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Recurrent Carotid Cavernous Fistula Originating from a 
Giant Cerebral Aneurysm after Placement of a Covered Stent
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We report the case of a recurrent carotid cavernous fistula (CCF) originating 
from a giant cerebral aneurysm (GCA) after placement of a covered stent. 
A 47-year-old woman presented with sudden onset of severe headache, 
and left-sided exophthalmos and ptosis. Cerebral angiography revealed a 
CCF caused by rupture of a GCA in the cavernous segment of the left 
internal carotid artery. Two covered stents were placed at the neck of 
the aneurysm. The neurological symptoms improved at first, but were ag-
gravated in the 6 months following the treatment. Contrast agent endo-
leak was seen in the distal area of the stent. Even though additional 
treatments were attempted via an endovascular approach, the CCF could 
not be cured. However, after trapping the aneurysm using coils and per-
forming superficial temporal artery-middle cerebral artery bypass, the neu-
rological symptoms improved. In cases of recurrent CCF originating from 
a GCA after placement of a covered stent, it is possible to treat the CCF 
by endovascular trapping and surgical bypass.
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INTRODUCTION

A carotid cavernous fistula (CCF) can be classified 

into direct or indirect types, or a combination of both. 

The direct type mainly results from trauma or rupture 

of a cavernous internal carotid artery (ICA) aneurysm. 

Cavernous ICA aneurysms account for 1.9-9.0% of in-

tracranial aneurysms.13) About 1.5-9.0% of cavernous 

ICA aneurysms are complicated by a direct CCF.10)17) 

Furthermore, aneurysmal CCFs account for about 20% 

of direct CCFs.11) CCFs may produce a series of symp-

toms, including exophthalmos, conjunctival injection, 

bruit, and cranial nerve impairment. Moreover, drain-

age to the cortical veins may lead to intracranial hem-

orrhage,17) which requires careful treatment. At pres-

ent, the first-line approach to treat CCF involves se-

lecting an endovascular approach.6)9)11)17) Furthermore, 

covered stents are frequently used for treatment of di-

rect CCFs.12)16)20) However, the first treatment attempt 

is not always successful. In this situation, a second 

treatment attempt (i.e., repeat endovascular treatment, 

surgical treatment, or a combination of both) should 

be considered.11)12) We report the case of a recurrent 

CCF originating from a giant cerebral aneurysm (GCA) 

after placement of a covered stent.

CASE REPORT

A 47-year-old woman presented with sudden severe 

headache, exophthalmos, and left-sided ptosis. The 
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Fig. 1. Brain computed tomography (CT) angiography and transfemoral cerebral angiography. (A) Axial image of brain CT reveals a 
well-enhanced lesion in the left cavernous sinus. (B) Three-dimensional (3D) CT angiography reveals a giant cerebral aneurysm in a 
cavernous internal carotid artery (ICA). (C) The location and shape of the aneurysm can be seen in a coronal source image on CT 
angiography (white arrows indicate the proximal and distal neck of the aneurysm). (D) Lateral view of the left ICA by digital sub-
traction angiography reveals venous reflux of arterial blood flow. The block arrow indicates venous reflux through the superior oph-
thalmic vein. Black and white arrowheads indicate venous reflux through the vein of Labbé and the straight sinus, respectively.

symptoms had first appeared 4 days earlier. In the 

neurological examination, medial gaze limitation in 

the left eye was observed, although light reflex was 

prompt. In brain computed tomography (CT) angiog-

raphy, an enlarged ICA with the appearance of a 

giant aneurysm was identified in the left cavernous 

sinus. Cerebral angiography revealed a CCF caused 

by rupture of a GCA. The fistula began in the dome 

of the aneurysm, and had high blood flow. Venous 

reflux occurred through the superior ophthalmic vein, 

cerebral cortical vein, and pterygoid plexus (Fig. 1).

