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Abstract Glioblastoma (GBM) is one of the most highly
aggressive neoplasms of the central nervous system. Extra-
cranial metastases in GBM are rare. Here we present the
case of a 26-year-old man with extra-cranial metastasis of a
frontal lobe GBM to the parotid gland, cervical lymph
nodes, and bones, with initial diagnosis made by fine
needle aspiration cytology (FNAC) of the parotid gland.
FNAC is a reliable technique in the study of primary and
secondary parotid gland neoplasms, allowing a presump-
tive diagnosis in difficult cases. We correlate the cytologic,
histopathologic, and immunohistochemical findings in this
case and discuss previous literature reports.
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Introduction

Glioblastoma (GBM) is one of the most highly aggressive
neoplasms that originates from central nervous system
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(CNS) glial elements [1]. This tumor is also the most
common glial neoplasm in the CNS, and its incidence
increase in the elderly population [1, 2]. GBM is classified
according to the World Health Organization (WHO) sys-
tem as grade IV tumors [3]. GBM commonly spreads by
direct extension by infiltration into adjacent brain tissue or
along white matter tracts and also by subarachnoid dis-
semination [1, 4]; intracranial metastases to the meninges
or spinal cord are frequently reported [5].

Extra-cranial or extra-neural metastases outside the CNS
are exceptionally rare events reported to occur in 0.2-2 %
of all GBM [6]. The rarity of this phenomenon has been
attributed to various aspects of pathophysiology that pre-
vent GBM cells from infiltrating and surviving beyond the
intra-cranial environment [6, 7]. The most common sites of
GBM metastasis are to the lung, lymph node, bone, and
liver, with rare reports to skin (6 reports found) and parotid
gland (7 reports found) [8-10, 12].

Herein we present a case of a young man with extra-
cranial metastasis of a frontal lobe GBM to the parotid
gland, cervical lymph nodes and bones, in which the initial
diagnosis of extra-cranial spread was made with fine needle
aspiration cytology of the parotid gland. We correlate the
cytologic, histopathologic and immunohistochemical
results in this case and discuss these findings in the context
of previous literature reports.

Case Report

Our patient is a 26 year old male with previous diagnosis
of intra-axial glioblastoma localized to the frontal lobe
6 months prior. His symptoms on presentation were severe
headaches and dysaesthesias. He was treated with surgical
resection, radiation therapy, and temozolomide (140 mg/
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day for 42 days). He had no known significant past medical
history and had never smoked.

After completion of treatment, he again presented to his
physician with progressive growth of a nodule in his left
cheek and generalized bone pain. A parotid gland fine
needle aspiration cytology (FNAC) was performed of the
nodule, which revealed several groups of highly pleomor-
phic cells with clumped chromatin, prominent nucleoli, and
fibrillar cytoplasm. These cells were positive for glial
fibrillary acid protein (GFAP) (Fig. 1). A cytologic diag-
nosis of metastatic high grade glioma was established. Full
body gammography and computed tomography (CT) scans
were performed which demonstrated disseminated meta-
static involvement of the parotid gland, cervical lymph
nodes (Levels IIB, III and IV), and bones (Fig. 2).

One of the involved cervical lymph nodes was addition-
ally biopsied to exclude a second primary neoplasm. Histo-
pathologic evaluation of the lymph node showed effacement
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Fig. 1 In the FNAC samples we observed a hemorrhagic background
with neoplastic round and fibrillar cells with cytoplasmic processes,
nuclear atypia, hyperchromatic nuclei with coarse chromatin, and
some mitotic figures (a, HE 5x). These cells form clusters and tufts
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of normal lymph node architecture by giant pleomorphic
and small malignant cells dispersed in groups or forming
rosette-like structures. These cells were positive for GFAP
and showed a Ki67 proliferation index of 15 % (Fig. 3).
Negativity for PGP9.5, chromogranin, synaptophysin,
cytokeratin, CK7, CK20, and neurofilament immunohisto-
chemical stains was documented. The previous intracranial
resection specimen was reviewed for comparison, which
showed a neoplasm composed of small to medium sized cells
with hyperchromatic nuclei and vacuolated, clear cytoplasm,
forming discrete nodules and sheets in a myxoid stroma;
rosette-like formations, endothelial proliferation, and
extensive areas of coagulative necrosis were also observed.
The neoplastic cells in the original specimen demonstrated
strong immunoreactivity for GFAP (Figure 4).

