
Brain Aneurysms

What You Should Know About 
Endovascular Therapy
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What is a Brain Aneurysm?
A brain aneurysm, also called a cerebral or intra-
cranial aneurysm, is a weakness in the wall of an 
artery in the brain which leads to a bulging or bal-
looning out of part of the vessel.  Aneurysms form 
silently from wear and tear on the arteries, and 
sometimes can form from injury, infection, or may 
be inherited. Aneurysms occur in all age groups, 
but the incidence increases steadily for individu-
als age 25 and older. The average age of rupture 
is in the mid 50s, and is more common in women.  
The main reason we worry about brain aneurysms 
is that rupture is life-threatening.  

It is estimated that up to one in 15 people in the 
United States will develop a brain aneurysm dur-
ing their lifetime.
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Unruptured Aneurysms
Unruptured brain aneurysms are often asymptomatic, 
particularly when they are small. Large unruptured 
aneurysms may cause symptoms based on the pres-
sure they put on surrounding structures, including 
brain tissue or nerves. Symptoms may include pain 
above and behind the eye, numbness, weakness or 
paralysis on one side of the face, dilated pupil or vision 
changes.1

Unruptured aneurysms often require a different as-
sessment and timeline for treatment than ruptured 
aneurysms.  Some of the things that a doctor will con-
sider in deciding whether or not to treat an unrup-
tured aneurysm include:

• Risk of hemorrhage – Is it probable or not that the 
aneurysm will rupture?

• Size and location
• Family history – Is there a family history?  Have any 

of those aneurysms ruptured?
• Age and health of patient
• Presence of multiple aneurysms

Ruptured Aneurysms
When cerebral aneurysms rupture, they usually  
cause bleeding into the brain or the space closely  
surrounding the brain known as the “subarachnoid 
space”.  Blood can irritate, damage, or destroy nearby 
brain cells (Figure 1). Each year approximately 2%  
to 3% of people with a brain aneurysm suffer from 
bleeding. Ruptured brain aneurysms are fatal in about 
50 percent of cases. People who suffer a ruptured 
brain aneurysm may experience some or all of the  
following warning signs:

• Often described as the worst headache of your life
• Nausea and vomiting
• Stiff neck
• Blurred or double vision
• Sensitivity to light
• Dilated pupils
• Loss of sensation

How are Brain Aneurysms Diagnosed?
Aneurysms can be diagnosed in several different ways.  
Diagnosis of a ruptured cerebral aneurysm is typically 
made by finding signs of subarachnoid hemorrhage 
on a CT scan (Computerized Tomography), which is 
a computerized test that rapidly X-rays the body in 
cross-sectional slices.

To determine the exact location, size and shape of 
an aneurysm, three options are available. Computed 
Tomographic Angiography (CTA) and Magnetic Reso-
nance Angiography (MRA) are non-invasive options.  
Cerebral catheter angiography is the third option, con-
sidered both the gold-standard and invasive.    

CTA combines a regular CT scan with a contrast dye 
injected into a vein. Once the dye is injected into the 
vein, it travels to the brain arteries, and images are 
created using a CT scan. These images show exactly 
how blood flows into the brain arteries.  MRA is anoth-
er technique to image blood vessels which uses mag-
netic pulses rather than x-rays. MRA may not be safely 
performed in certain patients with specific metal or 
electrical implants in the body.
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Endovascular Treatment
A less invasive technique, called endovascular treatment, 
does not require a craniotomy. This technique uses exist-
ing spaces within the artery to deliver implants that can 
seal off the weakened aneurysm wall from any further 
contact with pulsatile arterial blood flow. Access into the 
blood vessels is via a small incision at the groin crease or 
wrist. Under X-ray guidance, a microcatheter is used to 
reach and deliver implants either within or adjacent to 
the aneurysm to induce stagnation of blood flow in the 
sac, leading to thrombosis (clotting) of the aneurysm, 
thereby preventing future rupture.

Endovascular treatment traditionally involved the im-
plantation of platinum coils within the aneurysm sac  
(Figure 2). If the aneurysm neck is wide, an additional 
device is sometimes used such as an intracranial stent 
or neck bridging device. Stents are a flexible cylindri-
cal mesh tube that can provides a scaffold to stabilize 
any implanted coils.  

Lower porosity stents or flow diverters achieve  
aneurysm occlusion without placing coils into the  
aneurysm sac (Figure 3, 4). These braided devices 
function by redirecting flow to stay within the parent 
vessel, thereby inducing thrombosis in the aneurysm 
sac. 

Most recently, a device that combines flow redirection 
braiding with an intra-aneurysmal sac shape provides 
an additional valuable option available for patients 
with complex anatomy surrounding their aneurysm 
(Figure 5).  

Cerebral angiography provides the highest spatial 
resolution of the three options and also provides an 
opportunity for endovascular treatment. It is a proce-
dure in which contrast dye is injected into the arterial 
system through a catheter that is typically inserted 
through an artery in the groin or wrist. 
 

