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Case Report

Retrograde Stent-assisted Coil Embolization of Wide-neck
or Branch-incorporated Posterior Communicating Artery

Aneurysm
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Endovascular coil embolization using a balloon- or stent-assisted technique
for the treatment of wide-necked posterior communicating artery (PcomA)
aneurysms is well established. However, complete aneurysm occlusion with
preservation of the PcomA can be difficult in case of wide-neck aneurysms
with a PcomA incorporation. We present two cases of stent-assisted coil
embolization using a retrograde approach through the posterior circulation
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for wide-neck or branch-incorporated PcomA aneurysms. Retrograde stenting Korea

was successful without periprocedural complications. These aneurysms were
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completely occluded. The patency of the PcomA was maintained in all cases. Fax : 82:31-560-2327
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INTRODUCTION

Endovascular coil embolization of posterior commu-
nicating artery (PcomA) aneurysm is relatively easier
than other anterior circulation intracranial artery
aneurysms in an aspect of simple microcatheter access.
However, coiling of wide-neck or branch-incorporated
PcomA aneurysm is challenging to prevent coil pro-
trusion and preserve blood flow of parent or PcomA
vessel. Moreover, in case of acute-angled PcomA from
internal carotid artery (ICA), it requires a novel tech-
nical method for stent-assisted coil embolization. We
present two cases of wide-neck or branch-incorporated
PcomA aneurysms, which were treated by retrograde

stent-assisted coil embolization through ipsilateral
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posterior cerebral artery (PCA).

CASE REPORT

Case 1

A 33-year-old man was admitted to our hospital fol-
lowing severe headache that lasted 8 hours. His men-
tal status was alert, and the neurologic examination
was unremarkable. Brain computed tomography (CT)
demonstrated a Fisher grade 2 and Hunt-Hess grade
2 subarachnoid hemorrhage. A cerebral angiography
was obtained immediately and showed bilobed 1.6 x
3.5 mm sized wide-neck aneurysm at left PcomA (Fig.
1A). Stent-assisted coil embolization for ruptured aneur-

ysm at acute period is not recommended because of
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Fig. 1. (A] A cerebral angiography revealed a wide-neck aneurysm at left posterior communicating artery. (circle] (B) Microcatheter
for stenting was positioned to left M1 via PcomA. (C) Final angiography showed a complete occlusion of aneurysmal sac with four
detachable coils and retrograde stenting. (Asterisk : ICA, Yellow arrow : Posterior communicating artery, White arrow : P1 of posteri-
or cerebral artery, Two arrowheads : Both ends of stent) (D) A follow-up angiography at 18 months showed no evidence of recurrent
of aneurysmal sac. Straight of stenting was observed. (two arrowheads are the both ends of stent). ICA = internal carotid artery.

thromboembolic or hemorrhagic complications due to
antiplatelet agents. Nevertheless, this patient was treated
by stent-assisted coil embolization by request of pa-
tient fearing surgical invasiveness. The procedure was
performed under-general anesthesia. Loading dose of
clopidogrel (300 mg) was took via Levin tube and a
bolus of 1,000 IU of heparin was administered after

femoral arterial puncture and was added by each

hour. Procedural steps were as followings : (1) Two
guiding systems with 6 French Envoy MPD guiding
catheters (Codman & Shurtleff Inc, Raynham, MA,
USA) were placed at the level of the V2 segment of
left vertebral artery (VA) and ascending cervical
segment of left ICA by bilateral femoral puncture; (2)
Placement of a stent delivery microcatheter (Prowler

Select Plus, Codman Neurovascular, Miami Lakes, FL,
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USA) into left M1 of middle cerebral artery (MCA)
via ipsilateral P1 by retrograde approach (Fig. 1B); (3)
Access of another microcatheter (Prowler Select Plus,
Codman Neurovascular, Miami Lakes, FL, USA) for
coil delivery to aneurysmal sac via ipsilateral ICA;
(4) Deployment of self-expandable stent (Enterprise,
4.5 x 28 mm, Codman Neurovascular, Miami Lakes, FL,

4.5mm x 28mm

USA) from M1 to P1; (5) Coil packing was performed
with four detachable coils with stent-jail technique.
There was no contrast filling in aneurysmal sac or
decrease of blood flow from parent artery after coiling
(Fig. 1C). On follow-up at 18 months, aneurysmal
sac was occluded totally in the cerebral angiography
(Fig. 1D).

