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Introduction 

Aneurysms of the cranial vessels are more prevalent 
(3% - 4%)1 than it was thought before (1% -2%)2,3. 
They are mostly asymptomatic until they rupture4 and 
unruptured aneurysms are increasingly detected in 
clinical practice as use of CT and MRI is becoming more 
common. The risk of aneurysm rupture is about 1% 
(0.05%-2%) per year and may vary with location, size, 
and shape5. The aneurysm rupture account for about 
80–85% of non-traumatic subarachnoid hemorrhages6 
and can also cause intraparenchymal and 
intraventricular hemorrhage. Most aneurysms in both 
ruptured and unruptured setting are managed by 
endovascular means. We review here the current role 
of endovascular management of intracranial 
aneurysms. 

Evolution

Craniotomy for clip ligation was first successfully 
performed by Walter Dandy in 19377 and has been the 
treatment of choice for intracranial aneurysms since 
then. Following in the footsteps of the pioneering work 
of Serbinenko in Russia in the mid-1970s on 
management of vascular malformations of cranium 
using Balloon catheterization8, Higashida et al, 
attempted to treat posterior circulation aneurysms with 
detachable balloons by placing the balloon within the 
aneurysm and filling it with polymer intended to 
solidify over 40–60 minutes to provide a permanent 
solid filling of the aneurysm9. However, high rate of 
complications eventually led to this procedure being 
abandoned, but this experience demonstrated the 
feasibility of the endovascular route in the treatment of 
intracranial aneurysms10. The search for a more suitable 
material to fill an aneurysmal sac eventually led to the 
development of the detachable coil by Guglielmi et al, 
in 199011-13.  Though the initial coils were relatively 
stiff, and their intra-aneurysmal deployment was 
poorly controlled it led to the breakthrough that 
revolutionized the field and provided a real 
endovascular alternative to surgical clipping. The 
original Guglielmi detachable coil consisted of a 
stainless steel delivery wire attached to a soft, 
radiopaque platinum coil that was delivered into the 
aneurysm and detached by electrolysis. Subsequent 
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development of variable stiffness microcatheters and 
steerable microwires capable of navigating the tortuous 
intracranial circulation, led to an exponential growth in 
the field of endovascular neurosurgery. A multitude of 
different coils with various sizes (diameters and 
lengths), predetermined shapes, degrees of softness, 
delivery systems, and biological coatings have since 
been developed. In a brief time span, endovascular 
coiling became the preferred treatment modality for 
most ruptured and unruptured intracranial aneurysms.

The International Subarachnoid Aneurysm Trial 
(ISAT), a randomized, controlled, prospective study 
comparing both endovascular and surgical aneurysm 
treatment options revealed survival free of disability at 1 
year is significantly better with endovascular coiling. 
The data also suggested that the long-term risks of 
further bleeding from the treated aneurysm are low 
with either therapy, although somewhat more frequent 
with endovascular coiling14.

Recently published BRAT study evaluating the 
superiority in safety and efficacy of clipping versus 
endovascular coiling for the treatment of ruptured 
cerebral aneurysms also observed a better 1-year 
outcome in patients treated with coil embolization in 
comparison to microsurgical clipping and no recurrent 
hemorrhage was seen after aneurysmal coil 
embolization15.

Today, endovascular treatment has become the 
treatment of choice for both ruptured and unruptured 
intracranial aneurysms. Over the past two decades, the 
access system, microcatheters, microguide wires and 
embolic materials along with management strategies 
have significantly improved and are still evolving. 

Decision making in Intracranial 
Aneurysm Treatment

Intracranial aneurysms are quite heterogeneous with 
regards to patients age, their status at presentation 
(ruptured versus unruptured), aneurysm shape 
(fusiform versus saccular) and location (aneurysm 
geometry in relationship to parent artery), their size 
(small/large/giant), the size of their neck (small/ 
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large), and associated systemic disorders. The 
heterogeneity is made more complex by the availability 
of various treatment options including surgery and 
rapidly improving endovascular treatment options. 