How are Aneurysms Treated?
Today there are more treatment options than ever  
for people who have been diagnosed with a brain  
aneurysm.

 • Surgical therapy 
 • Endovascular therapy 

It is important to note, however, that not all aneurysms 
are treated at the time of diagnosis or are amenable 
to both forms of treatment. Patients need to consult  
a neurovascular specialist to determine if they are  
candidates for either treatment.

Surgical Clipping
An operation to “clip” the aneurysm is performed  
by doing a craniotomy (opening the skull surgically), 
and isolating the aneurysm from the bloodstream by  
placing one or more clips across the neck of the  
aneurysm. This eliminates further blood flow into the  
aneurysm, significantly reducing the risk of rupture. 
After clipping the aneurysm, the skull bone is secured 
in its original place, and the wound is closed. Surgi-
cal clipping of an aneurysm is always performed by a 
trained and licensed neurosurgeon.
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Figure 1.  
Subarachnoid hemorrhage from a ruptured cerebral  
aneurysm.  
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Figure 2.  
Aneurysm treatment before and after coil embolization

Figure 3.  
Aneurysm treatment before and after flow diversion

Figure 4.  
Flow diversion for wide neck large aneurysm

Figure 5.  
Aneurysm treatment with intrasaccular flow disruptor
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ruptured and unruptured intracranial aneurysms, the 
treating physician should discuss the risks and bene-
fits of each available treatment option.  The physician 
will usually make recommendations for one treat-
ment over another, depending on the facts of each 
individual case.

Treatment of Ruptured Aneurysms
Results from the International Subarachnoid Aneu-
rysm Trial (ISAT), a randomized control trial which 
compared surgical clipping to endovascular coiling 
in the treatment of ruptured aneurysms, were pub-
lished in the Lancet in 2002. The study found that in 
patients equally suited for both treatment options, 
endovascular coil treatment produced substantially 
better patient outcomes than surgery in terms of  
survival free of disability at one year.2 The relative 
risk of death or significant disability at one year for  
patients treated with coils was 23.5% lower than in 
surgically-treated patients, an absolute risk reduc-
tion of 7.4%.3  The study results were so compelling 
that the trial was halted early because the trial steer-
ing committee determined it was no longer ethical to  
randomize patients to clipping.

Long-term follow-up from the ISAT trial was published 
in 2009.  The risk of death at five years was significant-
ly lower in the coiled group than in the clipped group.  
There was an increased risk of recurrent bleeding  
from the coiled group compared to the clipped group, 
but the risks were small.4

Endovascular treatment is performed by a trained 
and licensed neurointerventionalist. A neurointerven-
tionalist has specialized training in neuroscience, 
neuroimaging, and neuroendovascular surgery for the 
brain and spine.

There are many major hospital centers in the U.S.  
that provide endovascular coiling. To find a doctor 
near you,  visit www.brainaneurysm.com.

*Results from case studies are not necessarily indicative of  
results in other cases.  Results in other cases may vary.

Safety and Complications
While the best method of securing the aneurysm 
should be determined on an individual basis, in gener-
al, patients with a ruptured cerebral aneurysm should 
be treated as soon as possible.  Surgical risks and out-
comes depend on whether or not the aneurysm has 
ruptured, the size and location of the aneurysm, and 
the patient’s age and overall health.

Although the frequency of certain complications  
may vary, both surgical and endovascular treatment 
have risks. Aneurysm rupture is the most serious 
complication of either treatment. Rupture can cause 
intracerebral hemorrhage (bleeding into the brain), 
subsequent coma or death. Ischemic stroke, which is 
a stroke caused by small emboli in the bloodstream,  
is also a potential risk of either treatment.
 

Which Procedure Should I Have?
The treatment of choice for an intracranial aneurysm, 
like all medical decisions, should be agreed upon by 
both the physician and the patient.  In the case of both 
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Treatment of Unruptured Aneurysms
Although no multi-center randomized clinical trial 
comparing endovascular coiling and surgical treat-
ment of unruptured aneurysms has yet been con-
ducted, retrospective analysis found that endovas-
cular coiling is associated with less risk of negative 
outcomes, shorter hospital stays and shorter recovery 
times compared with surgery.

Open Surgery vs. Endovascular  
Treatment?
Factors other than aneurysm anatomy are also impor-
tant, including patient age, clinical grade, other medi-
cal conditions, and aneurysm location. While largely 
unstudied, the less invasive nature of endovascular 
treatment is likely to be favored with older patients, 
poorer clinical grade, serious comorbid medical con-
ditions, and certain aneurysm locations (e.g., basilar 
tip). Despite the continued evolution of endovascular 
techniques (e.g., adjunctive neck bridging devices and 
flow diversion), some ruptured aneurysms may not 
be favorable for endovascular coiling.  For aneurysms 
with favorable anatomy for coiling, however, the  
arguments for primary surgical clipping continue to 
decrease.5

Although the best treatment option for an individual 
patient can sometimes be complicated, the choice  
between surgical clipping or endovascular treatment 
is best approached with a thorough understanding of 
an individual patient’s case.  

