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Giant internal carotid artery (ICA) aneurysms are complex vascular lesions which are 
difficult to treat with open as well as endovascular surgery. Parent vessel occlusion is 
a well-established treatment option for such aneurysms. However, there have been a 
few reported cases of ruptured aneurysms related to the persistent retrograde filling 
after parent vessel occlusion. We report a case which highlights the usage of the flow 
diverter stent as a potential treatment strategy for the management of retrograde fill-
ing of aneurysms. A 54-year-old female was found to have a giant left ICA aneurysm 
on a brain magnetic resonance imaging during workup for headaches. She under-
went occlusion of the left ICA proximal to the aneurysm using multiple coils. However, 
follow up angiograms after 6 months and 2 years demonstrated persistent retrograde 
filling of the left ICA aneurysm through the posterior communicating (PCOM) artery. 
Eventually, she was successfully treated with a flow diverter stent across the PCOM 
artery into the distal ICA. Follow up angiogram after 6 months showed patent flow in 
the PCOM artery and the distal ICA. with complete occlusion of the aneurysm. Using 
a flow diverter stent after insufficient parent vessel occlusion for giant intracranial 
aneurysms may be a feasible treatment option and an addition to the neurovascular 
treatment armamentarium. 
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the left cerebral vasculature from the contralateral right 
side as well as patent left PCOM artery. Considering 
the complex anatomy, size of aneurysm and presence 
of good collaterals with patent anterior and PCOM ar-
tery, a plan was made in another hospital to treat the 
aneurysm with parent vessel occlusion rather than flow 
diverter stent. Subsequently, the aneurysm was treated 
in October 2016. Initially, a balloon occlusion test of 
the left ICA was performed which was negative for any 
neurological change during 20 minutes of balloon occlu-
sion with blood pressure challenge as well. Subsequently, 
occlusion of the left ICA proximal to the aneurysm was 
performed using multiple coils (Fig. 3A, B). There was 
no antegrade flow into the left ICA after occlusion with 
a patent flow into the left cerebral hemisphere through 
a patent anterior and PCOM arteries (Fig. 4A, B). An-
giogram of the left vertebral artery after occlusion of left 
ICA showed retrograde filling of the left ICA para-oph-
thalmic aneurysm (Fig. 4C, D). This was considered to 
occlude overtime considering the competing antegrade 

INTRODUCTION

Giant internal carotid artery (ICA) aneurysms are 
rare. Management of these aneurysms poses significant 
challenges for open as well as endovascular treatment. 
Traditionally, before the advent of flow diverter stents, 
proximal parent vessel occlusion (PPVO) was one of the 
main treatment options of these complex aneurysms.4)8) 
With the advancement of flow diverter stents technol-
ogy, endovascular management of these aneurysms has 
revolutionized significantly. Although most of these an-
eurysms can now be treated with flow diverter stents,1)3) 
PPVO is still a valid option, particularly for aneurysms 
with complex anatomy or when the cost of treatment 
is factored in the choice of treatment. One of the main 
concerns for PPVO treatment is the risk of retrograde 
filling of the ICA aneurysm through collateral channels. 
These retrograde filling aneurysms are challenging to 
treat and mostly managed conservatively with serial 
follow up angiograms. We hereby report a case of giant 
ICA aneurysm, which was initially treated with PPVO 
but continued to fill retrogradely through a patent poste-
rior communicating (PCOM) artery. This was eventually 
successfully treated with a flow diverter stent across the 
PCOM artery into the distal ICA. There is no previous 
description of such treatment method in the literature 
for management of retrograde filling of giant ICA aneu-
rysms following parent vessel occlusion. 

CASE REPORT

A 54-year-old female, who was found to have inci-
dental giant left ICA aneurysm on magnetic resonance 
imaging (MRI) scan, during the workup for headaches 
(Fig. 1). There was no history of thunderclap headache 
or any associated visual or neurologic symptoms to 
suggest aneurysm rupture. Initial angiogram for eval-
uation of aneurysm, demonstrated a large left ICA pa-
ra-ophthalmic aneurysm, measuring around 26×19 mm 
with a wide neck of 14 mm (Fig. 2). There was a patent 
anterior communicating artery with brisk cross filling of 

Fig. 1. MRI scan with contrast demonstrating a giant aneurysm 
arising from the para-ophthalmic segment of the left ICA. MRI, 
magnetic resonance imaging; ICA, internal carotid artery.



 Muhammad Usman Manzoor et al.

125  

Journal of Cerebrovascular and  
Endovascular Neurosurgery

Volume 23 · Number 2  |  June 2021

Fig. 3. (A) Balloon occlusion test left ICA with balloon inflated in left ICA and angiogram from the right ICA showing brisk filling of the left 
anterior and middle cerebral artery through a patent anterior communicating artery. (B) Native AP image demonstrating multiple coils 
used for occlusion of distal left ICA. ICA, internal carotid artery.

A B

Fig. 2. Initial angiogram (A) AP and  (B) Lateral views show large left ICA paraphthalmic aneurysm. AP, anteroposterior; ICA, internal 
carotid artery. 