To determine the type of treatment, balloon test oc-
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Fig. 2. (A) A 3.5 mm × 19 mm covered stent was placed in the cavernous internal carotid artery (ICA) between the anterior genu 
and the horizontal segment. Balloon angioplasty was performed, with inflation up to 20 atm (black arrowhead). (B) A 4 mm × 19 
mm covered stent was placed in the cavernous ICA proximal to the previous deployed stent. Balloon angioplasty was performed, 
with inflation up to 24 atm (white arrowhead). (C, D) Follow-up left ICA angiography reveals disappearance of the aneurysm and 
the fistula. Anterograde blood flow to the left cerebral hemisphere can be clearly seen.

clusion (BTO) was performed. Using a Scepter C dual-lu-

men balloon catheter (Microvention, Tustin, CA, USA), 

the aneurysm was temporarily trapped for 30 min, 

without any clinical change in the patient. During left 

ICA occlusion, technetium-99 m was injected via the 

venous root. After BTO, single-photon emission com-

puted tomography (SPECT) was performed. In brain 

SPECT, decreased diffuse perfusion was seen in the 

left hemisphere. Considering these results, the patient 

was not considered suitable for ICA occlusion. 

On the 4th day after admission, limitation of the left 

eye movement became aggravated, except for mini-

mal lateral movement. For endovascular treatment, 

the patient was administered aspirin (100 mg) and 

clopidogrel (75 mg) from the time of admission. Five 

days later, the P2Y12 Reaction Units value was 331 

and the Aspirin Reaction Units value was 551 in the 

VerifyNow System (Accriva Diagnostics, San Diego, 

CA, USA), indicating low responsiveness to both of 

these agents. Thus, endovascular treatment was de-

layed to the 9th day of admission, with addition of cil-

ostazol 200 mg per day (i.e., triple antiplatelet ther-

apy). Thereafter, we opted for treatment using an en-

dovascular approach.

First endovascular treatment

After gaining access to the left petrous ICA with a 

7F Shuttle sheath (Cook, Bloomington, IN, USA) and 

a 6F Envoy guiding catheter (Cordis, Miami Lakes, 

FL, USA), a covered stent of 3.5 mm × 19 mm in size 

(Graftmaster RX; Abbott, IL, USA) was placed in the 

cavernous ICA between the anterior genu and the 

horizontal segment. After deployment of the stent, the 

aneurysm was still filled with contrast medium 

through the remnant neck of the aneurysm. Therefore, 

partially overlapping stenting, using another 4 mm × 

19 mm covered stent, was performed proximal to the 

previous deployed stent. After balloon angioplasty, 

follow-up angiography showed that the aneurysm 

had disappeared (Fig. 2). After endovascular treat-

ment, the neurological symptoms of the patient im-
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Fig. 3. (A) Computed tomography (CT) angiography after 6 months reveals recurrence of the giant aneurysm and carotid cavernous 
fistula. (B) In the lateral view on cerebral angiography, venous reflux can be seen to occur through the superior ophthalmic vein 
and cerebral cortical vein. A gap can be seen between the anterior genu of the ICA and the covered stent in a close-up view. ICA 
= internal carotid artery.

proved rapidly, except for mild chemosis. Three 

weeks after endovascular treatment, a VerifyNow test 

was performed during follow-up. The P2Y12 Reaction 

Units value was 280, which indicated resistance to 

clopidogrel, but the Aspirin Reaction Units value was 

380, indicating responsiveness. Therefore, the patient 

was maintained on dual antiplatelet treatment with 

aspirin and cilostazol. There was no complication in 

the subsequent 6-months period.

However, after 6 months, the chemosis became 

aggravated. Therefore, brain CT angiography was per-

formed, which revealed recurrence of the giant aneur-

ysm and venous reflux. Cerebral angiography also con-

firmed recurrence of the CCF with the GCA (Fig. 3).

Second endovascular treatment 

To locate the leakage point, several attempts of su-

perselective angiography using an Echelon-10 micro-

catheter (eV3 Neurovascular, Inc., Irvine, CA, USA) 

were made. Contrast agent endoleak was seen in the 

distal area of the stent. Angioplasty was performed 

through the left ICA using a gateway balloon (Boston 

Scientific, San Leandro, CA, USA), but there was no 

interval change in the angiography. Therefore, we at-

tempted aneurysm selection by means of a micro-

catheter, but failed. The microcatheter was then in-

troduced into the left distal ICA via an A-com chan-

nel from the right ICA. After several attempts, we 

succeeded in selecting the aneurysm through the gap 

between the stent and ICA. Although we endeavored 

to pack the aneurysm with coils, it remained in-

sufficiently packed. We had to finish the procedure 

with occlusion of the superior ophthalmic vein. After 

the procedure, the patient complained of a severe 

headache. After 1 week, we noted low density in the 

left temporal lobe on brain CT, which was thought to 

reflect a venous infarction (Fig. 4).

