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Partially thrombosed intracranial aneurysm was difficult to treat because of higher
recurrence rate compared to non-thrombosed saccular aneurysm. The author re-
ports a case of partially thrombosed intracranial aneurysm causing transient isch-
emic symptom. A 40-year-old man presented with transient right hemiparesis. Brain
magnetic resonance imaging (MRI) depicted low-signal intensity target-like mass
lesion on left sylvian fissure, and magnetic resonance angiography (MRA) showed
aneurysm on left middle cerebral artery bifurcation (MCBF), suggested thrombosed
aneurysm. On operative finding, aneurysm wall had thick and atherosclerotic change,
and it was fusiform aneurysm not saccular type. We initially planned direct clip for
the aneurysm, but it was failed due to collapse of parent artery after clipping on aneu-
rysm neck. To prevent ischemia, extracranial-intracranial bypass was performed and
then thrombectomy with clip reconstruction. To remodeling the fusiform aneurysm,
stent-assisted coiling was performed for remnant portion of aneurysm. With staged
hybrid technique, giant thrombosed fusiform aneurysm was completely obliterated
and the patient did not suffer any neurologic symptoms no longer.
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INTRODUCTION

Partially thrombosed intracranial aneurysms (PTIA) are characterized by intra-
luminal thrombosis with a solid mass.” These aneurysms are usually large to giant
and cause neurologic deficit related with mass effect.” It is difficult to treat compared
to classic saccular aneurysm so that two thirds of thrombosed aneurysm require
additional surgical procedures such as thrombectomy with clip reconstruction or
bypass-occlusion.”” Thrombectomy with clip reconstruction is defined as trapping
aneurysm with temporary clip, thrombectomy, and reconstruction of aneurysm neck
with permanent clip. Thrombectomy has ischemia risk due to temporary clipping,
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and back bleeding can occur if there is insufficient tem-
porary clipping, and once the aneurysm wall is opened,
the decision cannot be reversed.”” Direct clipping could
occur the post-operative neurological deficit from oc-
clusion of perforating arteries or decreasing the flow
of parent artery.'”” Temporary clipping of parent artery
for thrombectomy takes more time, which can increase
ischemia risk.'” Insurance bypass could be an additional
option for safety removal of thrombosed giant aneu-
rysm. We introduce a case managed with staged hybrid
treatment for symptomatic giant fusiform aneurysm
which performed the thrombectomy with clip recon-
struction after insurance bypass and then stent-assisted

coiling later.

CASE REPORT

A 40-year-old-man presented with transient right hemi-
paresis and motor aphasia for 5 minutes. Neurological ex-
amination showed no obvious neurological deficit. Mag-
netic resonance imaging (MRI) and magnetic resonance
angiography (MRA) of brain were performed for evalu-
ation of intracranial lesion. MRA showed aneurysm on
left middle cerebral artery bifurcation (MCBF) (Fig. 1A).
A T2-weighted axial image showed an 18x13 mm sized
low signal intensity target-like mass lesion (Fig. 1B).

Gadolinium-enhanced brain vessel wall MRI showed

enhancement of inner and outer wall layer of aneurysm,
suggesting thrombosed aneurysm (Fig. 1C). Diagnostic
cerebral angiography showed canalized portion sized
6.8x7.5 mm (Fig. 2).

The author considered a direct clipping for giant
thrombosed aneurysm. Under general anesthesia with
intravenous continuous injection of Propofol and

Remifentail, motor evoked potential (MEP) and sensory

evoked potential (SEP) was monitored during operation.

Fig. 2. Digital subtraction angiography was performed and a
9.7x14.5 mm sized fusiform aneurysm was found on left middle
cerebral artery bifurcation.

Fig. 1. (A) Initial magnetic resonance angiography (MRA) showed fusiform aneurysm of left middle cerebral artery bifurcation (MCBF).
(B) T2-weighted axial image showed a 22x13 mm sized low signal intensity target-like lesion on left MCBF. (C) Gadolinium-enhanced brain
vessel wall magnetic resonance imaging (MRI) showed enhancement of inner and outer layer of aneurysm.
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For insurance bypass, frontal and parietal branch of left
superficial temporal artery (STA) were dissected. Left
frontotemporal craniotomy, opening dura mater, and
lateral to medial sylvian dissection were performed. An-
eurysm, M1 segment of middle cerebral artery (MCA),
frontal and temporal branch of M2 segment of MCA
were exposed. The aneurysm wall was thick with ath-
erosclerosis, and aneurysm size was about 23 mm, larger
than that measured in MRI. In addition, the aneurysm
was not saccular type, but rather giant fusiform aneu-
rysm with neck involving right M1 and frontal branch of
right M2 (Fig. 3A).

