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Despite the remarkable developments in neurosurgical and neuro-interventional procedures, the optimal treatment for large or giant partially throm-
bosed aneurysms with a mass effect remains controversial. The authors report a case of a partially thrombosed aneurysm with a mass effect,
which was successfully treated by stent-assisted coil embolization. A 41-year-old man presented with headache. Brain computed tomography de-
picted an 18x18 mm sized thrombosed aneurysm in the interpeducular cistern. More than 80% of the aneurysm volume was filled with thrombus
and the canalized portion beyond its neck measured 6.8x5.6 mm by diagnostic cerebral angiography. Stent-assisted endovascular coiling was per-
formed on the canalized sac and the aneurysm was completely obliterated. Furthermore, most of the thrombosed aneurysm disappeared in the in-
terpeduncular cistern was clearly visualized follow-up brain magnetic resonance imaging conducted at 21 months. The authors report a case of se-

lective coiling of a large, partially thrombosed basilar tip aneurysm.
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INTRODUCTION

Partially thrombosed aneurysms are a diverse collection of
complex aneurysms characterized by organized intraluminal
thrombus and a solid mass”. These aneurysms are range from
large to giant and frequently present with cranial neuropathy re-
lated to a mass effect. Large posterior communicating artery
(PComA), basilar tip, and superior cerebellar artery aneurysms
may cause oculomotor nerve palsy'*?”. Neurosurgical approach-
es often require techniques other than conventional clipping,
such as, thrombectomy with clip reconstruction, and are fre-
quently associated with complications. Bypass surgery may pro-
duce good outcomes, but is not possible in every case, especially
in those affecting the posterior circulation. However, although
surgery for these aneurysms is difficult, endovascular treatment,
consisting of proximal vessel occlusion or selective coil emboliza-
tion with or without stent, generally is straightforward. On the
other hand, the possibility of coil migration into thrombus and
the subsequent reopening of the aneurysm lumen and lack of
control of the mass effect are well-known problems of selective
coil embolization. The authors report a rare case of a partially

thrombosed aneurysm with a mass effect that was successfully
treated by stent-assisted selective coil embolization.

CASE REPORT

A 41-year-old man presented with headache. Brain computed
tomography revealed an 18x18 mm sized mass in interpeducu-
lar cistern (Fig. 1), and diagnostic cerebral angiography showed
a canalized portion sized 6.8x5.6 mm (Fig. 2).

After reviewing the surgical and endovascular options, the au-
thors chose endovascular treatment. Dual antiplatelet therapy
(100 mg aspirin and 75 mg clopidogrel) was pretreated for 5
days. The endovascular procedure was performed under intra-
venous sedation using Propofol and Remifentanil. At the begin-
ning of the procedure, a 5000 IU bolus intravenous injection of
heparin was administered followed by 1000 IU per hour to
achieve an activated clotting time (ACT) of 250 to 300 seconds
during the procedure. The right femoral artery was accessed us-
ing a 6F sheath. A 3.5%20 mm Neuroform3 stent (Boston Sci-
entific/Target Therapeutic, Fremont, CA, USA) was deployed
from the right posterior cerebral artery (PCA, P1) to the basilar
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artery. The left PCA was supplied from the left internal carotid
artery via the PcomA, and was not visualized in vertebral angi-
ography (Fig. 2). An Excelsior SL10 microcatheter (Boston Sci-
entific/Target Therapeutic, Fremont, CA, USA) was then intro-
duced into the canalized sac of the aneurysm through the
interstices of implanted stent struts and ten bare platinum coils
(6 : Microplex 10, MicroVention, Aliso Viejo, CA and 4 : GDC
10, Boston Scientific/Target) deployed into the aneurysm. Pul-
satile movement of the coil mass in the aneurysm was noticed
by fluoroscopy until the 4th coil was placed. The third and 4th
coils were pushed intentionally into the thrombosed portion to
eliminate the possibilities that it was organized or fragile, and
the coils were then embedded into this region. The aneurysm
pulsation was ceased after complete coiling (Fig. 3). The IV hep-
arinization targeting ACT of 250 to 300 seconds was continued
for one day and was followed by dual antiplatelet therapy for 6
weeks. The patient’s perioperative neurological state was un-
changed and his subsequent clinical course was uneventful.

On postoperative day 1, brain magnetic resonance imaging
(MRI) showed that the 18x18 mm sized mass, which com-
pressed the adjacent structure in the interpeduncular cistern.

Fig. 1. The brain computed tomography revealed an 18x18 mm sized
mass compressing the midbrain.

(A)

(B)

Fig. 2. The cerebral angiography shows that the patent portion of the
aneurysm has an inverted triangular shape and measured 6.8x5.6 mm.
A : Anteropostrior view. B : Lateral view.
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The coiled sac was less than 20% of the total volume of the an-
eurysm. Follow-up brain MRI on postoperative month 21 re-
vealed an obviously shrunken thrombosed aneurysm and the
whole interpeduncular cistern (Fig. 4), and the compaction of
coiled mass from thrombosed portion to forward and down-
ward direction was shown in cerebral angiography (Fig. 5).

DISCUSSION

Large and giant partially thrombosed aneurysms are some-
times difficult to treat by microsurgical or endovascular means.
Surgical treatment is often problematic when an aneurysm is lo-
cated in the posterior circulation or has a wide neck, calcification,
or intra-aneurismal thrombosis. In addition, partially throm-
bosed aneurysms may not be amenable to clipping, because the
aneurysmal domes tend to become imbedded in deep paren-
chyme>'?.

