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etastatic Gliosarcoma Mass Extension to a Donor Fascia Lata Graft
arvest Site by Tumor Cell Contamination
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NTRODUCTION

lthough primary brain tumors are respon-
ible for a small number of cancer patient
eaths, they dramatically reduce the quality
f life because the tumors affect the patients

n their prime of life. The disability and the
urden of death due to primary brain neo-
lasms are substantial (12).

Gliosarcoma is a very rare type (1.8% to

BACKGROUND: Brain glioblastoma
ggressive entity that rarely shows ex
ast 70 years, only eight cases of subc

CASE DESCRIPTION: A case of glio
utaneous and subcutaneous involve
etastatic mass, which had developed

ata tendon used for the reconstructi
iopsy results, the developed mass w
xact characteristics of the primary tu

CONCLUSIONS: Contaminated surgic
ant spread of tumor cells. Therefore, th

ents and irrigation of the surgical area
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.4%) of glioblastoma, a malignant cancer of
he central nervous system (7, 15). Previously
t was defined as a glioblastoma consisting of
liomatous and sarcomatous components,
ut it is now defined as gliosarcoma by the
orld Health Organization (11).
When there is dural involvement, the defect

ccurs after intracranial tumor surgery. The
ura is an anatomic structure that has to be
estored to prevent the loss of cerebrospinal
uid, the formation of an encephalocele, and

nfection. This restoration can be handled
ith synthetic and autologous materials. This

ase report presents a patient with gliosar-
oma who had metastasis in the grafted area
ue to the implantation of tensor fascia lata
TFL) for the restoration of dura defect.

ASE REPORT

n 2007, a 52-year-old man was admitted to
nother hospital with complaints of seizure.

subtotal resection of the mass in the right
rontal region was done. Histopathologic
valuation of the tumor identified it as a glio-
lastoma multiforme (GBM). Postoperatively

he patient was treated with a total of 6000 cGy
f external beam radiation but no chemother-
py. Four months after the operation, how-
ver, the patient was admitted to the emer-

ltiforme is a malignant and highly
anial and extraneural invasion. In the
eous metastases have been reported.

toma multiforme with extensive local
t of previous surgical sites and a
e graft donor area of the tensor fascia
f dura. According to the excisional

efined as a gliosarcoma carrying the
.

ls and instruments can facilitate the dis-
newal of the surgical tools and instru-
primary tumor resection is emphasized.
ency department of our University Hospital s

1, JUNE 2010 ww
ith complaints of headache and weakness in
he left side. His physical examination was
ormal. The neurological examination re-
ealed somnolence and hemiparesis on the
eft side. The magnetic resonance imaging
MRI) revealed an enhancing cystic lesion in
he right frontal lobe. The 5 � 4 � 3 cm mass
ithaheterogeneoussignalpatternsurrounded
y edema was visualized. This revealed a shift
f 1 cm in the midline (Figure 1A).

Macroscopic total resections were per-
ormed in April 2007 and in January 2008. The
istopathologic evaluation confirmed the di-
gnosis of GBM. The immunohistochemical
esults showed positive staining for glial
brillar acidic protein (Figure 1B, C, D).

During follow-up, the patient displayed no
eurological deficits and his seizures were
ontrolled with antiepileptic medications. He
as medicated with temozolamide (150 mg/
g) for 7 months.

Five months later, after the second opera-
ion, the patient returned to our hospital with
omplaints of headache and seizures. Physi-
al examination at this time revealed a subcu-
aneous mass at the frontal scalp, approxi-

ately 2.0 cm from the closest postoperative
car. The MRI showed tumor recurrence in
he right frontal lobe with necrosis in the mid-
le part. Post-gadolinium MRI revealed an en-
ancing mass that had reached the scalp after

nfiltrating the periost, as well as a subcutane-
us mass in the frontal region. The mass was
esected completely, macroscopically. The re-
ected lesions included frontal tumor, infil-
rated dura and periost, and subcutaneous

ass, but not the infiltrated scalp. The dural
efect that occurred as a result of the total
esection was restored with a TFL graft taken
rom the right upper leg. The cranioplasty is
erformed with three high-density porous
olyethylene (Metpor, Newnan, GA, USA).

Two months later, the patient returned to
he hospital and presented with a 5.0-cm sub-
utaneous mass infiltrating the skin in the
rontal scalp and a 2.0-cm subcutaneous

ass in the right temporal scalp. A 10.0-cm
mu
tracr
utan

blas
men
in th
on o
as d
mor

al too
e re
after
ubcutaneous mass under the previous inci-
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ion scar in the right upper leg was detected
uring the physical examination.

Neurological examination revealed som-
olence and severe hemiparesis on the left
ide. The MRI showed a frontal mass. Post-
adolinium MRI showed an enhancing
ass infiltrating the periost and reaching

he scalp by invading almost the entire fron-
al and temporal scalp (Figure 1E). The
calp including infiltrated periost, frontal
kin, as well as both temporal and frontal
ubcutaneous masses, was excised as a sin-
le unit. The scalp defect area was covered
ith a parieto-occipital scalp flap.
The area of the subcutaneous mass under

Figure 1. (A) Post-gadolinium axial sagittal magne
from April 2007 revealed an enhancing cystic les
lobe. The mass measured 5 � 4 � 3 cm and ha
pattern surrounded by edema. (B) Histopatholog
diagnosis of GBM. Hematoxylin-eosin stain (orig
(C) Positive GBM cell staining with glial fibrillar a
(original magnification, �100). (D) Negative sarco
GFAP stain (original magnification, �100). (E) Po
magnetic resonance imaging obtained in July 20
mass covering the entire right frontal lobe, whic
periosteum and breached the scalp. (F) Intraope
he previous incision scar in the right upper u