The patient was continued on temozolomide 300 mg/
day and again underwent radiotherapy. A total survival
from diagnosis of 2 years was documented.

resembling glomeruli (b, HE 5x), Also observed were anaplastic
figures, large pleomorphic cells with irregular nuclear outlines and
prominent nucleoli (¢, HE 40x), and immunoreactivity for GFAP
(d, 40x). GFAP glial fibrillary acid protein
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Fig. 2 CT scans showed multiple heterogeneous cervical lymph
nodes with uptake of contrast medium in levels II and IV (a, b). Also
observed was a left frontal defect in relation to previous surgery with
an intra-axial heterogeneous mass in the frontal lobe associated with
vasogenic edema that crossed the midline and have invasion of extra-

Discussion

Davis first reported, in 1928, on a patient with GBM that
had disseminated to the lung, soft tissue of an arm, and the
chest wall [13]. Since this initial report of extra-cranial
metastasis, the underlying mechanism of this phenomenon
has yet to be completely elucidated and only few cases
have been reported. However, the incidence of extra-

cranial soft tissues (c). Spinal MRIs showed in T1, T1 with medium
and T2, blastic metastatic infiltration hypo-intense on TI1, with
vertebral bone compromise (d). Bone gammography showed general-
ized capitation (superscan images) (e, f)

cranial metastasis as reported in an earlier autopsy series
was much higher which suggests that the true incidence of
these distant metastases may be significantly higher than
what has been clinically detected [2, 7, 8].

The protective factors against this phenomenon include:
(1) the absence of lymphatic vessels within the brain
and spinal cord, which limits lymphatic dissemination;
(2) action of the blood-brain barrier; (3) the extremely
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Fig. 3 In the histopathologic study of the peripheral lymph node
there was complete compromise by a neoplasm composed of
hyperchromatic cells distributed in aggregates (a, HE4x). These
cells showed positivity to GFAP (b, 4x), were highly polymorphic,

shortened survival of patients with GBM; (4) the dense
connective tissue barrier of dura-mater that is rarely inva-
ded by GBM; (5) the virtual absence of collagen and
fibronectin within the CNS parenchyma that would facili-
tate dissemination; (6) the lack of a permissive stroma in
other organs that would allow survival and proliferation of
GBM cells; (7) the poor affinity of glioma cells seem to
have for arterial blood vessels; and (8) the lack of direct
connection between the subarachnoid space witch is a close
cavity and the hematogenous or lymphatic system [2, 8, 9].
However, it has been postulated by Willis, that the thin-
walled and poorly supported by dura mater CNS venules
may permit metastatic spread; different to the observed in
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showed bizarre formations (¢, HE40x), necrosis (d, HE40x), and
were present in a subcapsular lymphatic pattern (e, f, GFAP). HE
hematoxylin and eosin, GFAP glial fibrilary acid protein

CNS venous sinuses, which are much larger and buttressed
by dura mater. [14].

In general, metastasis occurs via lymphatic or hema-
togenous spread, or through cavities that allow fluid
exchange, or through direct invasion that allow further
dissemination. Direct invasion via iatrogenic channels (e.g.
the result of previous surgical interventions to treat the
primary tumor, biopsy procedures, or ventriculo-peritoneal
shunting), where defects in meningeal and parenchymal
blood vessels are created has been postulated to be a major
mechanism to facilitate the extra-cranial dissemination of
GBM [1, 2, 10]. Other mechanisms are less common, since
metastases do rarely occur in the absence of surgical
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Fig. 4 The histomorphology observed in the primary tumor was
similar to that observed in the lymph node, with a highly aggressive
necrotic neoplasm (a, HE-4 x), composed of round and small atypical
cells, with coarse chromatin, prominent nucleoli, and fibrillar

manipulation. This supports the hypothesis that GBM cells
need contact with lymphatic or blood vessels to metastasize
outside CNS [9]. However, in a 1970 review by Anzil,
more than 10 % of all cases of extra-cranial spread were
found to occur in the absence of prior surgical intervention.
The conclusion reached was that surgery, radiation, or long
survival durations are not necessarily prerequisites for
extra-cranial dissemination of GBM, suggesting instead, in
these instances, early hematogenous spread may be the
underlying mechanism [11].