Some authors have suggested that the vasa vasorum of the
aneurysmal wall plays a pivotal role in the growth of aneurysms
with intraaneurysmal thrombus due to proliferation, inflam-
mation, and rupture, and have advised that the target of treat-

@_#q— ““‘:\:‘:‘ "'r" .‘.’_] ""ﬁ./
Fig. 3. Cerebral angiographs during and after the procedure. A : During
procedure. A 3.5x20 mm stent is being deployed from the right PCA to
the basilar artery, because the left PCA, which is supplied from the left
internal carotid artery via PCom, is not visualized by vertebral angiogra-
phy. B : After procedure. The aneurysm is found to have been completely
obliterated by immediate post-operative angiography and the right PCA
is patent. The coils pushed into the thrombosed portion are also visual-
ized. PCA : posterior cerebral artery, PCom : posterior communicating.

Fig. 4. Postoperative brain MRI. A : On postoperative day 1, brain MRI
shows a 18x18 mm sized mass compressing the adjacent structures in
the interpeduncular cistern. B : At 21 months postoperatively, most of
the thrombosed aneurysm has disappeared and the interpeduncular cis-
tern is clearly observed. MRI : magnetic resonance imaging.
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ment for these aneurysms should be the outer aneurysmal wall

not on the luminal side™'?

. The two potential sources of vasa
vasorum are adventitial and luminal blood flow”, and both are
involved in aneurysmal growth'”'.. However, the relative contri-
butions made by these two potential sources remain unknown.
In addition, intracranial arteries have few vasa vasorum, except
for proximal segments of the intracranial internal carotid and
the VA as it pierces the dura®. Although endovascular treat-
ment theoretically does not obstruct the adventitial source of
the aneurysmal wall containing thrombus, recent studies have
suggested that luminal sources may play a dominant role in an-
eurysmal growth in most cases**”?).

Ferns et al.” proposed that the growths of partially throm-
bosed aneurysms are increased by dissection of the aneurysm
wall, and suggested that after parent artery occlusion (PAO), an-
eurysmal growth does not occur because dissections originating
in the lumen of an aneurysm cannot occur and after selective
coiling of the aneurismal lumen, although dissections can still
occur in the remaining neck due to the presence of continuous
hemodynamic forces. PAO with or without bypass surgery is the
preferred method for treating these lesions, and is associated
with a relatively low procedural complication rate”'. However,
PAO is not always possible, especially in the posterior circula-
tion and in the absence of sophisticated bypass surgery. Kim and
Choi'? reported midterm outcomes for 18 partially thrombosed
intracranial aneurysms treated by selective coil embolization
and compared their recanalization rates with those of non-
thrombosed aneurysms. They reported that the recanalization
rate of partially thrombosed aneurysms was 77.8%, which was
about fivefold higher than that of non-thrombosed aneurysms.
In another study”, after coiling partially thrombosed aneu-
rysms, 75% showed recanalization at follow-up, and 63% of an-
eurysms were retreated. In contrast, aneurysm growth does not
occur after PAO. Furthermore, in a series of ten patients with
largely thrombosed aneurysms, it was found that the endovas-
cular treatment of aneurysms is safe with a 30% rate of mid-
term recanalization”. The migration of coils into a thrombus by
arterial pulsation is referred to as the ‘water-hammer effect, and
collateralization of the vasa vasorum is a possible cause of failed

treatment”. In a report on 17 unruptured large and giant aneu-
rysms that presented with cranial neuropathy, symptom im-
provements were found to be as good after selective coiling as
after PAO™. Ferns et al.” recommended that to prevent persis-
tent growth of partially thrombosed aneurysms, the neck of
these aneurysms should be completely occluded by stents, and
although it requires confirmation, two studies concluded that
the placement of stents can completely heal the aneurysm neck
and prevent further growth'"!%.

Fiorella et al.¥ reported that a giant partially thrombosed mid-
basilar trunk aneurysm was successfully treated using the pipeline
embolization device (PED) only without coiling; conventional an-
giography performed on postoperative day 7 showed anatomic re-
construction of the basilar artery and complete occlusion of the
circumferential aneurysm. However, more long-term outcome
data and further analysis of PED treatment is required.

During the procedure, we found a marked decrease in aneu-
rysmal pulsation as the patent sac was obliterated by coils, which
suggests that the pulsation control in the sac by any means can
protect against continuous growth with progressing symptoms
from mass effect. In the presented case, most of the thrombosed
aneurysm disappeared and the previously obscured interpedun-
cular cistern was observed clearly by MRI after 21 months post-
operatively. The compaction of coiled mass usually progressed
from aneurysmal neck to dome in current cases of selective coil-
ing for thrombosed aneurysm. In the present case, the compac-
tion of coiled mass from thrombosed portion toward the neck
by shrinkage of aneurysm was shown on cerebral angiography
at this time (Fig. 5). The mechanism of this shrinkage has not yet
been established. The authors suggest that the mechanism might
be caused from phagocytosis by infiltrated macrophage'®.

CONCLUSION

An excellent clinical and radiological outcome was achieved af-
ter selective coiling with stent deployment in a partially throm-
bosed basilar tip aneurysm. If proximal vessel occlusion is not
possible, selective coiling or flow diversion with a newly devel-
oped microcell stent are often the only alternative treatments that

Fig. 5. Postoperative angiography. A (anteroposterior view) and B (lateral view) : After procedure, the shape of coiled mass is shown in cerebral angi-
ography. C (anteropostrior view) and D (lateral view) : On post operative month 21, cerebral angiography shows the compaction of coiled mass from

thrombosed portion toward the neck by shrinkage of aneurysm.



offer the possibility of a favorable clinical outcome. However, the
effectiveness of endovascular procedure according to the differ-
ent pathogeneses and complications should be kept in mind.
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