20 www.SCIENCEDIRECT.com
eg matched with the donor area of the TFL
raft used to restore the dura defect. The
ass was resected together with the skin

nd the fascia underneath as a single unit
Figure 1F). The defect area was covered
ith a skin graft.
Pathologic examination of the excised le-

ions, including infiltrated periost, frontal
kin, both temporal and frontal subcutane-
us masses, and the femoral mass, identi-
ed these as the primary tumor mass (Fig-
re 1G, H–J). The tumor was a sarcomatous
BM including fusiform cells. Two months

ater the patient was dead with multiple
ubcutaneous masses all over the scalp (Fig-

sonance imaging
the right frontal
terogeneous signal
luation confirmed the
agnification, �100).
protein (GFAP) stain
us cell staining with
olinium sagittal
owed an enhanced
infiltrated the
photograph obtained

in July 2008 shows a 1
from the right upper le
was removed from the
with hematoxylin-eosin
evaluation of the mass
negative sarcomatous
�100). (I) Pathologic e
sarcomatous cell stain
magnification, �100).
stain (original magnific
died with multiple sub
re 1K, L). o

WORLD NEUROSURGE
ISCUSSION

lioblastoma multiforme diffusely infiltrates
he surrounding brain matter, but does not
ypically invade blood vessels and rarely me-
astasizes outside of the central nervous sys-
em. In fact, metastasis is exceedingly rare
nd is present in less than 2% of cases (9).

hen extracranial spread of a GBM is
resent, it is almost always preceded by an

nvasive intracranial procedure, resulting in
ither hematogenous dissemination or direct
xtension of the tumor (10). During the past
0 years, more than 250 extracranial metasta-
es have been reported. Among these cases

10 cm subcutaneous mass that was removed
Histopathologic evaluation of the mass that
leg shows positive sarcomatous cell staining

inal magnification, �100). (H) Histopathologic
was removed from the right leg shows
taining with GFAP stain (original magnification,
ation of infiltrated frontal skin shows positive
ith hematoxylin-eosin stain (original
gative sarcomatous cell staining with GFAP
�100). (K, L) Two months later, the patient
ous masses that had invaded the scalp.
tic re
ion in
d a he
ic eva
inal m
cidic
mato

st-gad
08 sh
h had

0 �
g. (G)
right
(orig
that

cell s
xamin
ing w
(J) Ne
ation,
nly eight are cutaneous–subcutaneous me-
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astases (2, 16, 18, 22). In all eight cases, the
etastatic area was the one sectioned by scal-

el during surgery (17). In the patient in the
resent case report, rapid gliosarcoma metas-

asis in the cutaneous–subcutaneous femur
ection due to implantation was identified.
his represents the first such case reported in

he literature.
Whether the initial glioblastoma con-

ained sarcomatous elements that were over-
ooked at histologic analysis or the gliosar-
oma developed de novo from the metaplastic
ransformation of the initial glioblastoma fa-
ilitated by radiotherapy remains elusive (2).

Although the exact mechanism of extra-
eural spread of GBM is not known there
re other possible hypotheses such as the
ympathics, blood vessels, and through ar-
ificial shunts (5). Furthermore, we still
eed to know about potential markers that
ould indicate a specific tropism and adhe-
iveness of glioblastoma cells to mesenchy-
al or epithelial structures.
The TFL tendon graft is used for the resto-

ation of dura defects due to its similarity in
erms of structure, accessibility, and autology
13, 21). In this case report, TFL taken from
he right upper leg is used as a graft for the
ura defect that occurred after resection of the

ntracranial tumor. The mass, which grew in
he graft donor area within 2 months after
urgery, was resected and its pathologic diag-
osis was sarcomatous glioblastoma.

In surgery, insufficient excision of the tu-
or, iatrogenic rupture of the tumor and its

pread through the surgery area, or the im-
lantation of tumor cells at distant points

hrough the use of contaminated surgical
ools used for tumor resection was identified
s being responsible for the development of
ocal and regional recurrences. This spread is
lso necessary for recurrences in the donor
rea, which are required for reconstruction
fter tumor resection (3, 4, 14, 23).

The activity and the implantation ability of
umor cells are proven by tumor cell cultures
eriving from surgery section hemorrhage
20). The implantation ability of tumor cells is
acilitated by the use of contaminated surgical
ools. Tumor spread depends on three factors
8): 1) implantation ability is strengthened by
eak contact inhibition, 2) substantial hem-
rrhage, and 3) a sufficient quantity of cells.

The possibility of accumulating and de-
eloping a clinical recurrence of tumor cells
preading through the surgery area is de-

endent on the initial bonding of tissue

ORLD NEUROSURGERY 73 [6]: 719-72
tructure at lower layers. Cell adhesion is a
ynamic process that includes the specific
dhesive interaction between the cell and
xtracellular matrix (1, 6, 19).

The implantation ability of highly malig-
ant tumor cells by means of contaminated
urgical tools is reported at 87%. This fig-
re can rise to 100% in the context of malig-
ant melanoma culture, as proven by tests
n animals (23).

Finally, the primary precaution to prevent
atrogenic access of the cells to other surgical
ections or the reconstruction area involves
reventing the reuse of contaminated surgical

ools after tumor resection, the use of fresh
edical gloves, as well as sterile cover and

rrigation of the operation field.
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