In general, any ruptured aneurysm warrants treatment 
provided patient is in a fair neurological status. 
Decision-making on treatment of unruptured 
intracranial aneurysm is difficult. The following 
principles serve as guidelines in the treatment of most 
simple aneurysms16.

Patients under the age of 60 years

For small (<7 mm) anterior circulation aneurysms, 
conservative medical management, with aggressive 
treatment of risk factors such as smoking and 
hypertension, can be considered. Exceptions include 
patients with a strong family history of subarachnoid 
hemorrhage, a symptomatic aneurysm, a daughter sac, 
or aneurysms at potentially high-risk locations, 
including the posterior communicating artery origin 
and possibly the anterior communicating artery. 

For small (<7mm) posterior circulation aneurysm, 
treatment should be considered if it could be 
undertaken with a low risk of complications. 

For those aneurysms that are 7 mm or greater in size, 
treatment is typically recommended; the choice of 
intervention is dependent on aneurysm size, location, 
and other morphology characteristics, and the patient’s 
clinical state. 

Interventional treatment should probably be 
undertaken for large unruptured intracranial 
aneurysms and those that are symptomatic, particularly 
in young patients. 

As intervention risks generally increase with age, a 
conservative approach to treatment of elderly patients 
is indicated, particularly for small aneurysms. Surgical 
morbidity is lowest under the age of 50–60 years.

In patients undergoing endovascular therapy, age is not 
as strongly related to risk of morbidity and mortality. 

Patients over the age of 60 Years

For small (<7 mm) aneurysms, conservative 
management is usually recommended except in those 
with a strong family history of subarachnoid 
hemorrhage or a symptomatic aneurysm. 

For aneurysms of 7–12 mm in diameter, management is 
individualized. Aneurysms in the anterior circulation 
can be considered for conservative management. 
Aneurysms in the posterior circulation or posterior 
communicating artery should be strongly considered 
for interventional management. 

For aneurysms greater than 12 mm in diameter, an 
interventional procedure should be strongly 
considered, taking into account the patient’s overall 
health status and presence of factors that might 
increase surgical or endovascular risks. 

Patients treated conservatively should be counseled 
about potential risk factors for aneurysm growth and 
rupture. These risk factors include hypertension and 
tobacco use. Aggressive control of hypertension and 
smoking cessation should be strongly advocated for all 
such patients. They should also be advocated on the 
need for follow up vascular imaging using CT 
angiogram or MR angiogram.

Endovascular Treatment

Endovascular embolization is the treatment of choice 
for intracranial aneurysm. Since the introduction of 
electrolytically detachable platinum coils, coil 
embolization is accepted as an optimal minimally 
invasive treatment option. Initial large series showed 
acceptable mortality and morbidity (4%-9%), related 
mostly to thromboembolic complications and 
intraoperative rupture17,18. Further larger series 
confirmed the feasibility of aneurysm coiling (96.9% in 
ruptured aneurysms and 94.0% in unruptured 
aneurysms), with acceptable procedural mortality 
(1.4% in ruptured and 1.7% in unruptured aneurysms) 
and morbidity rates (8.6% in ruptured and 7.7% in 
unruptured aneurysms)19,20. Various treatment options 
include-

