from surgery
in all patients except one, who had poor clinical condi-
tions (KPS <40) so that no adjuvant postoperative treat-
ment was administered.

Chemotherapy was given to 4 patients: temozolo-
mide, 75 mg/m?/d concomitantly to radiotherapy, sub-
sequently 200 mg/m?/d for 5 days every 28 days until
disease progression.

Three patients of our group did not receive
chemotherapy: one had a very low KPS, and the other 2
had severe thrombocytopenia (45,000 and 50,000 per
mm?3). After discussion with relatives and the patients
themselves about the risks of chemotherapy in such
conditions, they refused the temozolomide administra-
tion.

Results

The study group was composed by 5 males and 2 fe-
males (M/F ratio: 5/2), ranging in age from 61 to 81
years (median, 74). The preoperative KPS was 90 for 2
patients, 80 for 4 and 40 for 1. MRI showed non-homo-
geneous lesions (average size, 4.2 cm) with marked en-
hancement after gadolinium administration and perile-
sional edema; a broad-dural-based involvement was ev-
ident in 3 cases. Cerebral localization was frontal in 2
cases (29%), parietal in 1 (14%), temporal in 3 (43%) and
occipital in 1 (14%).

The surgical procedure showed two types of lesions:
one with well-demarcated margins and dural involve-

ment similar to an aspect of meningioma (in 3 cases),
and the other, necrotic and infiltrating like glioblastoma
(in 4 cases). Postoperative MRI demonstrated the
amount of tumor resection, showing total removal for 4
and sub-total for 3 patients. Histological examination
confirmed that the 3 lesions with a prevalence of sarco-
matous components were those with radiological and
intra-operative aspects resembling meningiomas (group
S). The other 4 had more gliomatous aspects resembling
glioblastomas at MRI and at surgery (group G).

Mean survival in group S was 69.7 weeks and in group
G was 52.5 weeks (Table 1). However, survival differed
also with respect to type of treatment: one patient
(group G, case 7), because of poor clinical conditions,
had no additional therapy after surgery and had the
worst prognosis with only 12 weeks of survival. Two pa-
tients (group S, cases 4 and 6) were treated postopera-
tively with radiotherapy alone and had a mean survival
of 63 + 1 week. Four patients (group G, cases 1, 2 and 5;
group S case 3) underwent concomitant radiotherapy
and chemotherapy and showed the best results in terms
of survival — mean 70.2 weeks.

The total median recurrence rate was 60.8 weeks: 60.7
in group S and 61 in group G. A second operation was
performed in 2 cases of group S who had a total resec-
tion at the first surgery and in which a new total removal
was possible at the second operation. One patient (case
5) was still alive at the follow-up 65 weeks after surgery,
and in 3 patients progression was associated with a
prevalent gliomatous aspect.

Discussion

Gliosarcoma is a rare subtype of glioblastoma multi-
forme that shows a dimorphic population of glial and
mesenchymal elements. First described by Stroebe in
18957, it accounts for 1.8-8% of glioblastomas®®, with
an incidence of one new case per million inhabitants'.
It occurs mostly between 40 and 60 years of age, and
preferred sites of localization are temporal lobes, fol-
lowed by parietal and frontal lobes®!!. It is very rare in
younger people, whereas it is increasingly more often
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diagnosed in the elderly, as are other malignant cere-
bral tumors*. More frequently than gliomas, gliosarco-
mas may metastasize to extracranial organs (lung,
lymph nodes, pleura, bone marrow, liver)!?, as shown
by Maiuri et al.?, who recorded 15-30% of metastasis in
their study group. Gliosarcomas, still in analogy with
gliomas, may be radio-induced, as recently demon-
strated!314.

Histogenesis hypothesises affirm that gliosarcoma is a
malignant transformation of cells in blood vessels of a
pre-existing glioblastoma?®, although recent genetic
studies have shown a monoclonal origin of sarcomatous
and gliomatous elements!®!7. Indeed, sarcomatous cells
appear to derive from glial cells during tumor progres-
sion, thereby sharing the same genetic aberration
shown by Biernat et al.? for p53 mutation and by Reis et
al.'® for p16 deletion and PTEN mutation.

