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Case Report

Coil embolization with overlapping horizontal  
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INTRODUCTION

When the origin of the fetal posterior cerebral artery (PCA) is at the saccular neck of an internal 
carotid artery (ICA) – posterior communicating artery (PcomA) aneurysm (IC-PC aneurysms), 
treatment by surgical and endovascular means poses challenges.[20] Direct clipping may be 
preferable because it achieves the complete occlusion of the aneurysm and prevents ischemic 
complications and because endovascular treatment is technically more difficult and associated 
with higher treatment risks. However, the direct clipping of giant thrombosed IC-PC aneurysm 
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may not be possible; these aneurysms may require a 
combination of techniques such as surgical or endovascular 
trapping or flow alteration with proximal ligation with 
or without a bypass. These techniques are complicated 
and associated with iatrogenic ICA injury and perforator 
infarction.[9]

Although endovascular coil embolization of giant 
thrombosed aneurysms yielded unsatisfactory periprocedural 
and long-term results,[3,7] recent reports suggested that 
giant thrombosed intracranial aneurysms were safely and 
effectively treated by the endovascular reconstruction of 
the parent artery with flow diverters.[1,11] However, when 
a fetal PCA is present in patients with IC-PC aneurysms, 
the efficacy of flow diverter stents is reduced because flow 
persists in the patent fetal PCA.[6,14-16] Alternative and 
adjuvant endovascular techniques are needed for the safe and 
complete occlusion of giant thrombosed IC-PC aneurysms in 
which a fetal PCA arises from the sac.

We report the first successful treatment of a ruptured giant 
thrombosed IC-PC aneurysm associated with the fetal PCA. 
We used coil embolization and retrograde overlap horizontal 
stenting with a low-profile stent through the contralateral 
ICA. The aneurysm was completely occluded and follow-up 
MRI confirmed a reduction in the aneurysmal size.

CASE PRESENTATION

A 54-year-old man suffered sudden-onset headache. A brain 
CT scan performed at the time of hospital admission 
revealed subarachnoid hemorrhage in the basal cistern 
and a round high-density area on the inner side of the left 
temporal lobe. The World Federation of Neurosurgical 
Societies grade was 1; the Fisher scale was 3 [Figure 1a]. MRI 
and conventional angiography showed a giant thrombosed 
aneurysm (maximum diameter 25  mm) at the bifurcation 
of the left ICA and the PcomA [Figure 1b and c]. The fetal-
type PcomA arose from the neck of the saccular aneurysm; 
the angle of the PcomA and left ICA was approximately 60° 
[Figure 1c].

One day after the insult he underwent simple coil 
embolization of the aneurysmal sac [Figure  1d]. 
Conventional angiography performed 1  month later 
showed coil migration into the aneurysmal thrombus and 
recanalization [Figure  1e]. Balloon test occlusion indicated 
sufficient collateral flow from the contralateral ICA through 
the anterior communicating artery (AcomA). There was no 
flow from the left vertebral artery (VA) due to absence of the 
P1 segment of the left PCA [Figure  2a and b]. We thought 
that horizontal stent deployment from the PcomA to the 
terminal ICA was the best way for completely covering the 
aneurysmal orifice and for a second tight packing while 
maintaining flow in the PCA. As there was no left P1 

segment, we used the contralateral approach via the AcomA 
for the horizontal stent deployment.

A 6-Fr arterial sheath was inserted from the right femoral 
artery and a 6-Fr guide catheter (Fubuki, Asahi INTEC, 
Aichi, Japan) was placed in the petrous portion of the right 
ICA. Then, we advanced a 3.2-Fr intermediate catheter 
(TACTICS, Technocrat Corp., Aichi, JAPAN) over an 
Excelsior SL-10 microcatheter (Stryker, Kalamazoo, MI, 
USA) using a micro-guidewire (ASAHI CHIKAI, Asahi 
INTEC, Aichi, Japan) and positioned TACTICS in the A1 
portion of the right anterior cerebral artery. The Excelsior SL-
10 microcatheter was then routed into the left terminal ICA 

