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Glioblastoma Multiforme (GBM) is the most common primary central nervous system (CNS)
malignancy in adults. It is very aggressive and is notorious for its fast and local invasion of
nearby brain parenchyma. Consequently, the overall survival (OS) of patients with GBM is
short despite resection, radiotherapy and chemotherapy regimens. The most common sites
of metastasis of GBM are the lungs and pleura, cervical lymph nodes, and bone. Metastasis
to the skin is a rare event and to our knowledge, there are less than 30 cases of GBM metas-
tasizing to cutaneous or subcutaneous tissue described in the literature. None of these cases
were diagnosed and/or treated in the Middle East region; and the majority of the metastases
found were adjacent to the site of surgery undergone to remove the primary malignancy.
We present the case of a 53-year-old male diagnosed with GBM and later showing signs
of metastases at the anterio-auricular side of his face near-distant from the site of previous
surgery done to remove the primary tumor.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

mortality rate and a median overall survival (OS) of 20 months
regardless of the modality of treatment or surgeries used to
eradicate it such as surgery, chemotherapy, and radiotherapy

Glioblastoma (GBM) is known to be the most ubiquitous pri-
mary central nervous system tumor in the adult population,
representing up to 25% of these tumors [1]. It’s a malignant
proliferation of astrocytes that carries a very high relapse and

[2,3]. GBM being a very invasive tumor has the potential to
rapidly occupy brain parenchyma around the primary site.
Nonetheless, it’s not very common for this tumor to spread
to the bloodstream and beyond the central nervous system
[4]. In the literature, the lungs and pleura were found to be
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Fig. 1 - MRI brain at diagnosis: T1 post-Gadolinium.

the most common site of extra-cranial metastasis, account-
ing for 60% of reported cases [5][17]. The next most frequent
sites are the cervical lymph nodes described in 51% of cases
[6], the bone marrow and bones seen in 30% of cases [5], the
liver seen in 22% of cases [7] and skull[10] [24]. The spread to
other organs including the skin is extremely rare [8][13] and
there are fewer than 30 cases of GBM cutaneous and/or sub-
cutaneous metastases reported in the literature with the most
common location of metastasis being the skull [8], one of them
occurring in a child [9]. The majority of this patient population
were found to have a skin metastasis at the exact site of pre-
vious surgery done to remove the primary tumor|[15], whereas
fewer patients have a more distant location [8], and none of
these patients reside in the Middle East region.

In this report, we present the clinical, and pathologic fea-
tures of the first case of GBM with metastasis to skin described
in the Middle East region with the location of metastasis being
distant to the site of primary surgery.

Case presentation

The patient is a 53-year-old Lebanese male who presented
with left sided lower extremity weakness and heaviness. MRI
of the brain showed ring enhancing lesion with a central
enhancing solid component centered in the posterior limb
of the right internal capsule and right thalamus measuring
24 x 24 x 2.3 cm (Figs. 1 and 2). A biopsy was done and
the patient was found to have a high-grade glioma (at least
anaplastic astrocytoma WHO grade III) diffusely positive for
GFAP and p53 with focal Olig2 expression and a high Ki-67 pro-
liferation index. A Positron Emission Tomography (PET) scan
showed a hypodense mass in the right cerebral hemisphere
centered in the right internal capsule and thalamus, with de-

Fig. 2 - MRI brain at diagnosis: T2 FLAIR.

