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Objectives

To name and understand the patient selection criteria 
(indications) 

To  know how to  perform the procedure 
(techniques, embolic materials  and success rate) 

To know how to monitor the patient 
(complications rate) 



Definitions
Tumourembolization:

Reduction or complete occlusion of the vascular supply
Injections of embolic agents via either an endovascular or a direct percutaneous approach
Single or multistage procedure on GA

Embolic materials:
Liquid embolic (ethanol, acrylic, non-adhesive)
Powdered particulate (embospheres, embozones, PVA, Gelfoam)
Permanent or temporary

Complications:
According to the outcome:  

Major complications
(prolonged hospital stay, increased level of care, permanent adverse sequelaeor death) 
Minor complications 
(no clinical consequences, overnight observation)

According to the EVT:
Generic (common to all endovascular treatment  in general)
arterial/venous access, manipulation of microcath-guidewiresect ect
Specific (particular condition, pre-existing condition/comorbidities or technology )



Minor complications
No therapy
No clinical consequences (overnight observation)

Major  complications
Require therapy 

- Short hospitalization (<48hrs)
Require major therapy

- Increased level of care 
- Prolonged hospitalization(>48hrs)

Permanent adverse sequelae
Death 



Specific complications

Specific to a particular condition

Specific to a pre-existing condition/comorbidity

Specific to technology used 



a) Femoral puncture
- Haematoma (5%-0.5/3%)
- Pseudoaneurysm/fistulas (1%-0.3%)
- Artery thrombosis
- Nerve damage
- Infections

b) Manipulation catheters/wires
- Dissection
- Embolism
- Perforation

c) Drugs
- Nephropathy
- Allergic reactions/anaphylaxis
- Thrombocytopenia

d) Ionizing radiations
- Skin/hair damage
- Teratogenicity

Generic complications 



Generic complications
What to do? 





Tumour embolisation
Principles

Reduced perfusion
(PVA >150 micron)

collaterals

collaterals

Necrosis
(PVA 45 micron)



Tumour embolisation
Materials

Particles
Polyvinyl Alcohol (PVA)

Spherical emboli
Gelfoam

Liquid agents
n-Butyl-cyanoacrylate (NBCA)

Onyx, Squid
Absolute ethanol

Coils



Vascular tumours of head/skull base/neck/spine
- Meningiomas

- Haemangioblastomas
- Haemangiopericytomas
- Paragangliomas
- Neurogenic tumours (schwannomas)
- Esthesioneuroblastomas
- Haemangiomas
- Benign bone tumours(Giant Cell Tumour, aneurysmaticbone cyst)
- Malignant bone tumours
- Juvenile nasopharyngeal angiofibroma
- Carcinomas/met (thyroid, kidney)

Patient selection criteria 
(indications) 



Tumour embolisation
Indications/Goals/Benefits

- Presurgicalembo

a) to reduce blood loss, 
b) shorten operative times/recovery
c) better radical surgery, lower recurrence 

- Palliative embo: 
a) tumour shrinkage, 
b) alleviate pain

- Emergency embo
a) to stop bleeding

- Therapeutic



Stop the bleeding-emergency embo

N1  squamous  cell  carcinoma  of  the  tongue base  on  the  left  side.  Intraoperative  
bleeding.  For  emergent DSA  and  EVT  .

Iatrogenic Arterial Dissection



ClivusChordoma
Intraoperative bleeding

VESSEL OCCLUSION



Venous opacificationsymmetry 
in the tested and control 

vascular territories
was a reliable predictor of a 
ǎǳōƧŜŎǘΩǎ ŀōƛƭƛǘȅ ǘƻ ǘƻƭŜǊŀǘŜ 
carotid occlusion. Carotid 
sacrifice was found to be 

possible when the delay was 
<3 sec.
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SURGICAL COMPLICATION



SURGICAL COMPLICATION

STABLE OCCLUSION!!!

COILS and GLUE



Giac.Nich. 19 yo MTherapeutic embo





Palliative embo

BS 82yo PGL recurrence
Intractable epistaxis







Presurgicalembo
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Tumour embolisation
Risks

- Inadvertent embolisationof a critical vessel

a) through collaterals

b) through reflux

- Lower cranial nerve injury
- Facial skin or mucosal necrosis 

a) inappropriate agents 

b) excessively aggressive technique

- Muscle ischaemia
- Shunting of embolic agent
- Tumour swelling/haemorrhage
- Hypertensive response to vasoactive peptides 
(chemodectomas)



Dangerous anastomoses EC-IC
versus 

anatomical variants

The anastomosesarealwayspresent(exceptfor caseswith an anatomical

variant). Howevertheyareusuallynot visualizedon globalinjectionsand

only openwith increasedpressureduringembolizationproceduresof the

Mma

Theycanopenupunderthefollowingcircumstances:

- Increasedintra-arterialpressure

- Highflowshunt(fistulae)

- Collateralroutes when occlusionof the major intracranial

routesoccurs



Orbital region-Ophthalmic art.
central retinal artery
ICA stroke

Watch out !
Meningo-ophthalmic artery

Clues:
a) Nonvisualizationof the ophth. Art. from the ICA
b) Choroidalblushon ECAinjection



Complications

Procedure related

Minor complications 

Puncture site complications including hematoma 

Localized pain 

Fever

Major complications 

Cranial nerve palsy 

Skin and mucosal tissue necrosis

Stroke including intracerebral hemorrhage 3-6%

Death

Contrast-induced nephropathy 



MM. 53yo F
Progressive mood changes, frontal 
behaviour



(Jun 2002)







MRI (18.07.2013)



DSA (18.07.2013)







embo



Pre embo Post embo



Glubran 2
0.17mls (1:4) 11:19 

AM



Pre-embo Post-embo
19:59

Post-embo
21:42

Following day 
12:51

Following day 
18:13



AM. Gav. 64 yo F
Glomictumour of the Carotid bifurcation   



AM. Ga.
Glomictumour of the Carotid bifurcation   



AM. Gav. 64 yo F
Glomictumour of the Carotid bifurcation   



AM. Gav. 64 yo F
Glomictumour of the Carotid bifurcation   



AM. Gav. 64 yo F
Glomictumour of the Carotid bifurcation   



AM. Gav. 64 yo F
Glomictumour of the Carotid bifurcation   





Look carefully at diagnostic  DSA

Do not be too aggressive for better images

Tune your embosaccording to the goals

Avoid too much delayed surgery

Knowledge of vascular anatomy/collaterals/variants

Knowledge of materials/techniques
- Particles (size ,  flow directed embo)
- Glue (dilution, wedged microcatheter?)
- Onyx (reflux, collaterals)

Take home messages 
Prevention 



Take care of the patient 
Take responsibility
Stop 
Do not overreact
Team work

Take home messages 
Management



Thanks



Orbital region case 1 ManiscalcoAngela



Orbital region case 1 ManiscalcoAngela



Orbital region case 1 ManiscalcoAngela

pre post



Upper cervical region



Upper cervical region



Petrous-cavernous region



Petrous-cavernous region


