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COMPONENTS of VM

Peripheral  VMs are uncommon lesions which
present myriad of clinical forms. 

• Arterial
• Venous
• Mixt( also combination with lymphatic component)
• Hemangiomatosis ?



WHY WE  TREAT  THE 
PATIENTS WITH VM?

• Prevent from congestive heart failure  at high 
flow VMs( which  usually have AVFs result of previous 
surgery/s or Rx for biopsy)

• Relief of the pain
• Functional disorder of extremities(joints)
• For cosmetic reasons



HOW  WE  TREAT  THE 
PATIENTS WITH VM?

• Endovascular
• Surgery (rarely after embolization)



VM

• An ideal embolic 
agent should 
match;

• MORPHOLOGY & 
HEMODYNAMIC 
status of VM

Structure  of the nidus



Ideal embolic agent should be;

• easily controlled during injection
• able to penetrate and occlude  the

nidus  and abnormal foci of vascular 
communications  

• provide permanent  occlusion



Embolic Agents which are suitable 
to treat  VMs are; 

• Onyx

• Acrylic polymers (glue)( N-BCA)

• Ethanol,



Acrylic polymers (N-BCA) (GLUE) ; 

• Polymerizes with blood or other ionic fluids
• Causes exothermic  reaction
• Destroys vessel wall

Disadvantages  due to rapid polymerization;
• Very difficult precise & safe occlusion
• High risk of adhesion of the microcatheter tip to the  

vessel wall
• Occlusion  of the microcatheter  after each injecti on



ETHANOL;

• Direct toxic effect on endothelium causes coagulatio n 
& thrombosis

Disadvantage  of large amounts of ethanol causes;
• Non-target embolization
• CNS depression
• Hemolysis
• Cardiac arrest



Embolic Agents which are not 
suitable to treat VMs  are;

• Amplatz Plugs,

• Detachable Coil, 

• Detachable Balloons,

• PVA (polyvinyl alcohol particles),



ONYX 

Biocompatible  liquid embolic agent consists of;

• ETHYLENE VINYL ALCOHOL 
COPOLYMER (EVOH) dissolved in 
various  concentrations of  DIMETHYL 
SULFOXIDE (DMSO)

• TANTALUM(Ta) powder



ONYX 

• Ethylene percentage in copolymer 
determines the SOLIDIFICATION rate 
and behavior in blood

• Percentage of copolymer dissolved in
DMSO determines VISCOSITY of the 
embolic agent; 



ONYX injection technique

• Co-axial system:Catheter(4F), 
microcatheter & microguidewire  
(Rebar microcatheter and Silver Speed 
microguidewire, MTI, Irvine, CA, USA) 



ONYX



ONYX



ONYX  injection technique

• Flushing microcatheter with saline solution is 
required

• 0.4 ml dead space of microcatheter should be 
filled  with DMSO

• 1 ml ONYX aspirated into syringe
• 0.25 ml of the amount injected during 40-90

seconds until to fill & replace DMSO in the 
microcatheter

• ONYX must injected at a volume & rate   to 
prevent reflux but to penetrate as distal as 
possible under  fluoroscopic guidance



ONYX

LOW concentration of copolymer 
preferred in low-flow VM’s;

HIGH concentration copolymer
preferred in high-flow VM with fistulous  
components;



Modified injection technique

• to dilute ONYX 
• to penetrate more distally than microcatheter  tip 

had riched
• to clean  the microcatheter lumen that can be 

used more than once
• to  save time  and money 

Flushing  microcatheter lumen with DMSO helps; 

Numan F, Omeroglu A, Kara B, Cantasdemir M, Adaletli I, Kantarci F. Embolization of Peripheral Vascular 
Malformations with Ethylene Vinyl Alcohol Copolymer (Onyx), Journal  of Vascular Interventional Radiology 
September 2004, Vol:15, Number:9(930-46).



MANEUVERS to prevent REFLUX 
in high-flow VM  ;

External compression to stagnate  the flow

• Use of high concentration of copolymer:
• Controlled & slow  injection



REFLUX &NON-TARGET 
EMBOLIZATION

• Inefficiency of test injection due to 
viscosity differences between Onyx & 
contrast media

• Complex unpredictable angiostructure of 
VM

• Short arterial feeders close to parent 
arteries 

• Poor radioopacity of former generation of 
Onyx  



COMPLICATIONS

• Vasospasm related to DMSO (needs vasodilators),

• Occlusion of the  main  artery  because of reflux 
of the  Onyx which  surrounds macrocatheter, 

• Non-target embolization causing skin burns, 
presents bullous form 



COMPLICATIONS

• Gluing the  tip of the microcatheter  to the 
vessel wall (very rare).

• Venous reflux,

• Pulmonary embolism.







ADVANTAGES 

• gluing to the arterial wall is rare
• longer injection time & more controlled 

embolization 
• per-embolization  angiography  can be 

performed with the same microcatheter
• since it is non adhesive & maintains vessel

wall integrity surgical removal of the VM  is 
easier when compared with N-BCA



DISADVANTAGES

PAIN caused by DMSO needs  general 
anesthesia

GARLIC like smell of breath
PRICE
NEED OF EXTRA SESSIONS 
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27-years-old female, local high-flow VM with aneury sms of the left upper 
extremity,Pain, swelling, varicosity, thrill, conge stive heart failure



A.K. 3y,F.  Right shoulder,pain, swelling 



27/F Left shoulder and upper extremity surgery.Pain , swelling, 
varicosity, discoloration, thrill, congestive heart  failure,unable to support 
daily needs without help



27/F Left shoulder and upper extremity surgery.Pain , swelling, varicosity, 
discoloration, thrill, congestive heart failure ,una ble to support daily needs 
without help



27/F Leftshoulder and  upper extremity surgery.Pain , swelling, varicosity, 
discoloration, thrill, congestive heart failure ,una ble to support daily needs 
without help



CONCLUSION

• Long polymerization &  injection time with 
good nidal penetration & more controlled 
administration are important advantages of 
ONYX over other embolic agents.

• However it is still far from being  perfect,



NOTES TO TAKE HOME

• Please do not take  the  chance of being  
treated endovascularly  from these 
desparate patients,

• by using Amplatz Plugs,Coils , Balloons

• ligating main(feeding)arteries surgicaly