A B
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intracranial flow. Patient remained asymptomatic after 
the treatment. Follow up angiogram after 6 months and 
2 years demonstrated no antegrade flow in the left ICA, 
however there was persistent filling of the left ICA aneu-
rysm in a retrograde fashion through the PCOM artery 
(Fig. 5). The aneurysm was followed up for another 

year and showed no evidence of occlusion with similar 
retrograde filling through the PCOM artery with no 
much change in its size. At this stage, considering the 
persistent filling of aneurysm, treatment was contem-
plated and the patient was transferred to our institution. 
She was successfully treated with a flow diverter stent 

A B

C D

Fig. 4. (A) Left ICA AP angiogram demonstrating multiple coils causing occlusion of the distal left ICA with no antegrade filling of the 
left ICA aneurysm. (B) Right ICA AP angiogram post occlusion of the left ICA shows brisk filling of the left anterior and middle cerebral 
artery through a patent anterior communicating artery. (C, D) Left vertebral artery AP and Lateral views angiogram shows retrograde 
filling of the left ICA para-ophthalmic aneurysm after occlusion of left ICA. ICA, internal carotid artery; AP, anteroposterior. 
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across the PCOM artery into the distal left ICA. Patient 
recovered well, with no obvious neurological deficit or 
post-operative complications. Follow up angiogram after 
six months of flow diverter stent demonstrated patent 

flow in the PCOM artery with complete occlusion of the 
aneurysm with no residual filling (Fig 6). Fig. 7 presents 
an illustration of the final treatment construct. 

Fig. 6. Six months follow up AP and lateral angiogram of the left vertebral artery demonstrating patent PCOM artery aneurysm with no 
residual filling of the left ICA aneurysm. AP, anteroposterior. PCOM, posterior communicating; ICA, internal carotid artery.

A B

Fig. 5. (A) Oblique left vertebral angiogram demonstrates filling of the left ICA aneurysm through a patent left PCOM artery. (B) Oblique 
native image demonstrating the flow diverter stent across the PCOM artery into the distal left ICA terminating below the carotid termi-
nus. ICA, internal carotid artery; PCOM, posterior communicating.

A B
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TECHNICAL DETAILS OF THE PROCEDURE

The patient was started on Aspirin 100 mg once a day 
and Plavix 75 mg daily, 7 days prior to the procedure. 
Right common femoral access was obtained using a 6 Fr 
short sheath. A 6 Fr Chaperon Guide catheter (Micro-
Vention, Aliso Viejo, CA, USA) was placed at the origin 
of the left vertebral artery. 5000 units of intravenous 
heparin was given. Subsequently, a 5 Fr SOFIA cathe-
ter (MicroVention, Aliso Viejo, CA, USA) was placed 
through the Chaperon Guide Catheter into the mid 
basilar artery. Access was secured into the distal left ICA 
through the patent left PCOM artery using a combina-
tion of Headway 21 microcatheter (MicroVention, Aliso 
Viejo, CA, USA) and 0.014 inch Traxcess wire. Subse-
quently, a 3 mm×20 mm FRED Jr. flow diverter stent 
(MicroVention, Aliso Viejo, CA, USA) was placed across 
the left PCOM artery into the distal left ICA (Fig. 7). 
There was immediate stasis of contrast in the aneurysm 
sac after placement of flow diverter stent. Follow up an-
giogram was performed after 6 months, which showed 
complete occlusion of the aneurysm with no residual 
filling of the aneurysm sac or neck. The PCOM artery 
remained patent with brisk flow into the distal left ICA. 

DISCUSSION

Giant ICA aneurysms are complex vascular lesions 
which are difficult to treat with open as well as endo-
vascular surgery.6)7) Parent vessel occlusion is a well-es-
tablished treatment option for management of such 
aneurysms.4)8) This treatment option is particularly 
advocated in cases with high chance of recurrence after 
endovascular treatment due to complex anatomy and 
large size. Although parent vessel occlusion is a relative-
ly simple procedure to occlude antegrade flow into the 
aneurysm, one of the potential drawbacks in a few cases 
is persistent retrograde filling of the aneurysm. Bechan 
et al. suggested that persistent flow from PCOM due to 
hemodynamic changes after ICA occlusion prevented 
intraluminal thrombosis of the aneurysm, especially in 
aneurysm located distal to a prominent PCOM artery.2) 
Most of these retrograde fillings are managed con-
servatively with changes in flow dynamics promoting 
thrombosis of the aneurysm overtime. Although con-
sidered naive, there have been a few reported cases of 
ruptured aneurysms related to the retrograde filling.5)9) 
There is no proposed management strategy to control 
retrograde flow into the aneurysms treated with parent 
vessel sacrifice. In this case there was persistent filling of 
the aneurysm sac three years after the initial treatment 
with parent vessel occlusion with no evidence of an-
eurysm thrombosis. Considering the risk of rupture of 
aneurysm, treatment was necessary, which was achieved 
with placement of a flow diverter stent across the PCOM 
artery into the distal ICA. 

Flow diverter stents are specially designed stents which 
alter the flow dynamics into the aneurysm and provide 
adequate arrest of flow once they epithelialize into the 
parent vessel. The flow diverter stents have been wide-
ly used and have become standard treatment for large 
and giant ICA aneurysms.1)3) They are widely used in 
clinical settings for management of various intracranial 
aneurysms. Although there have been several studies 
published for the use of flow diverter stents for treat-
ment of ICA aneurysms, no such report is published for 
use of flow diverter stents for treatment of retrograde 

Fig. 7. An illustration showing parent ICA occlusion with place-
ment of flow diverter stent across the left PCOM artery into the 
distal left ICA. ICA, internal carotid artery; PCOM, posterior com-
municating.
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filling aneurysms. Our case highlights a potential treat-
ment strategy for management of retrograde filling of 
aneurysms after antegrade flow has been occluded with 
parent vessel occlusion. 

CONCLUSIONS 

Using a flow diverter stent for management of retro-
grade filling after parent vessel occlusion for giant intra-
cranial aneurysms may be a feasible treatment option 
and an addition to the neurovascular treatment arma-
mentarium. 
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