1.  Coil embolization. 

2.  Balloon assisted coil embolization(BAC)

3.  Stent assisted coil embolization (SAC)

4.  Flow diversion

5.  Flow disruption

6.  Embolization using liquid embolic agents (LEA)

7.  Parent artery occlusion

Coil embolization

Most aneurysms (about 75%) have narrow neck with 
dome to neck ratio (maximum dome width/maximum 
neck width) of more than 1.6 which is amenable for 
endovascular CE without any assistance21. 
Endovascular access is gained via placement of a 
femoral sheath. This approach is a minimally invasive 
technique in which a microcatheter is placed into the 
aneurysm lumen and platinum coils that come in 
different shapes, sizes, softness and coil diameters are 
delivered to support thrombus formation. Detachment 
of the coils occurs either mechanically or 
electrolytically. Initially framing coils followed by filling 
coils are used to achieve good packing of the aneurysm. 
During aneurysm coiling, the most frequent 
complication that can happen includes thromboembolic 
complications and intraoperative rupture of the 
aneurysm. In unruptured aneurysms, the rates of 
thromboembolic complications and intraoperative 
rupture were reported at 7.3% and 2.0%, respectively22 
while, in ruptured aneurysms, they were higher at 
13.3% and 3.7%, respectively23. To prevent 
thromboembolic complications, most operators use 
intravenous heparin before coil deployment in 
unruptured aneurysm and after the first few coils in 
ruptured aneurysm24 (Fig 1).
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Fig 1: Internal carotid artery bifurcation aneurysm 
with a narrow neck AP (A) and Lateral view (B). 
Treated by primary coil embolization and the radio 
opaque coil mass is seen in native images (C & D). 
Immediate post treatment angiogram shows the 
obliteration of aneurysm with stagnation of residual 
flow in the aneurysm. (E & F). 

Following coil embolization, persistent and durable 
occlusion is not achieved in all aneurysms. It is 
estimated by systematic review that aneurysm 
recanalization occurs in up to 25% and retreatment in 
10.3% of cases25.  Recanalization of the aneurysm may 
be due to coil compaction or regrowth of the aneurysm 
and various factors that may be associated with this 
include high blood pressure, smoking, aneurysm 
diameter and neck size, and quality of immediate 
postoperative aneurysm occlusion as decided by coil 
packing density26-30. To reduce the recanalization rate 
various modifications were made, that include: Coating 
of the coil with bioactive Polyglycolic/polylactic acid 
(PGLA), absorbable copolymer (matrix coil), 
interwoven PGLA microfilaments (Nexus coils), filling 
the inner core with hydrogel (Hydro coil) that swell on 
exposure to blood to improve packing density.   Mid 
and long term follow up evaluation of these coils in 
multicenter series showed no benefit in preventing 
recanalization compared to bare platinum coils9,31-33. 
Incompletely coiled or recanalized aneurysms have an 
increased risk of rehemorrhage compared with those 
that are completely occluded and therefore require 
long-term follow-up angiography. Post procedural 
rebleeding is an infrequent complication and carries a 
high mortality34, 35.

Balloon assisted coil embolization (BAC)

Aneurysms with dome to neck ratio of less than 1.6 
require some assistance at the base of the aneurysm 
either temporarily during coiling or permanently for 
successful embolization.  In 1997, Moret et al described 
the technique to coiling wide neck aneurysm with 
remodeling using balloon. Since then balloon 

remodeling has been used in different locations 
including bifurcation aneurysm and for different shapes 
of the aneurysm. The balloon is inflated during the coil 
placement and deflated right after. During inflation of 
the balloon, there is temporary occlusion of the parent 
artery so the patient needs to be adequately 
anti-coagulated to prevent thromboembolic 
complications. Initially a round balloon was used, now 
in most cases, a hyper-compliant sausage shaped 
balloon is used. Recently a double lumen balloon was 
introduced that enables the use of stent in the end if the 
coils placed within the aneurysm remain unstable and 
also prevents the coils from prolapsing between the 
stent struts. BAC is not only used to enable coiling, but 
also as a bailout in case of an intraoperative aneurysm 
rupture during coiling.  The balloon stays deflated 
across the neck of the aneurysm and is inflated only in 
case of intraoperative rupture. Santillan et al have 
demonstrated that in the setting of intraoperative 
rupture, BAC was associated with a higher probability 
of unchanged or improved clinical outcome as 
compared with standard coiling36. The rates of 
thromboembolic events in both ruptured and 
unruptured aneurysms are the same with or without 
balloon use during the procedure. But, the rupture rate 
is relatively higher in the balloon group (3.2% vs. 
2.2%)37. In general, if used judiciously in selected 
cases, it is a safe and useful tool for better treatment in 
wide neck aneurysms as it avoids the use of stent and 
long-term antiplatelet treatment (Fig 2&3). 