New models of GBM tumorigenesis suggest that the
classic pseudopalisading necrosis of GBM represents an
actively proliferating zone wherein the tumor cells are
migrating away from a central vascular insult and, in
response to the hypoxia, express pro-angiogenic factors
(e.g. VEGF and IL-8). The resultant microvascular prolif-
eration in turn represents an alteration in the normal blood-
brain barrier. This alteration may in fact provide GBM

processes (b, ¢, HE-40x). Microvascular endothelial proliferation
and anaplastic cellular figures were also observed (d, HE-40x). HE
hematoxylin and eosin

cells with direct access to the systemic circulation. Low
levels of circulating tumor cells, with extra-cranial meta-
static potential, would probably be suppressed by the
peripheral immune system [15]. However, this peripheral
suppression would be hindered in the milieu of a severely
immunocompromised patient by adjuvant therapy and
cancer which would theoretically allow for systemic
metastases to develop, given enough time and a permissive
microenvironment in the extra-cranial site [15, 16]. Inter-
estingly, the development of GBM in organs transplanted
from a previously treated (without history of ventriculo-
systemic shunt) donor with GBM have been documented
[17]. This phenomenon lends credence to the theory that
low levels of circulating GBM cells may be present without
overt metastasis [17]. Furthermore, cytologic samples of
cerebral blood taken during and after neurosurgery of gli-
omas demonstrated that tumor cells are present in the
systemic circulation and probably produce microscopic
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implants in rich vascular organs such as the lungs and liver
[2, 18].

Based on available case reports, the GBM cells dem-
onstrate a predilection for the lung and pleura (60 %),
lymph nodes (51 %), bone marrow (30 %), and liver
(22 %) [1, 2]. Other targets for metastases less commonly
reported include the kidney, spleen, adrenal glands, heart,
small bowel, and parotid glands [4, 9, 10]. Regarding bone
metastases, the vertebral spine (73 %) was the most com-
mon site of involvement, followed by the ribs (23 %),
sternum (18 %), skull (14 %), and acetabulum (9 %) [1, 2,
6]. The timeframe of metastasis reported is also variable in
relation with the organ involved. Patients with metastasis to
the liver had the longest time interval between diagnosis of
the intracranial GBM and detection of metastasis; and
patients with metastasis to the lung had the shortest interval
from diagnosis to detection of metastasis and also from
detection of metastasis to death [19]. The reason for this
heterogeneity is unclear, but may be related to the per-
missibility of the target organ to grow CNS-derived ele-
ments and capabilities for immune-surveillance [15, 19].
Battista et al. [20] have demonstrated that malignant
glial cells removed from the brain, which are then exper-
imentally implanted into other body sites, do survive,
evading the immune system.

Metastastic GBM has been reported commonly in
medium adult patients (median age around 40 years),
youngers than in the typical elderly population of GBM.
Secondary GBM, e.g. those which have progressed from a
lower grade glioma, also are more common in this younger
population, and it is thought that the higher risk of
metastasis may correspond to the longer duration of tumor
existence in these patients [1, 9]. Nevertheless, age has not
been reported to be prognostic factor in patients with extra-
cranial metastases [4].