Direct clip was performed first, but parent artery was
collapsed together. The author thought that direct clip
for this thrombosed aneurysm was impossible, and the
time of temporary clipping for thrombectomy was also
expected to be long. Thus, insurance bypass between

parietal branch of STA and temporal branch of proximal

M2 was performed to prevent ischemia of infarction
during thrombectomy (Fig. 3B). After temporary clip-
ping on M1 and both M2, aneurysm wall was opened
and thrombectomy was performed (Fig. 3C). After
thrombectomy, the aneurysm wall was redundant to
apply permanent clip. However, MEP on right upper
and lower extremities was drop down when permanent
clipping of aneurysm was performed too close to the
parent artery. Since the aneurysm was atherosclerotic
fusiform aneurysm with thick wall, we planned clipping
the aneurysm neck not tightly, and then endovascular
remodeling later. So, permanent clip was repositioned
to little further from the aneurysm neck (Fig. 3D), and
MEP was recovered to baseline (Fig. 3E). Intraoperative

cerebral angiography showed aneurysm sac was not

filled with contrast except for aneurysm neck, and cere-
bral blood flow of left MCA territory was intact. There

was no neurologic deficit after operation.

Fig. 3. After left frontotemporal craniotomy and sylvian dissection, left M1 segment of MCA, frontal and temporal branch of M2 segment,
and giant aneurysm of left MCBF were exposed. (A) Schematic imaging of fusiform aneurysm of left MCBF. Direct clip was initially per-
formed, but left M1 was also collapsed. (B) To prevent ischemia caused by long time of temporary clipping, anastomosis of parietal branch
of STA and temporal branch of M2 was performed. (C) After temporary clipping of parent artery, thrombectomy was performed. Clip recon-
struction with multiple permanent clip was performed, but proximal clip on aneurysm neck block the blood flow of parent artery. (D) Repo-
sition of clip proximal to aneurysm neck was performed. (E) MEP of right extremities was recovered to baseline after clip reposition. MCA,
middle cerebral artery; MCBF, middle cerebral artery bifurcation; STA, superficial temporal artery; MEP,. motor evoked potential.

Volume 23 - Number 4 | December 2021 361



Hybrid therapy for thrombosed aneurysm

&

e~

N

s 267
W 6555

Fig. 4. Three months after aneurysm neck clip, follow up digital subtraction angiography was performed. (A) Aneu-
rysm was slightly regrown, so stent-assisted coiling was performed. (B) Aneurysm was completely obliterated ex-
cept for the neck of the aneurysm branching frontal branch of M2 segment of left middle cerebral artery.

Three months after operation, he presented 2 times
of transient right hemiparesis. Follow-up angiography
showed re-growth of the aneurysm (Fig. 4A), so we
performed stent-assisted coiling. Aneurysm sac was
selected with Two Excelsior SL-10 microcatheter (Tar-
get Therapeutic, Boston Scientific, Fremont, CA, USA) was
introduced to aneurysm sac. Deployment of 4.0x24 mm
sized Atlas (Stryker, Fremont, CA, USA) stent was
performed from temporal branch of M2 to distal M1
segment to cover aneurysm neck. Then, continuous coil
packing with Hypersoft 3D and Hypersoft Helix (Mi-
croVention, Aliso Viejo, CA, USA) was performed until
the aneurysm sac was completely obliterated (Fig. 4B).
The patient was neurologically intact and no longer
present ischemic symptom after stent-assisted coiling.
The aneurysm was completely obliterated on follow-up
angiography on 6-months after coiling, and the patient
no longer had suffered TIA symptoms with modified
Rankin scale 0.

DISCUSSION

Treatment of PTIA is challenging compared to classic

saccular aneurysm.”"” Endovascular treatment of PTIA

has related high recurrence and retreatment rate.”” In
accordance a study, recurrence rate of coiled PTIA was
75% and the retreatment rate was 63%,” whereas recur-
rence rate of coiled classic saccular aneurysm was 21%,
and retreatment rate was 10%." It was likely caused by
migration of coil mass into intraluminal thrombus,” and
high regrowth rate of thrombosed aneurysm. Occlusion
of parent artery is more effective to reduce recurrence
rate and mass effect of thrombosed aneurysm, but it is
not always possible in case that parent artery supplies
eloquent area. Surgical treatment was also challenging
when PTIA was located in posterior circulation, has a
wide neck to inappropriate clipping, calcification, or an-
eurysm dome imbedded in deep parenchyma.”
Pathogenesis of thrombosed aneurysm was not clearly
demonstrated, but some authors had suggested the fol-
lowing hypothesis.”®'”"""V'¥ First, proliferation of vasa
vasorum of aneurysm wall contribute the formation of