Glossary of Terms
Aneurysm:  A weak bulging spot on an artery wall.

Angiogram: A study which shows the blood vessels 
leading to and in the brain aneurysm by injecting a 
contrast substance through a catheter placed in the 
artery of the leg or wrist.

Angiography:  Radiography of blood vessels using the 
injection of material opaque to X-rays to better define 
the vessels.

Balloon: An interventional device designed for use in 
the blood vessels of the peripheral and neurovascula-
ture where temporary occlusion is desired.

Brain Aneurysm: A weak bulging spot on the wall of 
one of the arteries in the brain – also called an intra-
cranial or cerebral aneurysm.

Catheter: A hollow flexible tube for insertion into a 
body cavity, duct, or vessel to allow the passage of  
fluids or distend a passageway. Used in the endovas-
cular treatment of cerebral aneurysms.

Cerebral Aneurysm:  A weak bulging spot on the wall 
of one of the arteries in the brain – also called a brain 
or cerebral aneurysm.

Cerebrovascular: Pertaining to the brain and the 
blood vessels that supply it.

Craniotomy: Surgical procedure where a section of 
the skull cap is temporarily removed.  Necessary in the 
surgical treatment of cerebral aneurysms.

Detachable Platinum Coils: Small platinum coils 
used to occlude (fill) cerebral aneurysms. The coils are  
attached to a delivery wire and are fed through a  
microcatheter into the aneurysm. Once properly  
positioned within the aneurysm, the coil is detached 
from the delivery wire.
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Minimally-Invasive Medical Technologies:  Alternatives 
to traditional surgery and other medical procedures 
that reduce risk, trauma, cost, procedure time and 
the need for aftercare. Can be used to treat cerebral  
aneurysms.

Microcatheter: A very small catheter used to deliver 
diagnostic and therapeutic agents such as embolic 
devices used in the endovascular treatment of cere-
bral aneurysms. Over-the-wire microcatheters are fed 
along a guidewire to the area of the body for treat-
ment. Flow-directed microcatheters utilize the blood 
flow within the vessel to direct the microcatheter 
through the vascular system.

Stent:  A tube-like device made of metal that is placed 
into the intracranial circulation for the treatment of 
wide-necked aneurysms.

Subarachnoid Hemorrhage (SAH): Bleeding into the 
compartment surrounding the brain, caused by the 
rupture of a cerebral aneurysm; can lead to hemor-
rhagic stroke, brain damage and death.
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Endovascular:  Within the vascular system.

Endovascular Embolization: A technique, also referred 
to as coiling, that seals off the cerebral aneurysm and 
stops further blood from entering into the aneurysm.  
This method uses natural access through the blood-
stream via arteries to diagnose and treat cerebral  
aneurysms.

Flow divertor: Low porosity stent-like devices  
designed to reduce the hydrostatic force into the  
aneurysm sac, induce thrombosis within the sac and 
facilitate growth of new endothelial cells to recon-
struct the inner lumen of the normal parent artery.  

Guide Catheters: In the endovascular treatment of  
cerebral aneurysms, these flexible tubes are intro-
duced into the patient’s carotid artery (the principal 
artery in the neck). Once positioned in the carotid  
artery, the guide catheter functions as a working 
channel through which smaller devices, like micro-
catheters, may be introduced into the brain.

Guidewire: A thin, usually flexible wire that can be 
inserted into a confined or tortuous space to act as a 
guide to facilitate passage of instrumentation, such 
as a catheter.  Used in the endovascular treatment of  
cerebral aneurysms.

Hemorrhagic Stroke: A stroke caused by a ruptured 
blood vessel and characterized by bleeding within 
or surrounding the brain. A subarachnoid hemor-
rhage from a ruptured cerebral aneurysm can lead to  
hemorrhagiac stroke.

Intracranial Stenting: Vascular reconstruction using 
stents for the treatment of patients with wide-necked 
aneurysms.

Ischemia: Inadequate circulation of blood generally 
due to a blockage of an artery.

Ischemic Stroke: A stroke caused by interruption or 
blockage of blood flow to the brain.
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More information is available at 
www.brainaneurysm.com

Founded in 1992 as the American Society 
of Interventional and Therapeutic Neuro-
radiology (ASITN), the Society of Neuro-
Interventional Surgery (SNIS) is a scientif-
ic and educational association with over 
1,000 members worldwide. The SNIS is 
dedicated to advancing the specialty of 
neurointerventional surgery in order to 
provide the highest quality of patient  
care to the public. SNIS draws its mem-
bership from three areas – interventional 
neuroradiology, endovascular neurosur-
gery and interventional neurology. It’s  
the bringing together of these three sub-
specialties under one umbrella that gives 
SNIS its diversity and strength.

More information about SNIS is available 
at www.snisonline.org.

Email: info@snisonline.org
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