Stent assisted Coil embolization (SAC)

Stent is a metal scaffold placed across the neck of the 
aneurysm for effective embolization of wide neck, 
large to giant, and fusiform aneurysms. Initially 
coronary stents were used and the reports date back to 
as early as 1998. Later dedicated neurovascular stent 
systems were developed using much thinner and 
lightweight titanium metal. 

Fig 2: Oblique angiogram of internal carotid artery 
showing a broad based superior hypophyseal artery 
aneurysm (A). Balloon assisted embolization is 
performed (B), the inflated balloon in the parent 
artery is shown with an arrow.  Post embolization 
angiogram shows complete obliteration of the 
aneurysm (C). 

48



Volume 3, Number 2Review Article Endovascular Treatment of Intracranial Aneurysms

In general, stent is avoided in patients with acutely 
ruptured aneurysm and reserved for patients with 
unruptured aneurysm. A foreign body left in blood 
stream will result in thrombosis, and in order to prevent 
it, preoperative and postoperative antiplatelet 
treatment is essential. Aspirin and Clopidogrel are the 
preferred anti-platelets and their inhibition of platelet 
function is monitored to assess their therapeutic effect. 
In resistant patients Prasugrel is the next choice 
anti-platelet. Stent assistance allows the surgeon to 
spack the aneurysm better along with the residual  
tiffness of the stent resulting in reorientation of the 
vessel and reduction in hemodynamic stress contributes 
to lesser recanalization. In one of the early largest 
series, though stent was used for difficult and complex 
aneurysms, stent use was associated with higher rates 
of permanent neurological complications (7.4%) as 
compared with standard coiling (3.8%). Procedure 
related mortality in the stenting group was 4.6% versus 
1.2% in the non-stenting group. However the 
recurrence was significantly lower in the stenting group 
14.9% as against 33.5% in the non-stenting group38.

More recently multicenter studies from United States 
and Europe show better and similar results. 
Periprocedural complication rate was around 12% in 
particular thromboembolic events happened in 4.4% 
and 3.7% respectively. The complete occlusion rate 
after the procedure was 60% to 66.4%, respectively. 
An additional 14% of the treated aneurysms showed a 
progressive occlusion at 12 to 18 months follow-up; 
aneurysm recurrence rate was around 10%. 
Subsequently 8% and 4% and of the aneurysms were 
retreated in respective studies39, 40. 

Fig 3: Dysplastic ruptured vertebral artery aneurysm 
(A) is treated by stent assisted coil embolization. The 
radio opaque stent struts are shown with an arrow 
(B). Post embolization angiogram shows complete 
obliteration of the aneurysm with preserved flow in 
the parent artery. (C)

Now, with gaining experience during the past years, 
stenting is more frequently used in acutely ruptured 
aneurysms however, the hemorrhagic complications 
are higher with this approach. One of the reviews have 
noted intracranial hemorrhagic complications in 8% 
including EVDs related hemorrhages. Clinically 
significant thromboembolic events occurred in 6%. 
Sixty-seven percent of patients had favorable clinical 
outcomes, 14% had poor outcomes, and 19% died41.

Flow Diversion

Flow diverters have expanded the therapeutic options 
for treatment of cerebral aneurysms and represent a 
welcomed paradigm shift. Previously untreatable 
intracranial aneurysms can now be safely treated. 

Flow diverters are low porosity, tight meshed tubular 
stents when placed in the parent artery across the base 
of the aneurysm result in parent vessel reconstruction, 
aneurysm obliteration with preservation of side 
branches. Preclinical studies have shown good clinical 
efficacy42. The mesh has a metal coverage of about 30% 
to 40% of the surface area and the pores are strategized 
to provide flow redirection ie, increased impedance of 
the stent reduces the blood flow into the aneurysm 
leading to slow, progressive and stable thrombus 
formation along with diversion of flow into the parent 
artery. High flow and demand in the side branches keep 
them open. Over time, the meshwork provides a 
scaffold for neo-endothelialization across the aneurysm 
neck. In contrast to the traditional intrasaccular 
aneurysm treatment, there often remains a residual 
post-interventional filling of the aneurysm sac, which 
will subside over a period of months (Fig 4).

