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ABSTRACT

ARTICLE HISTORY

We present the case of a 65 year old gentleman who underwent craniotomy and debulking of a left temporal glioblastoma multiforme (GBM). Post-operatively he received chemotherapy and radiotherapy with
good response demonstrated on interval MRI scans. At 17 months post-diagnosis and in the absence of
clinical or radiological recurrence, he presented with respiratory distress. He was found to have an exudative right-sided pleural effusion, nodular pleural thickening, a hilar mass and associated lymphadenopathy.
Percutaneous pleural biopsy revealed metastatic GBM. Systemic GBM metastasis despite good response to
oncological treatments and in the absence of intracranial recurrence is exceedingly rare. We review the literature concerning extra-neuraxial GBM metastasis and speculate why this phenomenon is extremely rare.
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Case
A 65 year old gentleman presented with a three week history of
progressive headache, dizziness, confusion, poor memory and
behavioural changes. On initial presentation he had confusion,
receptive and expressive dysphasia, but no other deficits. He had
a history of hypertension, hypercholestrolaemia and ischaemic
heart disease (previous myocardial infarction and coronary stenting).
MRI brain revealed a solitary large (45  54  64 mm) intrinsic cystic/necrotic left temporal lobe tumour with a hypervascular
anterior nodule consistent with high grade glioma (Figure 1).
There was associated significant vasogenic oedema and, of note,
the tumour was seen to blend with the surface of the temporal
horn of the lateral ventricle. CT scan of the body did not reveal
any abnormality.
He underwent craniotomy and debulking of the tumour with
post-operative MRI scans confirming satisfactory debulking of
the tumour. Histological analysis revealed an astroglial tumour
with high mitotic activity, necrosis and vascular proliferation and
a diagnosis of GBM was made. Genotyping revealed that the
tumour was IDH-1(Isocitrate Dehydrogenase-1) wild type. He
received the Stupp protocol1 wit good response demonstrated on
interval MRI scans and no neurological deterioration.
At 17 months following initial diagnosis he presented with
acute shortness of breath. He was found to have a right sided
pleural effusion (Figure 2). A chest drain was inserted and analysis of pleural fluid confirmed it was a transudate although no
abnormal cells were found. CT of the body revealed pleural based
nodular deposits, hilar lymphadenopathy and a mass at the right
hilum encasing the right pulmonary artery (Figure 2).
Percutaneous pleural biopsy was carried out. Histological
analysis revealed astroglial cells expressing glial fibrillary acidic
protein (GFAP). A diagnosis of GBM metastatic to the right
lung was confirmed. He died due to respiratory failure shortly
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Discussion
Extra-neuraxial spread of GBM is extremely rare. Fewer than 140
such reports exist in the medical literature and include cases of
lung, liver, bone, lymph node, spleen, cardiac, orbit, meningeal
and surgical seeding/operative flap metastases.2 Lung metastases
were found in around one third of cases, making it the commonest site of metastasis, despite fewer than 45 reported cases.2 It is
possible that less ubiquity and inferior sensitivity of diagnostic
imaging in the past may have led to fewer diagnoses and underreporting of this phenomenon. However, virtually all of the
reported cases of GBM metastases were in the context of
advanced stages of intracranial GBM.2 We present the rare case
of a patient whose intracranial GBM was well controlled following surgery and oncological treatments, but developed lung metastases as a result of which he died.
Owing to the rarity of this condition, it is unclear if overall
survival in GBM is decreased in the context of extra-neuraxial
GBM metastasis. Available demographic information including
age of diagnosis and a male predilection appear to be similar to
GBM in general.2 However, these data are subject to problems
with collation of retrospective series including recall bias.
Why is extra-neuraxial GBM spread rare? Firstly, one may
argue that the poor prognosis that GBM carries would imply that
patients die as a result of GBM before the tumour has an opportunity to metastasise. As above, most cases of extra-neuraxial
GBM spread was in the context of end-stage neuraxial GBM.
Notwithstanding, an attractive theory suggested that this may be
due to the lack of a cerebral lymphatic system.3,4 However, a
cerebral glial lymphatic (“glymphatic”) system has recently been
described5 which may challenge this theory. Nonetheless, the suggested glymphatic system is not directly comparable to systemic

Department of Neurosurgery, Queen’s Medical Centre, Nottingham, NG7 2UH, UK

2

A. KUMARIA ET AL.

Figure 1. Large intrinsic cystic/necrotic left temporal lobe tumour with a hypervascular anterior nodule. (a) Axial MRI with contrast; (b) Coronal MRI with contrast.

Figure 2. Pleural effusion associated with hilar mass and pleural metastasis. (a) Chest radiograph showing large right sided pleural effusion; (b) CT chest with contrast
showing pleural metastasis (arrow); (c) CT chest showing right hilar mass (arrow).
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lymphatics for a number of structural and functional reasons6
and more remains to be learned about the role of glymphatics
and GBM.
A haematogenous route for extra-neuraxial spread is another
possibility. In our patient, the tumour was in a region with
extensive venous drainage including the middle cerebral veins,
sphenoparietal sinus and cavernous sinus. Traditionally, haematogenous spread of GBM was considered unusual as intracerebral
veins are thin walled and would probably collapse from compression prior to tumour invasion.2 Similarly, transneural spread of
GBM metastases along cranial and peripheral nerves is also
reported,2,4 although this route may not apply to our case.
Dissemination of GBM cells via CSF is a possibility and
metastasis associated with CSF shunts has been reported. Indeed,
on pre-operative imaging the tumour was seen to blend with the
surface of the temporal horn of the lateral ventricle. On the
other hand, if spread through CSF pathways was commonplace
then one would expect distant GBM spread to non-contiguous
structures within the neuraxis, for example from supratentorial
to infratentorial structures to be common, but these too are
rare.7 Distant neuraxial spread remains but an exceptional phenomenon.
In other words, GBM has a low tendency for distant spread
both within and without the neuraxis. To apply the prevailing
self-seeding model of metastasis here,8,9 tumorigenic cancer stem
cells – which possess the ability to generate all cell types in a particular cancer – may be implicated.10 In the context of GBM,
cancer stem cells have been elusive and remain to be conclusively
characterised.11 Ultimately, a better understanding of brain
tumour stem cell biology may shed further light. Conversely, perhaps brain tumour stem cells’ reduced propensity for distant
spread may help us understand better GBM biology in
the future.
Furthermore, distant GBM spread probably has a genetic propensity, as has been demonstrated in other cancers.12 At present
there are no known genes that may play a role in GBM metastasis although certain genes which have a role in prognostication
(e.g. IDH-1/IDH-2) may be implicated. Our patient was IDH-1
wild type and this is the first description of extra-neuraxial GBM
metastasis with genotyping information. Further studies in this
area are indicated and DNA methylation-based diagnostic studies
may provide useful information.13

Conclusion
We present the rare case of GBM metastatic to lung. The patient
died as a result of respiratory failure secondary to pleuropulmonary metastatic disease despite good response of the temporal
tumour to oncological treatments in the absence of clinical or
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radiological recurrence. Previously reported GBM metastases
have been in the context of advanced primary GBM.
This case adds to the small body of literature surrounding
GBM metastasis. We speculate on reasons why this phenomenon
is rare including the role of glymphatic, haematogenous and
CSF-borne GBM spread models as applied to this case.
Why distant GBM spread is rare may, in the fullness of time,
improve our understanding of GBM in general. Metastases
require seeding of a tumorigenic stem cell which is as yet partially understood in the case of brain tumours. Further research
into GBM biology and genetics will ultimately test the
above hypotheses.
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