In our study group, we were able to identify two sub-
groups: some patient lesions showed features similar to
those of meningiomas at MRI (marked diffused en-
hancement after gadolinium administration, well-de-
fined peripheral margin), designated as group S, where-
as others resembled high-grade gliomas (ring-shaped
enhancement, necrotic areas, barely distinguishable
margins), designated as group G. These radiological
findings were matched with postsurgical histological
findings: group S had a prevalence of sarcomatous ele-
ments in contrast to group G, in which a predominance
of gliomatous cells was observed.

In the literature, the average survival is estimated to
be less than one year®!”. As already shown in other
studies®!?, we also found a better prognosis for lesions
with a prevalent sarcomatous component and with ra-
diological and surgical aspects of meningioma. All the
patients with these features in our study group sur-
vived for more than a year and benefited from the
multimodality treatment (case 3 obtained the best re-
sult and survived for 83 weeks). Indeed, not only a
radical cytoreduction seems to be of critical impor-
tance for the prognosis of these patients, but also the
possibility to perform postoperative radiotherapy and
chemotherapy drastically influences the survival rate.
In our series, patients of group S who were not treated
with postoperative radio-chemotherapy had survival
rates similar to those of group G who were received a
multimodality treatment. These data suggest the im-
portance of the adjuvant postoperative therapeutic
route not only for patients of group G, but also for
those of group S for whom, once a multimodal treat-
ment is established, the best results in terms of sur-
vival can be reached (case 3).

We thus consider glioblastoma and gliosarcoma in the
same way as regards the therapeutic choice: first sur-
gery, supported by functional and spectroscopic MRI
pre-operatively and intraoperative neuronavigation
with functional mapping, for an as-radical-as-possible
cytoreduction; early postoperative (within 24 h) MR in-
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vestigation to evaluate residual tumor; 20-40 days later,
radiation treatment with conformational techniques
using LINAC for a total of 60 Gy, irradiating 2 cm over
the borders of the lesion; chemotherapy with temozolo-
mide concomitantly with radiotherapy.

For the latter step, there is some controversy in the lit-
erature. It is unknown whether gliosarcomas respond to
sarcoma-based chemotherapy®®!?, whereas the role of
temozolomide is uncertain®. It is used because of the
glial origin of these lesions, and only Morantz et al.?!
noted a modest increase in terms of survival using this
therapeutic protocol compared with a control group
treated only by radiation (36 vs 33 weeks of survival). In
our series, we found positive results using chemothera-
py not only for group G but also for group S, which sug-
gests a therapeutic effect also in lesions with a preva-
lence of sarcomatous components. However, more data
are necessary to establish the correlation between sur-
vival rates and temozolomide administration in these
patients.

We found no difference in survival rate in our elderly
group compared to younger study groups when a com-
plete therapeutic strategy could be performed.

According to that observed by Mangiola et al® for
glioblastomas, we found that age itself was not a prog-
nostic factor, whereas more important for outcome
were clinical and neurological pre-operative condi-
tions (KPS score). Indeed, as for younger patients af-
fected by gliosarcomas, higher KPS allow multimodal-
ity treatment, and the possibility of postoperative ra-
diotherapy and chemotherapy administration is the
most valuable prognostic factor. When the KPS did not
allow adjuvant treatment other than surgery, we ob-
served the worst results (case 7), whereas when the
KPS permitted multimodality treatment, especially for
group S, we obtained the best results (case 3). Of
course, in our series too radical a surgery (cytoreduc-
tion >90%) dramatically increased the median survival
rate, which demonstrated it to be another primary
prognostic factor.

Conclusions

As for other younger patients, in the elderly it is also
possible to identify two subtypes of gliosarcomas that
correspond to two different prognostic groups of pa-
tients: lesions with a predominance of sarcomatous
components are associated to a better prognosis,
whereas the prognosis worsens when a predominance
of gliomatous elements is identified. Moreover, the
most important predictive factors are the entity of sur-
gical removal of the neoplastic mass and the possibility
to administer postoperative adjuvant therapy (radio-
and concomitant chemotherapy). Age itself is not a
prognostic factor when the KPS allows total surgical re-
moval and multimodality treatment.
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