Flow diverters are used to treat complex aneurysms, 
including wide neck, large and giant aneurysms, 
fusiform aneurysms, dysplastic and recanalized 
aneurysms following previous treatment. Currently  
four flow diverters are available for clinical use. 
Pipeline Embolization Device (EV3-MTI, Irvine, CA), 
Silk (Balt, Montmorency, France), Surpass (Stryker, 
Fremont, CA) and FRED (Microvention, Tustin, CA). 
Initial small series from one or few centers were 
promising with technical feasibility and its safety with 
acceptable complication rate43-47. Subsequent large 
series both retrospective and prospective from single 
and multicenter have shown similar results to 
substantiate its clinical use48-50. Recently a prospective 
multinational multicenter series confirmed the high 
efficacy of flow diverters with technical feasibility of 
99.1% with acceptable safety profile (5.6% of patients 
had major ipsilateral stroke or neurological death)51.

Flow diverter use currently is limited for difficult 
unruptured aneurysms, as it requires dual antiplatelet 
medication. However, there is a series to suggest its use 
in small-ruptured blister like aneurysm that cannot be 
treated by standard coil embolization52. Due to the 
higher metal coverage in Flow diverters, there is an 
increased incidence of thromboembolism in spite of the 
dual antiplatelet. Delayed rupture of the aneurysm has 
been reported and its incidence is about 1% but its 
mechanism is unknown. Hemodynamic alteration 
leading to altered focal stress within the aneurysm, 49
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along with large unstable aneurysmal thrombus created  
by flow reduction, may result in inflammation and 
weakening of the aneurysm wall, have been proposed  
as mechanisms and it largely remains speculative53,54. 
To prevent delayed rupture, suggestions have been 
made to place coils within the aneurysm and use of 
periprocedural steroids have been proposed. 

Delayed and remote ipsilateral intraparenchymal 
hemorrhage is reported and its incidence is not known. 
Its mechanism is largely unknown but the proposed 
mechanisms include hemorrhagic transformation of 
small ischemic lesions, higher blood flow with altered 
auto regulation, along with dual antiplatelets 
contribute to massive hemorrhage. 

Flow diverters have been in clinical use only for the past 
few years, the initial experience is promising and has 
provided effective and simple solution to complex and 
difficult aneurysms. The safety profile is acceptable in 
such high-risk situations. Its use for simple aneurysms is 
yet to be proven. Flow diverters use has reignited the 
need for research of safer and more efficacious use of 
antiplatelet in elective and emergent endovascular 
techniques (Fig 5&6).
 

Review Article Endovascular Treatment of Intracranial Aneurysms

Fig 4: Giant cavernous carotid artery aneurysm 
presented with ocular cranial neuropathy in shown AP 
(A), Lateral (B) and 3D projections (C). The aneurysm 
was treated by flow diverter, which is shown in the 
native image with an arrow (D). Immediate post 
treatment angiogram shows contrast stagnation 
within the aneurysm (E). Six months follow up 
angiogram shows complete obliteration of the 
aneurysm with remodeling of the parent artery (F). 

Fig 5: Pericallosal dysplastic mycotic aneurysm (A) in 
lateral angiogram and 3D angiogram (B) treated by 
n-BCA embolization with coils to prevent forward 
migration of the liquid embolic (C). Control 
angiogram reveals total obliteration of the aneurysm 
and the dysplastic segment of the artery (D).  

Fig 6: M1 segment large aneurysm with broad base 
in AP (A) and Lateral (B) projections. The aneurysm 
is treated by balloon assisted Onyx embolization 
(D), the inflated balloon is shown by arrow and the 
Onyx injection catheter is shown by arrow head. 
Final Onyx cast in native image (C) is shown. Post 
embolization angiogram reveals obliteration of the 
aneurysm with minimal residual filling at the base of 
the aneurysm in AP (E) and Lateral (F) projections. 
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avoid complications related to the procedure. It may be 
mild or have devastating consequences if not identified 
or no corrective measures are taken. Overall 
complication rates varies significantly based on the 
experience of the surgeon and has been reported to 
range from 11.3%-19.4%64.