Final treatment

Ten days after the second endovascular treatment, a 

third endovascular treatment was performed. We at-

tempted to approach the aneurysm via an A-Com and 
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Fig. 4. Image taken during the second endovascular treatment. (A) The microcatheter can be seen entering the left distal internal 
carotid artery (ICA) via an A-Com channel, approaching from the right ICA, attempting to enter into the aneurysm through the gap 
between the stent and the ICA. (B) The aneurysm is packed using coils. However, the lower part of the aneurysm remained in-
sufficiently packed. (C) In follow-up angiography, after coiling, reflux to the superior ophthalmic vein is found to be reduced. 
However, cortical venous reflux still exists. (D) On brain CT, low density and venous engorgement can be seen in the left temporal 
lobe. The asterisk indicates the infarct lesion. CT = computed tomography.

P-Com channel, and via the inferior petrosal sinus, 

but these approaches failed. Hence, as part of a plan-

ned internal trapping, the area from the distal part of 

the covered stent to the ophthalmic artery was tempo-

rally occluded using a Scepter C dual-lumen balloon 

catheter. After the distal part of the covered stent to 

the ophthalmic artery was occluded using the Scepter 

C balloon, angiography revealed choroidal blush and 

disappearance of the CCF. We then immediately per-

formed internal trapping using a coil. After trapping, 

angiography revealed complete occlusion of the ICA 

from the region proximal to the stent to the region 

distal to the ophthalmic artery, aneurysm, and CCF 

(Fig. 5). Directly afterwards, we performed a super-

ficial temporal artery middle cerebral artery bypass. 

Because of the small caliber of the parietal branch, a 

double-barrel bypass was performed. Thereafter, the 

patient's headache was relieved (Fig. 6). Although 

mild ptosis remained, the patient achieved a stable 

condition. During clinical follow-up for another 6 

months, no neurological abnormality recurred.

DISCUSSION

GCAs frequently occur in the cavernous ICA. GCAs 

in the cavernous ICA usually have a benign natural 
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Fig. 5. Image obtained during the third endovascular treatment. (A) Cerebral angiography image obtained at 10 days after the pre-
vious treatment. Compared with the previous angiography, cortical venous reflux appeared to have increased. (B, C) After occluding 
the distal covered stent to the ophthalmic artery by means of a Scepter C balloon, angiography shows choroidal and disappearance 
of the CCF. (D) Angiography demonstrates complete occlusion of the ICA from the region proximal to the stent to the region distal 
to the ophthalmic artery. CCF = carotid cavernous fistula; ICA = internal carotid artery.

course, but the rupture risk of a GCA is significantly 

higher in patients without thrombi or calcification.5)10)17) 

In the case presented here, the GCA was not accom-

panied by thrombi or calcification. 

In ICA lesions, deconstructive treatment, such as 

trapping or proximal occlusion, through BTO (lasting 

30 min) is usually considered safe. However, a good 

outcome after simple deconstruction cannot be en-

sured by observation of the neurological changes that 

occur during BTO.18) Therefore, treatment should be 

chosen in consideration of various conditions, such as 

delayed angiographic venous drainage, brain SPECT, 

etc.15)19) 

Our patient's status was clinically acceptable during 

BTO. However, one should be aware that late complica-

tions such as ischemic symptoms could occur. Therefore, 

if ICA occlusion is necessary, additional bypass surgery 

may be helpful for preventing ischemic symptoms. 

However, our patient had cortical venous reflux. Because 

of brain swelling and venous engorgement, bypass 

surgery was not considered an option. Therefore, we 

planned STA-MCA bypass in case the first treatment 

attempt consisting of ICA occlusion via an endovas-

cular approach failed.

