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Stent-Assisted Coil Trapping in a Manual Internal
Carotid Artery Compression Test for the Treatment
of a Fusiform Dissecting Aneurysm
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Internal carotid artery (ICA) trapping can be used for the treatment of giant intracranial aneurysms, blood blister-like aneurysms, and fusiform dis-
secting aneurysms. Fusiform dissecting aneurysms are challenging to treat surgically and endovascularly because of no definite neck and critical
perforators. Surgical or endovascular trapping of the ICA with or without an extracranial-intracranial bypass has commonly been used as an effec-
tive method to treat these lesions, but balloon test occlusion (BTO) must be performed. Here, we report a case of a ruptured fusiform dissecting an-
eurysm of the distal ICA, which was successfully treated using an endovascular ICA trapping with a manual ICA compression test instead of BTO.
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INTRODUCTION

Intracranial fusiform aneurysms account for about 1% of ce-
rebral aneurysms, are caused by atherosclerosis, and usually de-
velop in the basilar artery, internal carotid artery (ICA), or mid-
dle cerebral artery (MCA)*'%. The management of ruptured
fusiform aneurysm remains controversial. These lesions are
managed with surgical or endovascular ICA trapping with or
without bypass. However, it is necessary to undergo balloon test
occlusion (BTO) for ICA trapping.

Here, we present an interesting case of a ruptured fusiform
dissecting aneurysm of the distal ICA, which was successfully
treated using endovascular ICA trapping with a manual ICA
compression test instead of BTO for ICA occlusion.

CASE REPORT

A 77-year-old woman presented with sudden onset of a se-
vere headache. Her condition was assessed as Hunt and Hess
Grade III and Fisher Grade IV. A computed tomography (CT)
scan and CT angiography revealed two aneurysms, one at the
right ICA and the other at the left MCA bifurcation. There was

no subarachnoid hemorrhage (SAH) at the left sylvian fissure
(Fig. 1A).

Conventional cerebral angiography demonstrated a fusiform
dissecting aneurysm involving the right distal ICA (Fig. 1B)
whose long axis was 10 mm in length and a saccular aneurysm
at the left middle cerebral artery (Fig. 1C). Collateral flow via
the anterior communicating artery (ACoA) from the contralat-
eral ICA was noted through an ipsilateral ICA compression
test. A manual ICA compression test showed a 1.5-second ve-
nous drainage delay in the ipsilateral ICA (Fig. 2). The patient
was planned to undergo BTO for ICA occlusion surgically or
endovascularly. But, BTO was not possible due to the clinically
critical and unstable condition of the patient and decrease her
mental status. Also, we could not prolong clinical test with BTO
under local anesthesia. We had to perform any treatments rap-
idly and decided to do an endovascular treatment. Subsequent-
ly, general anesthesia was applied and then, bilateral femoral
punctures were performed, and two 6F guiding catheters (En-
voy MPC 90 Cordis; Johnson and Johnson Medical, Miami
Lakes, FL, USA) were positioned at each ICA under the general
anesthesia. No further ICA occlusion test was performed. The
right catheter was for stenting and/or trapping, and the one on
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the left was for angiography. Double stents (4.5x30 mm, 4.5x20
mm; Neuroform stents, Boston Scientific/Target, Fremont, CA,
USA) were deployed at the right distal ICA to diverse a flow
and inhibit coil protrusion via the aneurysm. After stent place-
ment, it was not sufficient to diverse a flow and trapping was
performed at the aneurysm site. Repeat angiography confirmed
complete trapping of the fusiform dissecting aneurysm. Collat-
eral flow via the ACoA from the contralateral ICA showed no
venous phase delay. The patient regained consciousness one
day after the operation, and no focal neurological deficits. She
started daily oral antiplatelet therapy
with aspirin 100 mg and clopidogrel 75
mg. Three days after the operation, the
patient developed mild dysarthria and
grade IV weakness of the left hand.
Diffusion-weighted imaging (DWI)
showed an acute infarction at the right
internal capsule and multiple embolic
infarctions in the right MCA territory
(Fig. 3C). We immediately started hep-
arinization and continued it for one

DISCUSSION

Fusiform aneurysms present with a spindle-shaped appear-
ance and are characterized by dilated and tortuous arteries asso-
ciated with atherosclerosis?. These aneurysms develop from the
parent artery, irrespective of any bifurcation, forming a broad
base, and both the parent artery and the aneurysm exhibit
marked atherosclerosis?.

As a fusiform dissecting aneurysm of the distal ICA is a rare
pathologic condition, the clinical features remain unclear. Re-

Fig. 1. InitiI computed tomography (A) shows diffuse subarachnoid hemorrhage, except left sylvian

fissure. Conventional cerebral angiography demonstrats a fusiform dissecting aneurysm involving

week. The patient recovered completely

and was discharged five weeks later. artery bifurcation (C).
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Fig. 2. Anteroposterior view of the conventional angiogram demonstrating a right carotid manual compression test in a patient with a ruptured fusi-

the right distal internal carotid artery (B) and a bilobulated saccular aneurysm at the middle cerebral
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form dissecting aneurysm. The late arterial phase demonstrating good cross-filling through anterior communicating artery (A and B). One second af-
ter the previous image B, there are still veins on the left side and the beginning of venous phase on the right side (C). In an image taken 0.5 seconds
later, the venous phase synchronously becomes more evident in both hemispheres (D). This patient had a 1.5-second venous phase delay, and per-
manent occlusion was performed.

