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Tumor Embolization: Background 

 

 First described in the 1970s, endovascular embolization has become part of the 
multidisciplinary approach to the management of hyper-vascular head, neck, and 
spinal tumors. 

 

 The goals of tumor embolization include: 

 

 Decreasing intraoperative blood loss ( control inaccesible arterial feeders) 

 

 Controlling tumor bleeding ( increase visualization) 

 

 Reduce operative times 

 

 Increase chances complete surgical  resection (reduce damage to normal brain 
tissue) 

 

 Relieve intractable pain (spine) 

 

 Decrease tumor recurrence  

 

 Intra-arterial administration of chemotherapy 

 

 
 

 

 

 



Vascular Tumors often Thought Amenable to 

Preoperative Embolization 
Intracraneal and skull base Tumors 

Meningiomas 

Hemangioblastoma 

Hemangiopericytomas 

Neurogenic tumors 

Juvenile nasopharyngeal angiofibromas 

Paragangliomas ( glomus tumors) 

Metastatic tumors ( renal cell, myeloma) 

 

Spinal and spinal cord Tumors 
 

Hemangioblastoma 

Hemangioma 

Aneurysmal bone cyst 

Osteoblastomas 

Giant cell tumors 

Metastatic ( renal cell, thyroid) 



Tumor Embolization: Background 

Pre-operative tumor embolization has been performed with numerous 

materials, including the following:  

 Gel foam 

 Silk 

 polyvinyl alcohol (PVA) 

 Embo-Spheres 

 N-butyl-cyanoacrylate (NBCA) 

 Onyx (EVOH) 





Rangel-Castilla L, Shah AH, Klucznik RP, et al. J NeuroIntervent Surg 2014;6:51–56. 



Materials and Methods: 

Rangel-Castilla L, Shah AH, Klucznik RP, et al. J NeuroIntervent Surg 2014;6:51–56. 

 

 100 consecutive patients, from July 2006 to December 2012, who underwent 

tumor embolization with Onyx for various head, neck, and spinal tumors, and 

were included in the analysi.s 

 63 women, 37 men; mean age 53 years 

 All embolizations were completed in a single session and under general 

anesthesia.  

 Onyx 18 and 34 were used for all tumor embolizations. However, additional 

materials were used in 28 patients. Coils and PVA were used in three and 25 

patients, respectively.  

 The goal for every case was to inject the embolic agent into the tumor 

capillary bed. Embolization was continued until this desired degree of tumor 

penetrance or reflux along the microcatheter was reached. 



Results: 

Rangel-Castilla L, Shah AH, Klucznik RP, et al. J NeuroIntervent Surg 2014;6:51–56. 



Results: Post-embolization treatment 

Rangel-Castilla L, Shah AH, Klucznik RP, et al. J NeuroIntervent Surg 2014;6:51–56. 

 Seventy-nine patients underwent surgical resection within the following 48 h post-

embolization. Six patients received surgery at a later time at 4, 6. 

 

 Intraoperative estimated blood loss (EBL) was documented in 77 patients:  

 EBL <100 ml was seen in 21 (27%) patients  

 100–500 ml in 34 (45%) patients 

 500–1000 ml in 15 (20%) patients  

 1000–2000 ml in 4 (5%) patients 

 >2000 ml in 3 (3%) patients 

 

 Blood loss was measured objectively in the operating room by the circulating nurse 

and anesthesiologis. “It was never a random estimation by the surgeon”.  

 Twenty-one patients did not undergo surgical resection. These patients did not 

undergo surgical resection for several reasons, including general medical condition 

(age and end stage metastatic disease) along with the patient’s personal decision. The 

original plan prior to embolization was to perform surgical resection and it was never to 

treat the tumor by embolization alone. 



Results: Complications 

Rangel-Castilla L, Shah AH, Klucznik RP, et al. J NeuroIntervent Surg 2014;6:51–56. 

 

 

 There was no mortality or major complications related to the embolization 

procedures. 

 

 There were no cases of inadvertent embolization of pial arteries, strokes, 

catheter breakage or difficult retrieval, or symptomatic tumor swelling.  

 

 Minor complications related to the endovascular procedure included:  

 Onyx extravasation around the tumor in three cases  

 Groin hematomas in three patients.  

 Two patients had a facial paralysis that never recovered. 



Embolization    N:25 No embolization    N: 25 p 

Age  46 (30-70) 39 (14-70) 

Tumor cm3 62.5 (40.1-199.4) 64.5 (41.5-180.7) 0.23* 

Bleeding  ml 700 (200-3000) 1450 (500-5000) 0.20* 

Procedure time  h 4.5 (3-9) 7.5 (4-15) 0.07* 

Simpson  1 (0-2) 2 ( 1-3) 0.014* 

Student * 

Meningioma Presurgery 

Emboliztion UPR 2013-2015 



Glumus Tumors 

 

Paraganglioma family tumor 

 Middle ear ( glomus tympanicum) 

 Jugular foramen ( glomus jugulare) 

 Skull base ( glomus vagale)  

 

 

 

 



 





HEMANGIOBLASTOMA 

63 yo male with spine hemangioblastoma. Referred to us for Pre-operative 

embolization of symptomatic lesions at T11 and T12 that encroaching upon 

the spinal canal 



HEMANGIOBLASTOMA EMBOLIZATION 

           T12   T11    T10 



HEMANGIOBLASTOMA POSTEMBOLIZATION 

     T12    T11       T10 

Scheduled for resection shortl after:  “Bone dry” estimated blood loss  ~400cc 



Hemangioma 





Aneurysmal Bone Cysts 



 



Metastases 

Rangel-Castilla L, Shah AH, Klucznik RP, et al. J NeuroIntervent Surg 2014;6:51–56. 



Materials and Methods: 

Rangel-Castilla L, Shah AH, Klucznik RP, et al. J NeuroIntervent Surg 2014;6:51–56. 



 Juvenile Nasopharyngeal Angiofibroima 

- 14 year old male presents with 7-8 month history of progressive epistaxis  

now occurring 8-9 times daily.   

- Scheduled for pre-operative embolization. 

 



 Pre-Embolization Diagnostic Angio 



 Post PVA particles and Coil Embo 

Scheduled for resection the following day: ~300cc estimated blood loss.  



Meningiomas 





Case 2: Aggressive Meningioma 

39 y/o male presents with 2 weeks history of headaches, mild weakness involving  

his right arm while lifting weights,  and difficulty "finding the right words" while speaking. 

 



Case 2: CT Angiogram 



 Pre-Embolization Diagnostic Angio 



Post PVA particles and Coil Embo 

Scheduled for resection the following day: ~1000cc estimated blood loss.  
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