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What is the Cause of AVMs?
The cause is not known. AVMs are thought to be due to abnormal development of 
blood vessels in utero and may be present since birth.  Most AVMs are not inherited 
with the exception of a condition called H.H.T. An AVM is not a cancer, and does not 
spread to other parts of the body. Dural avms, in adults are an acquired disorder 
that can occur following an injury.

Who Gets an AVM?
They can occur in people of all races and sexes in almost equal proportions. The 
typical time of discovery is between the ages of 20 and 40 years. 
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Why is it important to Treat an AVM?

Treatment is offered is to try to prevent bleeding from the AVM.  Bleeding 
may injure the surrounding brain resulting in a stroke , with possible 
permanent disability or even death.  The risk of bleeding is 4% per year, 
which means that 4 out of every 100 people with an AVM will have a bleed 
(hemorrhage) during any one year.  AVM's may also produce headaches, 
seizures and progressive paralysis, and the treatment may alleviate these 
symptoms.
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What are my risks of bleeding 
over my lifetime?

• The risk of bleeding over one's lifetime may be high especially if the AVM is 
  discovered in a young person.

Table 1. Risk of Bleeding From an AVM

10 years
20 years
30 years
40 years

50 years

33.5%
55.8%

70.6%

80.3%
86.8%

Life Expectancy Risk of Bleeding1

Example: Mr. J.L. is 40 years old and has an AVM.  The risk of him bleeding over the next 40 years  is a little over 
              80 %.  This is Mr. J.L.'s cumulative risk of bleeding over his lifetime.
 Cumulative risk of bleeding.
 The average lifespan for a healthy Canadian male is about 75 years.

1

2

2
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What Kind of Symptoms do AVMs cause?

Symptoms of an AVM:

A variety of symptoms may be produced which will depend on the location and size
of the AVM.  Common problems including: (NOTE: It is also important to know that an AVM 
can be present and not produce any symptoms.)
	
	 1. Seizures: An AVM in the brain acts as an irritant resulting in abnormal 
	 	 	   electrical activity.  Seizures may develop as a result of this
	 	 	   hyperactivity.
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	 2.  Headache:  Headaches may be caused by the high blood flow through
 	 	 	        the AVM. These headaches may be similar to a migraine or be
	 	 	        actual migraines.  They may be mild or quite disabling.  
	 	 	        Sudden, severe headaches can be caused by bleeding.  These
	 	 	        headaches are often followed by nausea,
	 	 	        vomiting, neurological problems or a
	 	 	        decreasing level of consciousness.
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How are AVMs diagnosed?

There are three main tests that are used to diagnose AVMs.  These are:

	 1. Cerebral Angiography (Angiogram): 
            A thin tube is inserted into an 
            artery in the groin.  This thin tube 
            is threaded up to the blood vessels
	    from the groin toward the brain.  
	    Dye is injected into the blood vessels 
	    of the brain, and pictures are taken.  
	    An AVM will show up as a tangle of 
	    blood vessels.  Doctors are able to see 
	    the exact location and size of the AVM.  
	    This is the most accurate test.

CatheterCatheter
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	 2. Computerized Tomography (CT scan): uses X-rays to 
	     image different parts of the body. CT scanning is an 
	     excellent method of detecting bleeding into the brain 
	     or the fluid spaces around the brain. The study of the 
	     brain may be done either without or with dye. On the 
	     CT scan it may be possible to see an arteriovenous 
	     malformation of the brain, in particular after X-ray 
	     dye is given. 
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Treatment

Your doctor will recommend the best treatment for you and this will be 
determined by the size of your AVM and also the location. It is not 
uncommon to recommend a combination of treatments. 

Another  option is to do nothing at all and just monitor the AVM. Your 
doctors may recommend observation if they feel that treatment can 
not be offered safely or when an AVM is discovered at a late age.
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The three available treatment options
for AVMs are:

	 Embolization: Under general anaesthesia a small catheter (plastic tube) is 
	 	 	       advanced from the groin, into the brain vessels and then 
	 	 	       into the AVM. A liquid, non-reactive glue is injected into 
	 	 	       the vessels which form the AVM to block the AVM off. 
	 	 	       There is a small risk to this procedure and the chances of 
	 	 	       completely curing the AVM using this technique depend on 
	 	 	       the size of the AVM. It is frequently combined with the other 
	 	 	       treatments such as radiation or surgery.
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	 Radiation: This treatment is also known as Radiosurgery or 
	 	 	 Stereotactic Radiotherapy. A narrow x-ray beam 
	 	 	 is focused on the AVM such that a high dose is 
	 	 	 concentrated on the AVM with a much lower dose 
	 	 	 delivered to the rest of the brain. This radiation 
	 	 	 causes the AVM to shrivel up and close off over a 
	 	 	 period of 2-3 years in up to 80% of patients. The 
	 	 	 risk of complications is low. Until the AVM is 
	 	 	 completely closed off, the risk of bleeding still 
	 	 	 persists.
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	 Surgery: This is the oldest method for treating AVMs.  The AVM is surgically
	 	       removed in an operating room under general anaesthesia.  Since 
	 	       AVMs do not grow back, the cure is immediate and permanent if the
	 	       AVM is removed completely.  The risks of surgery are considered to
	 	       be high for AVMs that are located in deep parts of the brain with 
	                very important functions.
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Which AVMs can be treated with Embolization?

Not all AVMs can be treated with embolization.  AVMs are carefully studied at the time
of a preliminary angiogram by skilled neuroradiologists to determine if catheters can 
be passed up into the AVM without any complications before they are considered for 
embolization.
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How does it work?

The glue rapidly hardens as it is 
injected into the AVM. The result 
is that the flow of blood through 
the AVM is blocked off. When 
there is no longer any blood 
passing through an AVM, there 
is no further risk of bleeding. For 
larger size AVM's, embolization 
is often done in stages so that 
each time a portion of the AVM 
is blocked off. The smaller size 
AVM can then be safely operated 
upon or radiated. If an AVM is 
not completely closed off there 
is still a risk of bleeding.

•
Catheter navigates through 
blood vessels to AVM.

•
Once in place, glue is 
injected into AVM.
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The procedure
Embolization is not an open surgical procedure and requires specialized training.  Most 
endovascular therapists are neuroradiologists or neurosurgeons who have complete 
training (ranging from one to two years) in endovascular techniques after their 
medical (five years) and speciality training (five to seven years).

The day before
Preadmission will be done one day or two prior to the embolization and routine blood 
tests will be done. After midnight, no food or drink is allowed.

The day of the Procedure
You will be taken from the "same day admit" or "preadmission area" to the 
Neuroangiography suite where the procedure will be performed. Just before the 
procedure, the nurses will shave one or both groins. Embolization is done under local 
or general anaesthesia and sometimes under light sedation. After the anaesthetic is 
administered, a catheter will be threaded up a blood vessel in your groin all the way 
up into the AVM.   Very tiny catheters are used. This is a similar procedure to a 
cerebral angiography except that in addition to dye being injected to show the AVM,  
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these tiny catheters are positioned near the AVM and glue or particles are injected 
into the AVM to block it off. The length of the procedure is often not predictable, and 
waiting family members need not to be frightened because a case may takes longer 
than expected. If the doctors do not think that they can safely embolize the AVM, 
then the embolization procedure will be discontinued. A single AVM may need to be 
embolized several times before satisfactory results are obtained or until no further 
embolization is possible. If more than one embolization is necessary, the procedures 
are usually done in stages spread over weeks or months.

After treatment
You will be taken to the Neurosurgical Intensive Care Unit or Step-Down Unit where 
you will be observed closely overnight. Your doctor will instruct you to remain still, 
lying flat in bed for up to eight hours. This rest period allows the groin artery to heal. 
If all goes well, you will be transferred to a neuroscience floor the next day and 
discharged home the following day. Most patients treated by embolization will also 
need to return for a follow-up angiogram or magnetic resonance angiogram (MRA), 
usually performed several months after the treatment. This will show how much, 
if any, of the AVM remains and if additional embolization is needed.
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What are the side effects?

Every patient is different. Some minor side effects may be observed shortly after 
embolization of an AVM by some patients, but most feel perfectly fine. The side 
effects are usually temporary and should subside within a few days to weeks.

Headaches are not infrequently reported. They will usually subside, but if they 
are persistent, the doctor will prescribe a short course of medication and this will 
usually take away the headache.

Other possible complications include stroke like symptoms such as weakness in 
one arm or leg, numbness, tingling, speech disturbances and visual problems. 
The risk of embolization is low for serious complications such as permanent 
stroke or death. The estimated risk should be discussed with your doctor.
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What are the chances of completely curing
my AVM with embolization treatment?