Figure  1: (a) Brain CT scan obtained at the time of admission 
revealed subarachnoid hemorrhage in the basal cistern (Fisher 
group 3) and a round high-density area on the inner side of the 
left temporal lobe. (b) MRI showed a giant thrombosed aneurysm 
(largest diameter 25 mm). (c) Conventional angiography revealed 
that the aneurysm was located at the bifurcation of the left ICA and 
PcomA. The PcomA was fetal-type and originated at the saccular 
aneurysm neck. (d) Simple coil embolization was performed on 
the day after the insult. (e) Conventional angiography 1 month 
after simple coil embolization revealed coil migration into the 
aneurysmal thrombus and recanalization. ACA: Anterior cerebral 
artery, ICA: Internal carotid artery, PCA: Posterior cerebral artery, 
PcomA: Posterior communicating artery.
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across the AcomA, and introduced into the left PCA through 
the left PcomA. Subsequently, we inserted a 6-Fr guide 
catheter (ENVOY, Cordis, FL, USA) into the petrous portion 
of the left ICA. Then, the Excelsior SL-10 microcatheter was 
inserted into the aneurysmal sac. A  3.5 × 18  mm LVIS Jr. 
stent (Microvention-Terumo, CA, USA) was retrogradely 
deployed from the left PCA to the left terminal ICA and 
under horizontal stent coverage, coils were inserted through 
the jailed microcatheter.

These procedures achieved almost complete aneurysmal 
occlusion; flow in the PCA was preserved [Figure  2c and 
d]. The patient was discharged home without neurological 
complications. Follow-up angiogram obtained 2 months after 
the second embolization procedure revealed coil migration 
into the aneurysmal thrombus and recanalization [Figure 2e].

At that point, we considered overlap stenting across the 
aneurysmal neck and additional coil embolization would 
result in flow diversion and a reduction in the intra-
aneurysmal flow and in shear stress on the aneurysmal wall. 
The microcatheter was introduced into the left PCA from the 
contralateral ICA across the AcomA using the same device 
as before. Insertion of the microcatheter (Headway Duo, 
Microvention-Terumo) into the aneurysmal sac using the 
trans-cell approach resulted in complete coil occlusion. After 
coil embolization, a 3.5 × 18 mm LVIS Jr. stent that overlapped 
the first stent was deployed in the same manner as the first 
stent [Figure 3a-c]. Although follow-up MRI performed one 
month after first stent-assisted coil embolization failed to 
show a remarkable change in the aneurysmal size [Figure 3d], 
follow-up MRI performed one and six months after the 2nd 
stent-assisted coil embolization revealed a gradual reduction 
in the size of the aneurysm from 19- to 14 mm [Figure 3e, f].

Figure  2: (a and b) Balloon test occlusion indicated sufficient 
collateral flow from the contralateral ICA through the AcomA but 
no flow from the left VA due to the absence of the P1 segment of 
the left PCA. (c) Angiography after stent-assisted coil embolization 
indicated nearly complete occlusion and PCA patency. (d) Vaso 
CT revealed horizontal stenting (3.5 × 18 mm LVIS Jr. stent) from 
the left PCA to the left terminal ICA. (e) Follow-up angiograph 
obtained 2 months after the second embolization revealed coil 
migration into the aneurysmal thrombus and recanalization. 
AcomA: Anterior communicating artery, VA: Vertebral artery, PCA: 
Posterior cerebral artery, ICA: Internal carotid artery.
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Figure  3: (a) Angiography after coil embolization with overlap 
stenting indicated complete occlusion and PCA patency. (b) Vaso CT 
revealed deployment of a 3.5 × 18 mm LVIS Jr. stent that overlapped 
the first stent. (c) The schema for overlap horizontal stenting 
using contralateral approach via anterior communicating artery. 
(d) Follow-up MRI performed 1 month after stent-assisted second 
coil embolization revealed no marked change in the aneurysmal 
size. (e) Follow-up MRI performed 1 month after the third coil 
embolization with overlap stenting revealed a gradual decrease in 
the aneurysm size (19 mm). (f) Follow-up MRI performed 6 months 
after the third embolization showed a further decrease in the size of 
the aneurysm (14 mm). ACA: Anterior cerebral artery, ICA: Internal 
carotid artery, PCA: Posterior cerebral artery.
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DISCUSSION

The long-term results of coil embolization of giant 
thrombosed aneurysms have been unsatisfactory; coils 
became buried in the thrombus of giant aneurysms due to 
blood flow pressure and the reported recanalization rate was 
30–78%.[3,7] Foreman et al.[5] found that the placement of 
flow diverter stents was a promising method to treat giant 
thrombosed aneurysm; their complete aneurysmal occlusion 
rate was 77.1% in the course of a median 25.1-month 
follow-up.

