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Tumour embolisation
ÅPresurgical - devascularisation to cause necrosis with 
ñsofteningò of tumour and reduce pressure on adjacent 
structures; reduce blood loss, reduce surgery duration, 
improve visualisation of surgical field (?)

ÅPalliative ïpain relief, cranial nerve dysfunction

ÅTherapeutic ïepistaxis; intra arterial chemotherapy 
(lymphoma) 



ÅThe practice of embolization before surgery varies in 
different institutes. 

ÅTiming to surgery after embolization seems variable.

ÅOutcomes/reported results; outcome measures variable

ÅIs there a way to image result of embolisation non -
invasively?



Indications

Åknown hyper vascular tumour types 

Ådeep-seated tumours (skull base tumour, intraventricular 
tumour) with difficulties in early surgical access of the 
main feeding vessels.

Åhyper vascular tumours of calvarium and scalp; because 
of significant bleeding just getting to the tumour

Åa history of excessive bleeding from previous surgery ?



Tumours to consider

Åmeningiomas

Åhaemangiopericytomas

Åmetastases

Åparagangliomas

Åjuvenile nasopharyngeal 
angiofibroma

Åhaemangioblastomas
Åendolymphatic sac tumours

Åesthesioneuroblastomas

ÅCompared to presurgical embolization of 
extra-axial brain tumours, presurgical 
embolization of intra-axial brain tumours  
is less common due to technical difficulties 
and safety concerns  - embolization of 
hemangioblastomas was the most 
commonly reported in many studies



CT or MRI? These days they are complementary

BRAIN

ïAxial T2W FSE

ïAxial T1W 3D GRE

ïAxial DWI

ïAxial GRE/T2* or SWI

ïCoronal FLAIR

ïPost Gadolinium T1W GRE volume

ïMRA/V;/CTA; MRS/MRSI; perfusion MRI/CT; fMRI

ï3D CT

SKULL BASE

Volume CT with thin slice 3 plane reformats CT

MRI ï3mm STIR or T2 fat saturation, T1 gadolinium enhanced with fat saturation, axial 
coronal

MRA / CTA



MENINGIOMA

ÅMeningiomas are extra-axial tumours and represent the most common tumour of the 
meninges. They are a non-glial neoplasm that originates from the meningocytes or 
arachnoid cap cells of the meninges and are located anywhere that meninges are found, and 
in some places where only rest cells are presumed to be located. 

ÅUsually easily diagnosed and typically benign with a low rate of recurrence following surgery, 
there are a large number of histological variants with variable imaging features and, in some 
instances, more aggressive biological behaviour.

ÅMore common in women, with a ratio of 2:1 intracranially and 4:1 in the spine.

ÅSupratentorial: 85-90% ; parasagittal, convexities: 45%

ÅOccasionally trans osseous or intraosseous involvement with prominent hyperostosis 

ÅDural venous sinus invasion and occlusion does occur, it usually occurs very gradually; often 
asymptomatic as collateral veins have had time to enlarge.



Typical

+Gd



Extra-axial features

Ådural base
Åinterposition of anatomic interfaces

pial vessels
dural margins
CSF cleftsign which is not specific for meningioma, but helps 

establish the mass to be extra-axial
Åñonion skinò cortex
Åwhite matter buckling
Åbony hyperostosis/invasion
Åcan be difficult!





CT
Non -contrast CT

Å 60% slightly hyperdense to normal brain, the 
rest are more isodense

Å 20-30% have some calcification

Å hyperostosis (5%) 

Å lytic/destructive regions are seen particularly in 
higher grade tumours but should make one 
suspect alternative pathology (e.g. 
haemangiopericytoma or metastasis)

Post -contrast CT

Å 72% brightly and homogeneously contrast 
enhance 

Å malignant or cystic variants demonstrate more 
heterogeneity/less intense enhancement 



MR

T1
Å usually isointense to 

grey matter (60 -90%)

Å hypointense to grey 
matter (10 -40%): 
particularly fibrous, 
psammomatous
variants

Å T1 C+ ( Gd): usually 
intense and 
homogeneous 
enhancement

Å dural tail is seen in 
60 -72% (note that a 
dural tail is also seen 
in other processes)

Å sunburst or spoke -
wheel appearance of 
the vessels ï
increased vascularity

Å numerous flow 
voids in and 
around the tumor
representing 
hypervascular
tumor



MR
T2

Å usually isointense to grey matter (~50%)

Å hyperintense to grey matter (35 -40%);usually 
correlates with a soft texture and 
hypervascular tumours 

Å hypointense to grey matter (10 -15 %)usually 
correlates with harder texture and more 
fibrous and calcified contents





MR GRADING?

Atypical meningioma has an aggressive clinical course. Distinguishing atypical from benign 
meningioma preoperatively could affect surgical planning and improve treatment outcomes.