10)11

giant aneurysm and intramural hematoma.'”"” Repeated
subadventitial hemorrhage from vasa vasorum causes
intramural hematoma.'”"" Also, Tihara et al. noticed
developed vasa vasorum in neck of giant PTIA and par-
ent artery, and persistent bleeding from vasa vasorum
during temporary clipping of parent artery.” In this

hypothesis, blocking the flow of vasa vasorum by clip-
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ping aneurysm wall is necessary to prevent the growth
of thrombosed aneurysm. However, this hypothesis does
not explain why the size of the aneurysm decreases when
the parent artery occlusion with endovascular treatment,
even though it does not strictly block the vasa vasorum.
The other hypothesis was dissection of the aneurysm wall
caused by parent artery blood flow.” Histopathology of
thrombosed aneurysm performed by Yasui et al. showed
fresh hemorrhage between old thrombus and aneu-
rysm wall with cleft, suggesting dissection of aneurysm
wall."”"® However, it was also insufficient to explain
when thrombosed intramural hematoma occurs with
lumen of parent artery.” Eventually, complex mecha-
nisms of parent artery, vasa vasorum and several other
factors makes thrombosed aneurysm growing, and
treatment of PTIA difficult.

Lawton et al. classified thrombosed aneurysm to make
the most appropriate management strategies.'” Throm-
bosed aneurysm was classified into six types on the basis of
aneurysm, thrombus, and lumen morphology; type 1, sac-
cular aneurysm with concentric thrombus; type 2, saccu-
lar aneurysm with eccentric thrombus; type 3, saccular
aneurysm with lobulated thrombus; type 4, completely
thrombosed aneurysm; type 5, fusiform or dolichoectatic
aneurysm with canalized thrombus, and type 6, iatrogen-
ically developed thrombosed aneurysm caused by for-
eign material, referred as coiled aneurysm."” Treatment
of fusiform thrombosed aneurysm was difficult due to
large neck size and de-endothelialization of the lumen
of parent artery."” They also suggested that conventional
clipping of aneurysm neck was the best treatment op-
tion, but if it was not possible, bypass with parent artery
occlusion were superior to thrombectomy with clip
reconstruction.'” This type of thrombosed aneurysm is
inappropriate to direct clip because it has noncompliant
solid neck, and it usually need another treatment strat-
egies such as thrombectomy with clip reconstruction or
bypass-occlusion.'”"* In our case, aneurysm was includ-
ed in type 5. For this giant fusiform aneurysm, the au-
thor removed thrombus, remodeling the aneurysm with
clips, and performed delayed endovascular treatment, so

the patient was stable without any symptoms and aneu-

rysm was no more recurred.

We had considered several strategies to treat the throm-
bosed aneurysm for this patient. First, intraluminal
coil embolization was considered, but it had high re-
currence and retreatment rate, and it could not reduce
mass effect.” Second, flow-diversion had high throm-
boembolic risk, distal ipsilateral hemorrhage or delayed
rupture risk due to incomplete neointimal growth of
aneurysm wall."”'® Third, conventional aneurysm neck
clipping was not amenable because it caused collapse of
parent artery supplying dominant hemisphere. Finally,
parent artery occlusion with high-flow bypass was also
inappropriate as lateral lenticulostriate artery was orig-
inated in the distal M1, which was very close to aneu-
rysm neck. So, we planned STA-MCA insurance bypass
and thrombectomy with clip reconstruction. To reduce
the ischemic risk of temporary clipping, STA-MCA by-
pass was performed first. When clipping tightly to the
aneurysm neck, MEP decreased, so we adjust clip distal
to aneurysm neck. Three months after clip and bypass
surgery, stent-assisted coiling for regrowing aneurysm
was performed safely due to decreased size and no in-
traluminal thrombus. Although long-term follow-up is
needed, thrombosed aneurysm could be safely and com-
pletely treated with hybrid therapy.

CONCLUSIONS

The combination of a variable surgical approaches
with endovascular treatment made thrombosed aneu-
rysm treated safely and effectively, and it led to good
clinical outcome of the patient. For treatment of com-
plex aneurysm, especially PTIA, it is important to make
appropriate treatment strategies with good understand-
ing of the advantages and possible complications of each

surgical and endovascular approach.
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