Flow diverter stents promote endothelialization on the 
surface of the device across the aneurysmal neck and they 
completely block blood flow into the aneurysm, especially 
side-wall aneurysms.[17] However, when flow diverter stents 
are placed in cases where the fetal PCA originates at the 
dome of an IC-PC aneurysm, blood flow to the fetal PCA 
prevents complete endothelial lining across the aneurysmal 
neck. Rinaldo et al.[14] reported that complete occlusion was 
less common in IC-PC aneurysms with than without a fetal 
PCA (43.7% vs. 81.8%).

To promote aneurysmal thrombosis for complete occlusion, 
only the aneurysmal sac needs to be excluded from the 
intracranial circulation. IC-PC aneurysms have been 
addressed by ICA stenting only, ICA-PcomA stenting, pure 
PcomA stenting, horizontal stenting, and Y stenting.[2,13] To 
obtain complete saccular neck coverage while retaining flow 
in the ICA and PcomA, either horizontal stenting from the 
PcomA to the terminal ICA or Y stenting is appropriate for 
the treatment of IC-PC aneurysms in which a fetal PCA 
originates from the aneurysmal dome.

Stent kinking and deformity are encountered less often after 
horizontal than Y stenting. For horizontal stenting, the stent-
delivery microcatheter must be inserted retrogradely from 
the contralateral to the ipsilateral ICA across the AcomA; its 
arrival is at the ipsilateral PComA. When the stent-delivery 
microcatheter is pushed from the vertebrobasilar artery to 
the ipsilateral ICA across the PcomA, the stent arrives at the 
ipsilateral terminal ICA.[2,8] While flow diverter stents are not 
amenable to retrograde delivery across the AcomA or the 
PcomA, low-profile stents are suitable for horizontal stenting. 
As they can be delivered with microcatheters whose diameter 
is 0.0165 inches, the navigation to and catheterization of 
small vessels is not difficult. In their meta-analysis, Park 
et al.[12] compared low-profile with other types of stent. 
They concluded that the recurrence and the periprocedural 
complication rates were acceptably low when low-profile 
stents were placed. The LVIS Jr stent we used can be delivered 
through a low-profile microcatheter with a 0.0165-inch 
luminal diameter and consequently it can be deployed in 
small vessels such as a fetal PCA.

Although low-profile stents are ideal for delivery through 

narrow and complex routes, their flow-diversion effect is 
lower than that of flow diverter stents. In our patient, we 
encountered recanalization after the first stent-assisted coil 
embolization. After we performed overlap stenting and coil 
embolization in a second procedure, the aneurysmal size 
decreased. We think that the flow-diversion effect of overlap 
stenting contributed to the exclusion of the aneurysm from 
the intracranial circulation.

The LVIS Jr stent is a braided, closed-cell stent; its metal coverage 
rate is higher than of laser-cut stents.[18] Overlap stenting with 
LVIS Jr stents results in higher metal coverage; its higher flow-
diversion effect can be expected to promote complete aneurysm 
occlusion. Others Machi et al.,[10] Yan et al.[19] who treated 
intracranial complex aneurysms by overlap stenting with low-
profile stents found the method to be effective and safe. Dall’olio 
et al.[4] succeeded in obliterating a recanalized giant AcomA 
aneurysm by placing a low-profile stent. They attributed the 
flow diverter effects of low-profile stents to neointimal in-stent 
growth or boosted endothelialization. However, procedural 
complications of overlap stenting with low-profile stents have 
been reported; Machi et al.[10] who telescopically deployed two 
low-profile stents to address a ruptured A1 blister aneurysm 
encountered A1 occlusion because the distal portion of the 
proximal stent failed to expand correctly.

CONCLUSION

Based on our initial experience we suggest that coil 
embolization using retrograde overlap horizontal stenting 
with low-profile stents is an effective method for managing 
giant thrombosed IC-PC aneurysms when a fetal PCA arises 
from the aneurysmal saccular neck. We are following our 
patient closely to evaluate the long-term outcome of our 
treatment method.
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