The chances of completely curing an AVM using only embolization treatment is 
about 20%. Certain types of AVM are more suitable for embolization and have a 
much higher cure rate. The AVM is reduced in size most instances and can be 
suitable for other forms of therapy such as radiation and surgery. It is very 
common for doctors to recommend embolization prior to the other forms of 
therapy.

Bleeding after embolization treatment

It is important for you to know that embolization will not usually completely 
close off an AVM. A person may still bleed from an AVM in such a case. It is not 
known whether or not partial embolization treatment reduces the risk of future 
bleeding.
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What are the advantages of embolization
treatment?

	 • Embolization is very useful in making the AVM smaller in size in order to be 
           suitable for radiation treatment.  
	
	 • Embolization is very useful to reduce the blood flow through the AVM just 
	   before surgery.  This makes it much easier for the surgeon to remove the AVM.

	 • Can be early repeated and staged.

	 • Chances of a cure with embolization alone are about 20%.
	
	 • No open surgical procedure.
	
	 • Short hospital stay.
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	 • This form of treatment can only be done if the AVM is made up of vessels 
	   that are can be reached with the catheters.

	 • Multiple sessions may be required.

	 • There is a small chance of a stroke in about 1-3% occurring as the result 
	   of the treatment.

	 • The chance of bleeding every year in a partially treated AVM is likely 
	   reduced by embolization, but not eliminated.

What are the disadvantages?
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Follow up at the Toronto Western Hospital:
You can contact the clinical nurse or your neuroradiologists at the Imaging Dept. if you
have any questions or concerns after you are discharged.  You can also reach us on 
our website (www.brainavm.com).  

You will be given a follow up appointment at the AVM clinic approximately 4-6 weeks 
after your treatment.  We will continue to see you in our clinic well after your discharge 
to make sure that you are well.

The AVM and aneurysm support group meets the first Thursday of every month.  There
you will meet other people and their families who have had similar experiences like you.
Please contact our Nurse Practitioner if you have any quesitons about the support group.

Important numbers to remember:

	 Your neuroradiologist:
	 Clinical Nurse at the Imaging Dept.:
	 Nurse Practitioner:
	 The AVM clinic office number: 416-603-5800 ext 5463
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Dictionary:

Angiogram or arteriogram: is a diagnostic study that gives detailed pictures of the
	 	 	 	      body's blood vessels.

Arteriovenous malformation (AVM): a tangle of abnormally connecting arteries
	 	 	 	 	 	  and veins.

Catheter: a thin, flexible tube that is injected with a contrast material so vessels
	       can be visualized on an x-ray image.

Contrast: water and iodine salts that can be injected into vessels and seen on x-ray.

Embolization: blockage of a blood vessels so blood no longer flows through it.

Endovascular: occuring within blood vessels.

Hemorrhage: bleeding in the brain which can cause a stroke.
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Magnetic resonance angiography: is a method of producing highly detailed images 
	 	 	 	 	       of the body without the need for x-rays.  It 
	 	 	 	 	       utilizes "pulse sequences" specifically designed
	 	 	 	 	       to show the arteries and veins of the examined 
	 	 	 	 	       body part.

Occlusion: blockage of a vessel.

Pulse squences: During in MRI exam radio frequency pulses are coordinated with
	 	       magnetic field manipulations ("pulse sequences") that result in 
	 	       minute radio frequency emissions from the body part being 
	 	       examined.

Stroke: any disease process which results in the death of cells in any region of the
	    brain.
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Toronto Brain Vascular 

Malformation Support Group

For patients, family, friends and care givers of persons who have AVMs 
and aneurysms.
	
	 • We have guest speakers
	 • To meet other people with similar problems 
	 • To share in a support group
	 • To obtain factual information
	 • Cookies and coffee
	 • Great conversation

Held the first Thursday of every month from 4pm-5pm.  

For More information:

Support Group Website:
www.brainavm.com/support

Support Group Email:
supportgroup@brainavm.com

Clinic Phone Number:
416-603-5800 ext 5463
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Directions

AVM Clinic: Take the Atrium elevator to 4th floor, and down the the left corridor.

Same Day Admission: Take the Main elevator to 7th floor, and to the right.

Imaging Department: Take the Atrium or Main elevator to the 3rd floor.

Neurosurgical Office: Take the Atrium elevator to the 4th floor, and down the
	 	 	      left corridor.

Neuro Step Down: Take South elevators to the 5th floor.
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Notes:
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
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