Å Best predictor of grade was tumour volume 

Å Location along the falx and convexity 

Å Peritumoral oedema was predictive of a higher -grade meningioma. 

Å Draining vein and necrosis are all positive predictors of higher -grade meningioma.

Å A meningioma with a low ADC at a high b -value might imply a high -grade meningioma. 
atypical and malignant subtypes may show greater than expected restricted diffusion 
although recent work suggests that this is not useful in prospectively predicting 
histological grade ?

Å Irregular tumour margins, 

Å Adjacent bone destruction occurred significantly more often in atypical/malignant than in 
benign meningiomas.

Å CSF cleft sign, which is not specific for meningioma, but helps establish the mass to be 
extra -axial; loss of this can be seen in grade II and grade III which may suggest brain 
parenchyma invasion







Differential Diagnosis

Ådural metastases (e.g. breast cancer) Dural metastases may mimic 
meningiomas and may have an enhancing dural tail; however, they are 
typically hyperintense in the T2-weighted sequence

ÅSpecific location differentials include: acoustic schwannoma; pituitary 
macroadenoma; skull base ïsclerotic metastases; fibrous dysplasia and 
Pagetôs

Å haemangiopericytoma









Haemangiopericytoma

ÅMeningeal haemangiopericytomas are rare tumours of the 
meninges account for 1% of all central nervous system tumours.

ÅOften presenting as a large and locally aggressive dural mass, 
frequently extending through the skull vault. 

ÅUsually occurs at an earlier age, are more aggressive, tend to recur 
and may metastasise extracranially

ÅAlmost always solitary, usually supratentorial masses, often 
lobulated in contour. They are highly vascular and have a tendency 
to erode adjacent bone.

Å Another common location is the posterior fossa in the posterior 
occipital region.

ÅSurgery with pre operative embolisation recommended; may need 
adjuvant RXT



CT

Åvivid enhancement

Åerosion of adjacent bone

Åno hyperostosis

Åno calcification

MRI

ÅT1: isointense to grey matter

ÅT1 C+ ( Gd);vivid enhancement; heterogeneous ; may have a narrow base of dural 
attachment

ÅT2

Å isointense to grey matter

Åmultiple flow voids on MRI adjacent brain oedema frequently present









Juvenile Nasopharyngeal Angiofibroma
Å Juvenile nasopharyngeal angiofibromas occur almost exclusively in males and usually in adolescence (~15 years). They account for 

only 0.5% of all head and neck tumours 2, but are the most common of the benign nasopharyngeal neoplasms.

Å The presentation is typically with obstructive symptoms, epistaxis, and chronic otomastoiditis due to obstruction of the Eustachian 
tube. Patients may present with life -threatening epistaxis..

Å Benign but highly vascular tumours. They may be locally aggressive.

Å Imaging plays an important role in diagnosis, as biopsies should be avoided due to the risk of brisk haemorrhage, as well as 
staging.

Å Although these masses are thought to arise from the region of the sphenopalatine foramen, they are usually 
sizeable at diagnosis, frequently with extension medially into the nasopharynx, laterally into the pterygopalatine 
fossa and over time beyond, into the orbit, paranasal sinuses, intracranial cavity and infratemporal fossa. 

Å CT is particularly useful at delineating bony changes. Findings are similar to those described above. Typically a 
lobulated non-encapsulated soft tissue mass is demonstrated centred on the sphenopalatine foramen (which is 
often widened) and usually bowing the posterior wall of the maxillary antrum anteriorly. There is marked contrast 
enhancement following administration of contrast, reflecting the prominent vascularity. 

Å
Å Extensive bony destruction is usually not a feature, but rather bone is remodelled or resorbed. This feature may be 

helpful is differentiating from other more aggressive lesions. Intracranial extension can however occur.



MRI

Å MRI is excellent at evaluating tumour extension into the orbit and intracranial 
compartments.

Å
Å T1: intermediate signal

Å T2: heterogeneous signal: flow voids appear dark

Å T1 C+ ( Gd):  shows prominent enhancement

Å The presence of prominent flow voids lead to a salt and pepper appearance on most 
sequences and are characteristic

Å FISCH CLASSIFICATION 1 -4 INDICATES PRONOSIS AND AGGRESSION; DEPENDANT ON 
EXTENT; 4 = INTRACRANIAL EXTENSION







Å Imaging differential considerations include:

Å
Å angiomatous polyp: variant of a sinonasal polyp, located toward ostium/hardly extend to the nasopharynx, elderly 

age, less vascularity

Å rhabdomyosarcoma (head and neck)

Å nasopharyngeal carcinoma (NPC)

Å nasopharyngeal teratoma

Å nasopharyngeal lymphoma

Å lymphangioma: no contrast enhancement

Å encephalocoele: no contrast enhancement

Å esthesioneuroblastoma




