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Introduction
Glioblastomas Multiforme (GBM) is the
most common primary malignant
brain tumour.  Concurrent
temozolominde and radiation therapy-
STUPP protocol, gives a median
survival of 14.6 months, however
responses to treatment and prognosis
are variable. There is limited literature
on whether analysis of molecular
features and MRI parameters
combined would advance prognosis
estimation.  In this study, six MRI
parameters were investigated in
glioblastomas divided into sepcific
macrophage subgroups and MGMT
positive and negative subgroups as
identified by our research group via
immunostaining. Through both
tumour's radiological MRI features and
the specific macrophage status, we
could predict patient's surgical
resection outcome and clinical
prognosis.

Methods
Preoperative MRIs of 100
retrospectively selected patients with
a histological diagnosis of GBM were
studied. The analysed MRI radiological
features including: tumour margin
regularity, cystic appearance,
necrosis, haemorrhage, peritumoral
oedema grade (I–III) and unifocal
versus multifocality. Two
neuroradiologists, blinded from
patients’ treatment regime, length of
survival and tumour molecular
subtype, read the images
independently. The cases were
grouped into 2 molecular subtypes
according to their specific macrophage
immunohistochemical status.
Multiregression statistical programs
were used in the data analysing.

Figure 1. Necrosis versus no necrosis

No necrosis was associated with improved

patient survival.

Results
Tumour with cystic appearance
(p=0.0004), no necrosis (P=0.0002)
and regular margin (p=0.002) were
features associated with longer
median survival; provided the tumour
was MGMT negative. In the MGMT
positive subtypes, no differences in
survival were found based on
radiological features. Interestingly
MGMT positivity is a poor prognostic
factor irrespective of TMZ treatment.
In the specific macrophage subgroups,
specific macrophage negative with
tumour cystic appearance, regular
margin and no necrosis predict longer
term survival; above 30 months
(p<0.0001, Figure 3). Temozolomide
treatment and radiation therapy have
been considered as potential
confounding factors.

Conclusions
Radiological MRI features including
tumour cystic appearance, regular
margin and no necrosis predict better
survival in MGMT negative, but not
MGMT positive GBM patients. Tumour
cystic appearance, regular margin,
and no necrosis predict survival for
longer than 30 months in the specific
macrophage negative subgroup.

Learning Objectives
To test the associations between
radiological features on MRI and
tumour molecular subtype. Further, to
identify features that predict patient
prognosis with association to tumour
subtype.

Figure 2. Cystic change versus no

cystic change.

Cystic change was associated with

improved patient survival.

Figure 3. Three MRI features without

macrophages predicted better patient

survival.

Three MRI features were combined (cystic

change, regular margin, and no necrosis).
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