Aneurysm Perforation

Aneurysm perforation can occur during any part of the 
procedure, typically occuring in a small aneurysm 
during intra aneurysmal manipulation with microwire, 
microcatheter, or coil. Aneurysm perforation has been 
reported in 2.5%-5.4%. A meta-analysis by Cloft et al 
found the risk of perforation to be significantly higher 
in ruptured aneurysms than in unruptured aneurysms 
(4.1% vs. 0.7%)65. In a more recent meta-analysis in 
patients with aneurysms of ≤3 mm, the intraprocedural 
rupture rate in unruptured aneurysms was found to be 
5.0% compared to 10.7% in small-ruptured 
aneurysms66.

In the event of an intra-procedural aneurysm rupture, 
there is sudden systemic hemodynamic alteration. 
Confirmation is done by angiogram that reveal leakage 
of contrast. The heparin on board is reversed with 
Protamine. The goal in this situation is to rapidly 
occlude the aneurysm, by placing coils taking into 
account that a segment of the coil may extrude into the 
sub arachnoid space. If balloon assistance is in place, 
taking advantage to inflate the balloon will help to 
temporarily arrest bleeding. 

Thromboembolic Events

Thromboembolic events are commonest complication 
of an endovascular aneurysmal treatment. This includes 
silent DWI changes seen following aneurysm coiling 
that occurs in about 42% of patients67. Periprocedural 
thromboembolic events do happen as the coils we use 
for occlusion is highly thrombogenic. They mostly 
happen at the base of the aneurysm extending into the 
parent artery. As a preventive measure, the patient is 
heparinized to maintain the ACT at 2-3 times the 
normal range. In ruptured aneurysms heparin is given 
after the placement of first coil.  Factors that influence 
thrombosis as evidenced by the CLARITY study, a 
higher rate of thromboembolic events was observed in 
patients with large aneurysms (>10 mm), in smokers, 
and in aneurysms with a neck larger than 4 mm68.  
managed by using, abciximab (ReoPro), a glycoprotein 
IIb/IIIa receptor antagonist that inhibits platelet 
aggregation. It has a short plasma half-life. Platelet 
aggregation returns to normal in about 96-120 hours 
after discontinuation. Interventional techniques like 
the Penumbra aspiration catheter with separator or 
stent-trievers can also be used to re-open an occluded 
vessel.

Device Failure

Stretching: Currently the coils used for coiling are all 
stretch resistant with tiny filaments extending between 
the two ends of the coil to prevent it from unraveling 
unintentionally when pulled on. Excess manipulation 
can result in stretching of the coil and the reported rate 
during embolization varies between 0.2%-6.5%19,69. 

Intra aneurysmal flow diversion or Flow 
Disruption

Intra-aneurysmal flow disruption or flow diversion is an 
endovascular approach where a device is deployed 
within the aneurysm to create blood flow stasis with 
subsequent thrombosis. There is no need for 
antiplatelet medication and therefore can be safely used 
for ruptured aneurysms. Preclinical studies have shown 
the feasibility of this approach as well as its safety and 
efficacy55. Currently available devices include WEB and 
Luna. The WEB device is well suited for the treatment 
of wide-neck bifurcation aneurysms of the basilar 
artery, the middle cerebral artery, the anterior 
communicating artery, and the internal carotid artery. 
In an initial retrospective, multicenter series using WEB 
device the technical success rate was 100% with an 
acceptable morbidity of 4.8%56. Subsequent 
prospective, single-center series showed similar 
results57.

