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Basilar artery (BA) perforator aneurysms are exceedingly rare causes of subarachnoid 
hemorrhage. Therefore, the natural history and optimal treatment have not been 
established, and surgical, endovascular, and conservative management have been 
used. However, there is no consensus on the optimal treatment strategy. Herein, 
we report the case of a 52-year-old man presenting with a ruptured BA perforator 
aneurysm. First, we deployed an Enterprise stent from the left P1 segment to the 
BA because the microcatheter could not enter the aneurysm. Then, we deployed a 
helical coil on the orifice of the BA perforator. Finally, we deployed another Enterprise 
stent, sandwiching the helical coil between the two Enterprise stents. The aneurysm 
was completely obliterated without recurrence on the follow-up angiography. Our 
technique of sandwiching the small helical coil between two Enterprise stents might 
help other surgeons by offering another feasible treatment option for ruptured BA 
perforator aneurysms.
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INTRODUCTION

Basilar artery (BA) perforator aneurysms, first described by Ghogawala et al.,12) 
are an infrequent cause of subarachnoid hemorrhage (SAH). Therefore, the natural 
history and optimal treatment have not been established, nor do they have clear defi-
nitions. Satti et al.17) classified BA perforator aneurysms into three types based on 
their anatomical location to standardize angiographic image descriptions. However, 
differential treatment strategies using these classifications have not been established. 
Furthermore, surgical, endovascular, and conservative management have been used, 
but there remains no consensus on the optimal treatment strategy.2) Herein, we 
describe a case of SAH due to a ruptured BA perforator aneurysm and treated with 
stent-assisted coil embolization.
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source. However, the three-day follow-up TFCA identified 
an aneurysm arising from a small perforating branch of the 
BA with delayed contrast filling (Fig. 1B, C).

We attempted endovascular treatment with adminis-
trating two antiplatelet agents (aspirin and clopidogrel), 
each with a 300 mg loading dose. Under general anes-
thesia, through the right femoral artery, we introduced 
a 6-Fr guiding catheter into the left vertebral artery. 
Then, we used an Excelsior SL-10 microcatheter (Stryker 
Neurovascular, Kalamazoo, MI, USA) to navigate into 

CASE DESCRIPTION

A 52-year-old man with a history of dyslipidemia 
presented with sudden onset of severe headache and 
vomiting. On examination, the patient was drowsy and 
had right hemiparesis with a Hunt–Hess grade of 3. 
Urgent brain computed tomography (CT) revealed an SAH 
within the basal, interpeduncular, and perimesencephalic 
cisterns (Fig. 1A). Initial CT angiography and transfemoral 
cerebral angiography (TFCA) failed to reveal the SAH 

Fig. 1. (A) Brain computed tomography (CT) reveals subarach-
noid hemorrhage (SAH) within the basal, interpeduncular, and 
perimesencephalic cisterns. Initial CT angiography and trans-
femoral cerebral angiography (TFCA) fail to reveal the SAH 
source. (B) The three-day follow-up TFCA and (C) three-dimen-
sional reconstruction image reveal an aneurysm (white arrow) 
arising from a small perforating branch of the basilar artery with 
delayed contrast filling.
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the aneurysm sac, but it failed. Since the microcatheter 
could not enter the aneurysm, a closed-cell stent (Enter-
prise; Codman Neurovascular, Miami Lakes, FL, USA) 
was deployed from the left P1 segment to the BA. Subse-
quently, we placed a helical coil (Target Helical Ultrasoft; 
Stryker Neurovascular, Freemont, CA, USA) on the 
orifice of the BA perforating branch where the ruptured 
aneurysm had arisen. Then, we deployed another Enter-
prise stent, sandwiching the helical coil between the two 
Enterprise stents (Fig. 2A, B). The aneurysm disappeared.

Three days after treatment, the patient developed left 
third cranial nerve palsy, dysarthria, and right-sided 
hemiparesis. Magnetic resonance diffusion-weighted 
imaging revealed a recent perforator infarction in the left 
lower midbrain with multifocal high-signal lesions in the 
cerebellum (Fig. 2C). Three weeks later, the third cranial 
nerve palsy completely resolved, and the patient was 
discharged to home with a modified Rankin Scale score 
of 2 owing to minimal right hemiparesis. Furthermore, 
the patient was prescribed 75 mg of clopidogrel and 100 
mg of aspirin daily for 3 and 24 months, respectively. 
Follow-up TFCAs were performed 2 weeks, 3 months, 
and 12 months after treatment. The aneurysm was 
completely obliterated without recurrence (Fig. 2D, E).