Endovascular treatment is considered the first-line 

treatment for direct CCFs. Depending on the individual 

case, various materials, such as detachable balloons, 

coils, liquid material, and stents can be used.6)9)11)13)18)21) 

Currently, the covered stent is the preferred treatment 

option.1)8)12)16)20) However, spontaneous ICA occlusion 

and endoleaks frequently occur after placement of a 

covered stent.1)8)12)16)20) The covered stents in current 

use were designed for coronary arteries, and may be 

too stiff to navigate distal to the lesion and fit the 

cavernous siphon of the ICA appositely, frequently re-

sulting in endoleaks. Archondakis et al. reported en-
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Fig. 6. Superficial temporal artery (STA) middle cerebral artery (MCA) bypass-related images. (A) Upon external carotid artery angiog-
raphy, the caliber of the parietal branch seems smaller than that of the frontal branch (black arrow indicates parietal branch of the 
STA). (B) Coronal image taken during brain CTA reveals a patent double-barrel STA MCA bypass (white arrows indicate two anasto-
mosis points). (C) A brain CT taken after 1 week reveals low density in the left temporal lobe that was thought to reflect the seque-
lae of a venous infarction. CTA = computered tomography angiography. 

doleaks in 3 of 8 cases.1) Wang et al.20) and Li et al.12) 

both reported 2 of 10 cases that were not resolved 

with balloon angioplasty.20 Many of these patients re-

quired further treatment, such as aneurysm coiling or 

ICA trapping.12)16)20) 

In the case described here, the neck of the aneurysm 

included a wide area of the cavernous ICA, from the 

anterior genu to the horizontal segment. It was cov-

ered using two covered stents. Immediately after de-

ployment of the stent, endoleak of contrast agent was 



 JUNG WOOK BAEK ET AL

Volume 18 · Number 3 · September 2016  313

still present. After balloon angioplasty, the endoleak 

disappeared. At that time, it appeared that the CCF 

had been treated appropriately using the covered 

stent. However, the CCF recurred during the fol-

low-up period, due to endoleak. Wang et al. ex-

plained that recurrence of the CCF is related to 

spasm.20) However, in this case, the CCF recurred af-

ter 6 months, with relapse symptoms. We believe that 

recoiling the covered stent in the anterior genu of the 

cavernous ICA led to a gradual increase in the gap 

between the covered stent and the ICA. During endo-

vascular retreatment, coil embolization of the GCA 

was attempted; however, this failed. Fortunately, 

there was collateral blood flow from the external car-

otid artery to the retina, so that endovascular trap-

ping of the ICA with ophthalmic artery occlusion was 

possible. 

Covered stents may not fit well in the carotid 

syphon. Therefore, in cases with aneurysms having a 

wide neck or located in the carotid syphon, it may 

not be possible to obtain good results with these 

stents. The experience from this case suggests the use 

of possibly more efficient alternative treatment op-

tions, such as stent-assisted coiling or a combination 

of covered stent and coiling. There is a need for de-

velopment of new materials for use with covered 

stents for GCAs, taking into consideration the ana-

tomical structure of the ICA.

During endovascular treatment, antiplatelet agent 

dual therapy consisting of aspirin and clopidogrel is 

commonly used to reduce thromboembolic events. 

Clopidogrel acts as a P2Y12 receptor inhibitor. 

Clopidogrel is activated in the body in two steps, and 

many factors, including genetic variation, influence 

these steps. Therefore, the degree of drug reaction 

may show individual differences. Insufficiency of 

P2Y12 receptor inhibition, despite usual doses, is de-

fined as clopidogrel resistance or high on-clopidogrel 

platelet reactivity (HPR).2) In HPR patients, there is a 

tendency for frequent stent-related thromboembolic 

events during percutaneous coronary intervention.7)14) 

In the cardiology field, studies are researching the 

usefulness of drug reinforcement therapy. Nowadays, 

second generation P2Y12 inhibitors, such as prasugrel, 

are widely used. A similar situation may also occur 

during neurointervention.3)4) Compared with the typi-

cal stents used for coil embolization, covered stents 

may have a higher thromboembolic risk. In our case, 

the patient was thought to develop HPR. Changing 

the drugs to a second generation P2Y12 inhibitor or 

an antiplatelet agent with distinct characteristics may 

prevent thromboembolic events. Actually, these drugs 

are frequently used. However, there are currently no 

clear guidelines for interpretation of the results or for 

use of antiplatelet medication. In this case, the proce-

dure was completed without any complications dur-

ing or after treatment using triple antiplatelet therapy. 

Further studies on this issue are required.

CONCLUSION

In a case of CCF from GCA after placement of a 

covered stent, it was possible to treat the CCF using 

endovascular trapping and surgical bypass. 
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