A) 1e] [C) (D)

Fig. 3. Conventional angiogram (A) that was performed during coil trapping revealed that the anterior choroidal artery (AChA) had disappeared.
Fortunately, follow-up angiography (B) in the immediate postoperative period demonstrates the recanalized AChA (black arrow). Three days later, the
patient had mild dysarthria and grade IV left hand weakness. Diffusion-weighted MR image (C) shows multiple embolic infarctions of the right hemi-
sphere in the territory of middle cerebral artery within the right internal capsule. We administrated heparinization for one week, and the symptoms
were improved at discharge. Follow-up angiography (D) 40 days later reveals good collateral circulation through the anterior communicating artery
and the right AChA is saved (white arrow).
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cently, associated dissection has been proposed in the patho-
genesis of blood blister-like aneurysms of the ICA®'®). Fusiform
aneurysms are usually associated with ischemia or neural com-
pression and rarely present as SAH with rupture?. The etiology
of these aneurysms remains unknown. Both underlying athero-
sclerotic disease and recurrent arterial dissections secondary to
hypertension have been implicated as causes of pseudoaneu-
rysms of a fusiform architecture'>!”.

Fusiform dissecting aneurysms are challenging to manage
surgically and endovascularly because of the lack of a defined
neck that can be used to distinguish the aneurysm from the par-
ent artery. Also, critical perforating vessels frequently originate
directly from the parent artery, and the location of the aneurysm
is often nonamenable to a surgical approach'”. These character-
istics of fusiform aneurysms result in high surgical morbidity
and mortality rates, and the risk of aneurysm regrowth and re-
bleeding after surgery remains high despite the availability of
various surgical strategies, such as clip placement, wrapping, clip
placement on wrapped material, and ICA trapping*'¥.

Recently, endovascular managements, such as coil emboliza-
tion or intracranial stent placement, have been attempted for
fusiform dissecting aneurysms. However, these lesions are difhi-
cult to treat with conventional endovascular techniques because
they have no neck. Higashida et al.” first reported the use of
stent-assisted coil embolization for a fusiform dissecting aneu-
rysm at the basilar artery. Also, Mericle et al.'" reported a suc-
cessful result with stent-assisted coil embolization to treat wide-
neck pseudoaneurysm arising from a narrowed petrous carotid
artery. But, we think that endovascular coil embolization can-
not be recommended in this case of ruptured fusiform dissect-
ing aneurysm because the risk of procedural rupture is too
high. Therefore, we planned to diverse the flow by double stent-
ing. However, double stenting was not sufficient to occlude
pseudoaneurysm, thus ICA trapping using detachable coils
were performed.

Surgical trapping of the ICA with or without an extracranial-
intracranial (EC-IC) bypass has commonly been used as an ef-
fective method for the treatment of giant intracranial aneu-
rysms, blood blister-like aneurysms, and ruptured fusiform
dissecting aneurysms®. Endovascular ICA trapping is an alter-
native method for these lesions. If there is sufficient collateral
flow from the posterior communicating arteries (PCoA) or
ACoA, patients will tolerate the procedure without requiring
EC-IC bypass surgery after surgical or endovascular trapping of
the ICA”.

However, test occlusion must be performed to evaluate isch-
emic risks and to reduce the complication rate of ischemia be-
fore surgical or endovascular trapping/occlusion of the ICA is
performed. Many BTO protocols have been designed to increase
the sensitivity of the clinical occlusion test and to reduce the sig-
nificant risk of delayed ischemic events. Most of the methods
propose continuing balloon inflation for 15 to 120 minutes un-
der local anesthesia'. If the occlusion time is prolonged, it may

increase the risk of the thromboembolic complications, even
when full anticoagulation with heparin is performed".