creased FDG uptake, concerning for a primary malignancy.
One month later, he underwent subtotal resection of the mass
and the pathology revealed IDH-wild type glioblastoma (WHO
grade IV) with no residual disease. He then received concur-
rent radiation (60 Gy) and chemotherapy (Temozolomide) fol-
lowed by adjuvant Temozolomide. Five months later, an MRI
of the brain showed interval appearance of nodular enhance-
ment along the medial aspect of the surgical cavity measur-
ing 1.2 x 1.1 cm and interval appearance of a 1.5 x 1.2 nodu-
lar focus of enhancement in the right superior frontal gyrus
with significant high FLAIR signal in the surrounding white
matter, likely in part related to tumor infiltration and in part
to vasogenic edema; as well as another adjacent tiny focus of
enhancement in the right frontal lobe measuring 1 x 0.4 cm.
The patient was subsequently started on Bevacizumab -later
put on hold after minor bleeding- as well as temozolomide. An
MRI of the brain 4 months later showed interval increase in the
nodular enhancement in the surgical cavity and surrounding
high FLAIR signal in keeping with tumor progression. Beva-
cizumab was then restarted, temozolomide was discontinued
and the patient was shifted to lomustine. MRI of the brain was
done 2 months later and showed increase in the size of the pa-
tient’s known tumor as well as in the mass effect on the right
cerebral hemisphere with associated midline shift and no her-
niation. Moreover, multiple new foci of increased FLAIR signal
were evident on the left hemisphere that were indicative of
disease progression. The patient also had a hard bulge on the
right anterio-auricular side of his face on follow up with his
oncologist who shifted him to irinotecan and bevacizumab.
A month later, the patient underwent biopsy of that anterio-
auricular lesion which was consistent with gliosacroma (with
the following positive markers: Vimentin and SMA, S-100 and
Desmin focally, Ki-67 60%; and the following characteristics
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Fig. 3 - Histology section of the skin metastasis showing
proliferation of malignant spindle to oval cells with
hyperchromatic pleiomorphic nuclei. (H&E x 200).

on histology: proliferation of malignant spindle to oval cells
with hyperchromatic pleiomorphic nuclei portrayed in Fig. 3).
The patient’s case was then raised to the tumor board of the
hospital, and it was decided that the patient would undergo
palliative treatment and receive bevacizumab since it was
not possible for him to receive regorafenib at the time. Two
months later, the patient was admitted to the hospital due
to respiratory difficulty and decreased level of consciousness;
brain imaging findings were suspicious of an acute stroke and
showed disease progression with multifocal GBM as well as
increase in the size of the lesion in the subcutaneous soft tis-
sues overlying the right temporal bones. His hospital course
was complicated by seizures, bacteremia, and multiple pneu-
monias (including resistant strains of Klebsiella and Acineto-
bacter) as well as sepsis requiring pressors. He eventually re-
quired intubation, mechanical ventilation, and tracheostomy
placement. He subsequently had asystole and passed away a
bit more than one month after being hospitalized.

Ring enhancing lesion with a central enhancing solid com-
ponent centered in the posterior limb of the right internal cap-
sule and right thalamus measuring 2.4 x 2.4 x 2.3 cm in the
AP, transverse, and craniocaudal dimensions.

There is secondary 2 mm leftward midline shift.

Significant peri-lesional high FLAIR signal extending infe-
riorly to the right cerebral peduncle and involving the right
optic tract and right aspect of the optic chiasm, also extend-
ing medially and significantly involving the right thalamus.

Discussion

Glioblastoma Multiforme, although very aggressive, does not
have a propensity to metastasize to the skin, and soft tissue
[4]. There have been less than 30 cases of GBM spreading to the
skin in the literature and none of the adult patients described
in these cases originated from the Middle East region. Most of
these patients were adults aged 19 and above, and there was
one patient aged 13.5 [9].

It's perplexing how such an aggressive tumor doesn’t have
a high tendency to metastasize outside the central nervous
system [6]. A theory behind the scarcity of GBM cases metas-
tasizing to the skin is the lethality of primary GBM leading to
early death, thus not enough time to develop metastases [20].
It’s also possible that the tumor cannot spread outside the CNS
due to the blood brain barrier, strong basement membrane,
and robust dura as well as the deprived lymphatic system in
the brain [6].

A meta-analysis conducted by Pietschmann et al.[27] re-
viewing publications about GBM with extra-cranial metastasis
noted an overall increased frequency of these cases. This was
possibly attributed to better awareness in the medical field,
improvement in medical diagnostic tools [26], and longer sur-
vival of GBM patients with improvement of treatment modal-
ities. It was also observed in one of the studies that the cu-
mulative effect of surgery, chemotherapy, radiotherapy as well
as cerebrospinal fluid (CSF) shunting showed the longest av-
erage survival from time of metastasis detection to time of
death [27]. This meta-analysis also distinguished that younger
patients potentially have a tendency for extra-cerebrospinal
metastasis due to longer survival [27].