DISCUSSION

In this case, the initial CT angiogram and TFCA did 
not detect aneurysms inducing SAH. Diagnosing a BA 
perforator aneurysm is not easy at first, as seen in other 
published literature.15) The initial diagnosis failure is 
likely owing to the small size of the aneurysm and blood 
flow degradation inside the aneurysm sac with tempo-
rary vasospasm and thrombus.1) These factors demon-
strate the importance of timing and high-resolution 
imaging and emphasize the need for repeated angiog-
raphy, even if the first try fails to find the SAH cause. We 
recommend at least a 72-h interval and a repeat angiog-
raphy within seven days.2)

There are various treatment approaches for BA perfo-
rator aneurysms, including obliteration with a small 

vascular clip,12) endovascular coiling,7) endovascular 
reconstruction with a stent,10)17) Onyx embolization,8) 
and flow diversion.5)16) However, the ideal method has 
not been established owing to the small number of cases. 
Conservative treatment is another option, and several 
previous reports have described a high rate of spon-
taneous resolution without aggressive treatment.2)13)18) 
Given the potential risks of surgery and endovascular 
therapy, conservative management is a viable option for 
small ruptured BA perforator aneurysms with precise 
imaging tracking.13)16) However, the cerebral aneurysm 
rebleeding rate is between 11% and 15% when conser-
vatively managed.6)9) Therefore, it seems reasonable 
to consider neurosurgery or intravascular treatment 
options. Furthermore, the size of the aneurysm posi-
tively correlates with rupture risk, making active treat-
ment preferable over conservative treatment for larger 
BA perforator aneurysms.

Surgical treatment of directly clipping BA perforators 
is challenging for all neurosurgeons because of its deep 
location and surrounding critical structures. During 
subpial dissection, subarachnoid hematoma makes it 
difficult to confirm the exact anatomical structures 
around the lesion, and it is challenging to access the 
lesion without damaging important vessels or cranial 
nerves around the BA.4) Even after approaching the 
lesion, standard clip ligation is not suitable because 
there is often no true neck, and it is not easy to preserve 
the parent perforating vessels. Endovascular treatment 
includes coil embolization, stenting, Onyx embolization, 
and flow diversion. Among actively treated patients, 
coil embolization is the most commonly used option. 
However, it often fails because the BA perforating branch 
cannot be catheterized.11)17) Superselective coil emboli-
zation of the aneurysm is ideal. However, this is rarely 
possible owing to several practical problems. It requires 
the catheter to enter a small perforating artery branched 
at a perpendicular angle from the basilar trunk. More-
over, maintaining stability after safely deploying the coil 
into very small cerebral aneurysms is challenging.3) The 
brainstem infarction risk is high when BA perforating 
branches are sacrificed.18)
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Fig. 2. (A) The microcatheter (Excelsior SL-10; Stryker  
Neurovascular, Kalamazoo, MI, USA) cannot enter the aneu-
rysm. Therefore, a closed-cell stent (Enterprise; Codman Neu-
rovascular, Miami Lakes, FL, USA) is deployed from the left 
P1 segment to the basilar artery. White arrowheads indicate 
the proximal and distal ends of the Enterprise stent. Then, a 
helical coil (Target Helical Ultrasoft; Stryker Neurovascular, 
Freemont, CA, USA) is deployed on the orifice of the basilar 
artery perforator where the aneurysm had arisen. Finally, 

another Enterprise stent is deployed, sandwiching the helical coil between the two Enterprise stents. (B) The posterior view 
of a three-dimensional reconstruction image reveals that the coil was placed on the orifice of the perforator, and the aneurysm 
disappeared. (C) Three days after the treatment, magnetic resonance diffusion-weighed imaging reveals a recent perforator 
infarction on the left lower midbrain with multifocal high signal lesions in the cerebellum. (D) Follow-up transfemoral cerebral 
angiography 3 and (E) 12 months after surgery reveal complete obliteration of the aneurysm without recurrence.
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Because of this difficulty, some surgeons have 
promoted aneurysm obliteration by overlapping multiple 
stents to obtain a flow diversion effect rather than coiling 
directly into the aneurysm. The stent-in-stent technique 
aims to cover the BA vessel wall and reduce blood flow 
into the perforator artery. This action causes throm-
bosis in the aneurysm while maintaining the patency of 
the perforator artery. Chalouhi et al. reported the first 
successful use of the flow diverter technique to treat a 
ruptured basilar trunk perforator aneurysm.5) The flow 
diverter technique has been demonstrated to be signifi-
cantly safer and more effective for treating aneurysms 
with a low risk of symptomatic brainstem infarction and 
rebleeding compared to the stent-in-stent technique.2)13)

Unlike directly filling the aneurysm sac with coils, the 
use of the stent-in-stent and flow diverter techniques 
induces blood clots to occlude the aneurysm. There is 
also a possibility of rebleeding or increasing the size 
of the aneurysm before it is obliterated. Thus, treating 
aneurysms with coils from the beginning might be 
ideal but is not easy because of several technical chal-
lenges. Therefore, our technique of sandwiching the 
small coil between two Enterprise stents may help other 
surgeons by offering another feasible treatment option 
for ruptured BA perforator aneurysms. This technique 
of sandwiching coil between stents was previously intro-
duced in the treatment for intractable a blood-blister 
aneurysm. Overlapping stents with a coil sandwich, a 
stenting-coiling-stenting was placed using a semi-jailing 
technique, and this technique aimed to reduce porosity 
by sandwiching the coil near the aneurysm neck.14)

CONCLUSIONS

All the available treatment options for ruptured BA 
perforator aneurysm have challenges. We present a case 
of variation on the coiling technique in which a small 
helical coil is sandwiched between two stents. This may 
be another feasible treatment option for ruptured BA 
perforator aneurysms.
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