Abud et al.” proposed the temporary occlusion test that is
based on the symmetry of the venous drainage delay in BTO of
the ICA. Their findings suggest that patients with a delay in the
venous drainage less than 2 seconds in the BTO can safely un-
dergo ICA occlusion, and this corresponds to a negative cere-
bral blood flow (CBF) test. A venous drainage delay of 2-4 sec-
onds probably corresponds to a borderline CBF evaluation, and
it is difficult to evaluate the incidence of complications. Finally,
more than 4 seconds of venous drainage delay probably corre-
sponds to a poor CBEF test. These patients are at high risk for the
development of complications after permanent ICA occlusion.
BTO of the ICA based on the analysis of venous symmetry is a
safe, reliable, and simple procedure to induce permanent occlu-
sion of the ICA. This procedure can reduce the prolonged time
of balloon inflation and, as a result, lower thromboembolic risk.
In our case, it was necessary to perform BTO for trapping of the
ICA. However, it was difficult to perform BTO for a long time
because of the patient’s poor mental status and rebleeding risk
before general anesthesia. Also, it is necessary to perform a sys-
temic heparinization for prolonged BTO. However, it is unad-
visable to do that in patients with SAH because of rebleeding
risk. Access for balloon inflation can be difficult to patients with
critical states. Repeat balloon inflation and deflation in unstable
state can be occurred to intimal injury without anesthesia. We
performed an occlusion test of the ICA using manual compres-
sion instead of balloon inflation because we needed to decided
if endovascular trapping was possible before applying general
anesthesia in angiosuite. Generally, manual compression test is
not a standard method instead of BTO. However, we think that
this could be an alternative to BTO in some situations. Hetzel et
al. reported that the manual carotid compression test with
transcranial Doppler sonography to exclude patients at high
risk, is a useful tool for testing tolerance prior to invasive test-
ing. In our case, the compression test revealed a venous phase
delay of 1.5 seconds. We think that a manual compression test
may have some disadvantages. A manual compression in elder-
ly patients with atherosclerotic change can induce an embolic
risk. Moreover, CCA trauma can occur. It can be difficult to
identify ICA flow that is completely occluded.

The cardinal arteries, such as the ophthalmic artery, PCoA,
and anterior choroidal artery (AChA), require consideration
during ICA trapping'?. The PCoA should often be occluded to-
gether with the lesions. However, if a fetal type or large PCoA is
included in the lesion segment, other therapeutic strategies
should first be considered. Clinically, the AChA is the most im-
portant branch to be saved. The origin of the AChA is often too
close to the lesion to be occluded. If the AChA originates from
the lesion segment, alternative treatments, such as clip place-
ment or wrapping, should be considered'?. In addition, endo-
vascular occlusion at the focal ICA segment is technically difh-
cult. Unlike aneurysm clips, the precise and stable placement of

298



Stent-Assisted Coil Trapping of a Fusiform Dissecting Aneurysm | WB Seung, et al.

endovascular devices, such as coils and balloons, is difficult.

In our case, there was involvement of the whole communicat-
ing segment of the ICA and no defined neck to exclude from
the parent artery. Moreover, critical perforating vessels, such as
the AChA and PCoA, frequently originate directly from the an-
eurysm. The location of the aneurysm often presents a chal-
lenge to the surgical approach. We performed a stent-in-stent
technique to change the intra-aneurysmal flow dynamics and
to promote healing and thrombus formation within the aneu-
rysmal sac. But, it was not enough to obtain immediate occlu-
sion of the pseudoaneurysmal sac. Therefore, ICA trapping was
completed via coil packing. As the coil packing progressed, the
flow of the AChA slowed. Finally, the AChA was not visible on
conventional angiography during the final coil trial (Fig. 3A).
Fortunately, repeat angiography revealed a recanalized AChA,
and we discovered complete occlusion of the ICA (Fig. 3B). Al-
though it was uncertain how the AChA became recanalized, we
speculate that a fine flow entered the AChA during the remod-
eling between the coil and the strut of the open-cell type stent.
We administrated aspirin 100 mg and clopidogrel 75 mg after
the operation. DWI showed multiple embolic infarctions on
the right side (Fig. 3C). The patient showed no neurological
deficits immediately after the operation but developed grade IV
left sided weakness three days later. Possibility of vasospasm
was considered due to SAH because of there was infarction at
right deep borderzone and symptoms were developed at 3 days
after procedure. Magnetic resonance angiography, however, re-
vealed no definite vasospasm of major vessels except an artifact
by coil mass and transcranial Doppler was normal range. We
believed the cause was the thromboembolism by coil trapping
and delayed circulation by cross-filling through ACoA. There-
fore, we maintained heparinization for one week, and the pa-
tient was discharged without neurological deficits after five
weeks. Of course, episodes of early or late aneurysm rebleeding
can occur in patients treated with coil embolization who has re-
sidual filling of the neck or body of the aneurysm in acute stage.
However, Bernardini et al.” reported that anticoagulation with
intravenous heparin was given to patients after embolization
with complete or incomplete obliteration of the aneurysm lu-
men for a mean duration of 6 days. They demonstrated that
heparinization does not appear to increase the risk of early re-
bleeding after coil embolization in patients suffered from SAH.
After 40 days, the previous finding of multiple embolic infarc-
tions was not observed on MRI. Complete occlusion of the ICA
and ipsilateral blood flow with no delay through the ACoA
were seen on conventional angiography. Also, the AChA was
saved (Fig. 3D).

CONCLUSION

Treatment for a ruptured fusiform dissecting aneurysm of the
ICA remains controversial. Stent-assisted coil occlusion can
prevent rerupture during the acute stage. For permanent ICA

occlusion, BTO of the ICA based on an analysis of the symme-
try of the venous phase is a safe, reliable, and simple procedure
can reduce the prolonged balloon inflation with possible lower
thromboembolic risk. But, as our case shows, manual compres-
sion test is likely to an alternative method to BTO in some lim-
ited cases.
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