The WHO classification of tumors distinguishes
between primary and secondary salivary gland tumors as
well as tumor-like lesions. Benign tumors mainly consist of
salivary gland adenomas and Warthin tumors, while
malignant tumors include salivary gland carcinomas,
lymphomas and intra-glandular metastases [21, 22]. The
most commonly found metastasis has a lymphatic origin
from primary squamous cell carcinoma of the skin and
malignant melanoma in the head and neck region. In cases
of GBM when the primary lesion is invading within the
cervical lymph node drainage, ipsilateral parotid lymph
nodes can be compromised by tumor. Hematogenous
metastases are more rare and tend to be derived from
thyroid, lung, kidney, breast and colorectal cancers. Rarely,
compromise by direct extension of malignant skin tumors
has been reported [22].

Due to low cost and high diagnostic accuracy, the com-
bination of ultrasound and FNAC represents a clinically
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valuable and reliable method of choice for diagnosis in most
salivary gland tumors [23, 24]. FNAC allows for differen-
tiation between malignant and benign neoplasms and often
also for rendering an approximate diagnosis [23]. The fea-
tures supporting diagnosis of involvement of a salivary gland
by a glial neoplasm via FNAC are poorly defined because
this presentation has been rarely reported. In our cytologic
samples we found malignant fibrillary cells dispersed in
hypercellular aggregates, with formation of rosette-like
structures and positivity for GFAP [25-27]. These findings,
along with the history of previous diagnosis of GBM,
allowed for the formulation of an indicative diagnosis.

Histopathologic confirmation is mandatory in indeter-
minate cases where suspicious of metastatic compromise
by a GBM persist. In general, the histomorphology is
similar to that observed in primary GBM, e.g., a malignant
neoplasm composed of fibrillar astrocytes, some of which
are anaplastic (multinucleated tumor cells, bizarre nuclei,
karyorrhectic cells) with hypercellular aggregates, variable
number of mitotic figures (some atypical), with coagulative
necrosis and/or microvascular proliferation. Classically,
there is pseudopalisading necrosis. The neoplastic cells are
positive for GFAP and AE1-AE3, and also demonstrate
high Ki67 proliferation index [8, 28], which has been
reported to be higher in extra-cranial GBM metastasis [12,
19, 28]. The morphology of the primary and metastatic
GBM tissue was similar in our patient. Also, we observed a
lymphatic pattern of metastasis, with compromise of mul-
tiple lymph nodes and lymphatic vessels, in accordance
with the reported finding of regional lymph node involve-
ment that can be attributed to lymphatic spread [1, 19].

Treatment of GBM includes surgical excision of the
primary tumor, followed by radiation therapy. Solitary and
localized metastases may be treated with surgical excision
with improvement of symptoms. Chemotherapy is fre-
quently given in combination with radiation therapy as an
adjuvant treatment either before or after surgery [1, 8]. In
cases of parotid gland compromise, total parotidectomy
with or without resection of the facial nerve should be
reserved for those few cases with extensive infiltration of
the overlying skin and severe functional compromise [19].
The parotid gland resection in other cases may be only
useful to confirm diagnosis, and an excisional biopsy is
sufficient, [2, 19] such as in our case.

In patients with disseminated metastatic disease, palli-
ative radiation therapy is the best available option. Survival
remains dismal after the onset of metastatic disease. The
increase in reported cases of extra-cranial metastases of
GBM is generally attributed to the improved survival from
more radical surgery, better imaging studies, a higher index
of suspicion, and improvement in adjuvant treatment.
However a systematic review shows that this improved
survival is low despite major advancements attained in
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surgery, radiation, and chemotherapies [2]. For example,
with the therapeutic regimen used in our patient (tem-
ozolomide plus radiotherapy), there is nearly 10 % survival
5 years after initial diagnosis, as compared to 1.9 % of
those treated with radiation alone and more than 70 % of
cases die within 2 years of diagnosis [2, 8, 10].

In conclusion, FNAC is a reliable technique in the study
of primary and secondary parotid gland neoplasm, allowing
a provisional diagnosis. However, definitive diagnosis may
require an open biopsy. Given the extent of mystery in
which metastatic mechanisms of GBM and other neo-
plasms are still shrouded in, we encourage the practice of
autopsies in oncologic patients and studies which may
allow for the determination of more accurate data in
pathogenesis and behavior in neoplastic diseases.
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