Fig. 2. (A) Cerebral angiography demonstrated a branch-incorporated aneurysm at left posterior communicating artery. (B) The stent
delivery microcatheter was placed acrossing the aneurysmal neck via P1-PcomA. (arrows) (C) Retrograde stenting was performed from
terminal ICA to PcomA. (two arrows are the both ends of stent) (D) Final angiography showed a complete occlusion of the aneur-
ysm maintaining the patency of PcomA flow. PcomA = posterior communicating artery; ICA = internal carotid artery.
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Case 2

A 5l-year-old female presented mild dizziness for
several months. She has no underlying disease. A cer-
ebral angiography showed wide-neck unruptured aneur-
ysm at left PcomA. The aneurysm was posteriorly di-
rected and its size was 2.6 X 2.3 mm. The PcomA was
incorporated at the aneurysmal neck broadly (Fig.
2A). The patient had been received 75mg of clopidog-
rel and 100mg aspirin for 7 days before the endovas-
cular procedure. The endovascular procedure was
performed under-general anesthesia. Procedural steps
were similar as above : (1) Placement of two guiding
systems (a 6 French 90 cm Envoy MPD guiding cathe-
ter at left ICA and a 5 French 100 cm Envoy MPD at
left VA [Codman & Shurtleff Inc.,, Raynham, MA, USA]);
(2) Access of microcatheter (Prowler Select Plus, Codman
Neurovascular, Miami Lakes, FL, USA) into aneur-
ysmal sac; (3) Placement of microcatheter (Prowler
Select Plus, Codman Neurovascular, Miami Lakes, FL,
USA) via left P1 and PcomA (Fig. 2B); (4) Before the
deployment of stent, one coil loop was inserted into
the aneurysmal sac; (5) Self-expandable stent (Enterprise,
45 x 28 mm, Codman Neurovascular, Miami Lakes,
FL, USA) was deployed anchoring coil mass (Fig. 2C);
(6) Aneurysmal sac was completely packed with five
detachable coils; (7) There was no contrast filling in
aneurysmal sac and the blood flow of PcomA was in-
tact (Fig. 2D).

DISCUSSION

PcomA aneurysms are common intracranial aneur-
ysms representing 50% of all ICA aneurysms and 25%
of all intracranial aneurysms.” Though PcomA aneur-
ysms have several anatomic variations in the extent of
involvement of the PcomA, most common type is the
PcomA partially-incorporation at the neck of aneurysm.
However, if incorporating aneurysm has a wide neck
or PcomA was acutely angled from ICA, the endovas-
cular treatment using balloon- or stent-assisted techni-

que through usual anterograde approach would be
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difficult. Sometimes, stent placement from the ICA to
acute-angled PcomA can cause kinking or narrowing
of the stent.”’ Thus, retrograde approach through domi-
nant VA can be considered as an alternative route to
aneurysmal sac.

Retrograde stenting has several advantages: (1) pro-
tection of coil protrusion (2) horizontal stent placement
prevents kinking or narrowing (ovalization) in case of
acute-angled PcomA not to make the risk of stent-in-
duced flow disturbance.”

To our knowledge, retrograde technique was in-
troduced by Gurian and his colleagues in 1995 for the
first time.” In their case report, retrograde approach
was used to occlude residual lumen of right distal VA
aneurysm, which was previously treated by endovas-
cular proximal balloon occlusion. In their first at-
tempt, microcatheter navigation through the left VA
and over the vertebrobasilar junction was not possible
because of the acute angle of VA-VA. Finally, retro-
grade approach via right ICA-PcomA-P1-BA and coil
embolization was successfully performed using a hy-
drophilic coating microcatheter (FasTracker-10; Target
Therapeutics). Moret et al.” reported 12 cases of retro-
grade approach using balloon remodeling technique
for endovascular treatment of cerebral aneurysms. In
their study, the locations of aneurysms were basilar
bifurcation in five cases, PcomA in two, ICA bifurca-
tion in two, superior cerebellar artery in two and pos-
terior inferior cerebellar artery in one. In two patients,
the retrograde catheterization was failed. Despite
small number of cases, this study suggested an effi-
cacy of retrograde approach.

For successful endovascular treatment by this tech-
nique, there were some considerable points. First, the
diameter of arteries should be considered. In general,
stent-assisted coil embolization in small vessels can
cause peri-procedural thrombus or dissection of vessel.
However, several previous series have reported that
Enterprise stent can be feasible in parent arteries be-
low a 2.0-mm diameter.’”'” In our cases, we were able

to pass the microcatheter with stent system through
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ipsilateral PCA easily. And none of the deployed
stent developed occlusion of the parent artery or oth-
er thromboembolic complication. Second, Enterprise
stent is a closed-cell type stent and its conformability
was lower comparing with other type of intracranial
stents. However, this stent system have been recorded
good results in several studies.®”™? In our case 1, a
follow up angiography at 18 months presented straight-
ening of stent due to its low conformability (Fig. 1D).
But, horizontal straightening of stent especially on
wide-necked aneurysm is not always pitiful in that it
makes full coverage of the aneurysm neck.

This retrograde approach is not applicable in all
PcomA aneurysm with a difficult configuration. Anatomic
conditions of the vessels should be sufficient for mi-
crocatheter to pass through. So, this approach is not
a first line treatment of a wide-neck or branch-in-
corporated PcomA aneurysm. But, if usual anterograde
approach is not possible to deploy stent or pack with
coil, this approach could be a good alternative method.
But, further studies with a large population are need-

ed to establish its efficacy and safety.

CONCLUSION

We managed two patients with wide-necked PcomA
aneurysms with stent-assisted coil embolization by
retrograde approach successfully. Though not appro-
priate as first line method, it could be a good alter-
native endovascular method for PcomA aneurysms

with difficult configurations.
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