Patients diagnosed with cutaneous or subcutaneous GBM
invasion have seen a wide OS range (2 weeks-1 year) [4], and
there haven’t been studies focused on finding optimal treat-
ment for such cases. As seen in the literature, these patients
were either treated by surgical removal of the metastasis
alone or in adjunction with chemotherapy and/or radiother-
apy. Some cases have avoided surgery at the site of metasta-
sis altogether and have focused on chemotherapy and/or lo-
cal radiotherapy of the region [11]. Most patients in this cate-
gory showed evidence of skin metastasis concomitantly with
progression of primary CNS disease as evident in MRI reports
showing increased size of primary tumor or increased edema
around the mass. Similarly, most patients with GBM and skin
metastasis described in the literature as well as our patient,
developed skin metastasis at the site of previous surgery done
to remove the primary tumor or around the facial region. Two
cases described scalp metastasis along the area of stereotactic
biopsy previously done for diagnostic purposes [5,11]. This im-
plies that there may be iatrogenic tumor cell seeding or leak-
age along the procedure tract outward to the subcutaneous
and cutaneous tissues [4,20]. Other proposed hypotheses are:
glial defect formed after surgery ([6],[22]), extension of the pri-
mary tumor [20], post-operative neovascularization contribut-
ing to dissemination [18], or perineural invasion [14]. There’s
also the possibility of spread via the external jugular vein [16],
and that the primitive neuronal component within primary
tumor has a tendency to disseminate via CSF [4].

Interestingly, metastasis at the scalp or anywhere around
the initial surgical site happens despite previous local radio-
therapy administration, implying that radiation around the
surgery scar does not confer a protective factor against future
local cutaneous or subcutaneous invasion of the tumor. One
can argue that radiation to the cutaneous and subcutaneous
tissue is at a subtherapeutic dose, but increasing the dose is
controversial due to the increased risk of toxicity to the area.

Furthermore, a review paper submitted by Sundahl et al
[28] highlighted pre-clinical evidence showing pro-metastatic
effects of radiotherapy through angiogenesis, motility, and
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invasion. However, this occurrence has not been confirmed
clinically, and the long-term benefits of radiation therapy out-
weigh its negative effects and more data is still needed regard-
ing this matter [28].

On the other hand, some papers have reported cutaneous
or subcutaneous metastases that are distant from primary
surgery site [12,21,23], and similarly to other GMB extracra-
nial metastases, this could indicate hematogenic or lymphatic
spread [19].

Conclusion

There are very few cases of Glioblastoma Multiforme metas-
tasizing to extracranial locations and only a minor subset of
them represents the subcutaneous and/or cutaneous tissue
metastases. The scarcity of extracranial metastases might be
due to the aggressive nature of the disease leading to early
death of patients.

We described the case of a 53-year-old male diagnosed with
GBM and later showing signs of metastases at the anterio-
auricular side of his face. Our patient shares many similari-
ties with the majority of the cased described in the literature
like the appearance of the skin metastasis concomitantly with
CNS disease progression, the combination of surgery and ra-
diotherapy and/or chemotherapy to eradicate the primary tu-
mor and the location of the metastasis at or near the previous
site of surgery to remove the primary CNS tumor. This may in-
dicate the role of tumor seeding along the procedure tract out-
ward to the skin, glial defect formed after surgery, extension
of primary tumor, perineural invasion or post-operative neo-
vascularization possibly due to radiation therapy side effects.
However, these hypotheses wouldn’t explain the few cases
of skin metastases that are distant to previous surgery sites
and distant to the craniofacial area, which might be due to
hematogenic or lymphatic spread. Therefore, more research
should go into investigating the mechanism behind GBM tu-
mors metastasizing to the cutaneous and/or subcutaneous
tissues.
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