Embolization With Liquid Embolic 
Material

An aneurysm being a 3 dimensional space, volume 
filling with a liquid that will subsequently become solid 
to take the shape of the aneurysm is the most definitive 
way to achieve maximal occlusion.  With this concept, 
High density Onyx (ethylene vinyl alcohol copolymer 
dissolved in dimethyl sulfoxide) - a liquid embolic 
system, was developed and used for the treatment of 
intracranial aneurysms58-60. Its use involves placement 
of a balloon across the neck of the aneurysm while 
Onyx is injected endosaccularly. This procedure is 
technically challenging with significant limitations. The 
challenges include: leakage across the balloon into the 
parent artery resulting in narrowing of the parent 
artery, catheter entrapment, potential space between 
the onyx cast and aneurysmal wall as Onyx is more 
cohesive than adhesive61. Though initial results in 
complex aneurysms were acceptable with good safety 
and efficacy62 technical challenges and safety concerns 
interrupted the development of this technique63.

Parent artery Occlusion

Giant and dysplastic aneurysms are difficult aneurysms 
to treat. Parent vessel occlusion following balloon test 
occlusion with or without extra cranial and intracranial 
bypass is considered as an acceptable solution. Now, 
with the introduction of flow diverters most such 
aneurysms are treated effectively without vessel 
sacrifice. Parent occlusion has become almost obsolete 
with few exceptions like distally located mycotic 
aneurysms, high-flow caroticocavernous fistula due to 
ruptured cavernous aneurysms, flow related  pre-nidal 
aneurysms in the feeder of an AVM. 

Complications associated with 
endovascular treatment of intracranial 
aneurysms

Endovascular treatment of intracranial aneurysm is a 
demanding procedure that requires a specific skill set 
and attention to finer details during the procedure to 
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Failure to detach and premature detachment of the 
coils: Failure of the coil to detach is easily managed as 
the coil can still be retrieved while premature coil 
detachment can lead to coil being lodged in the parent 
artery. In such a situation, it can be pushed into the 
aneurysm with a pusher wire but repositioning is 
impossible.  

Coil herniation: Coil herniation happens when the coil 
is extruded out of the aneurysm into the parent artery 
during coiling. The reported incidence is 2.4%-4.2%69. 
It is associated with detachment of unstable coil moving 
with pulsatile blood flow, larger or longer coils, 
excessive packing of the aneurysm and wide neck 
aneurysm. Coil herniation can induce parent artery 
thrombosis, emboli and lead to ischemic 
complications70,71. 

Coil migration: Coil migration happens in wide-necked 
aneurysms due to unstable coil position, undersized 
coils and under packing of the aneurysm. Its incidence is 
reported in about 0.5%-1.7%.17,72  Stent- or 
balloon-assistance can reduce the risk of coil herniation 
or migration. 

Dissection 

A dissection develops due to tear in the tunica intima, 
the innermost layer of the arterial wall and blood enters 
this newly formed space leading to progressive 
separation of the inner lining and may cause stenosis or 
even complete occlusion of the true vessel lumen. 
Periprocedurally, vessel dissection is caused by 
catheter and wire manipulation and has been reported 
in 0.26% of cases73. If the dissection is flow limiting 
with poor collaterals, it is necessary to place a stent else 
most dissections are treated with heparin in the acute 
phase and later with aspirin or clopidogrel.

Conclusion

In summary, most intracranial aneurysms today can be 
treated by endovascular technique. Endovascular 
approaches available for the treatment include standard 
coiling, balloon assisted coiling, stent assisted coiling, 
flow diversion, flow disruption, embolization by liquid 
embolic agents and parent artery occlusion. Ruptured 
aneurysms are treated emergently to prevent 
rebleeding and effectively manage complications  
associated with subarachnoid hemorrhage like 
vasospasm and hydrocephalus. Not all unruptured 
aneurysms need to be treated. Management decisions 
are made on a case-by-case basis, taking into account 
clinical presentation, age, associated comorbidities as 
well as aneurysm location, morphology and size. In 
general, aneurysms with small neck are treated by 
standard coiling or balloon assisted coiling while wide 
neck, large and giant, and fusiform, aneurysms, are 
treated by stent assisted coiling, or by use of flow 
diverter or flow disruption. Advances in imaging 
technology and device manufacturing have resulted in 
safe and effective management of most intracranial 
aneurysms by endovascular route.
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