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Stent-Assisted Coil Embolization for Acute 
Ruptured Dissecting Aneurysm at the P2 
Segment of the Posterior Cerebral Artery: 
A Case Report

Takashi Mitsuhashi,1 Hidenori Oishi,2,3 Kensaku Makino,1 Joji Tokugawa,1 Atsuhito Fuse,4 and Makoto Hishii1

Introduction

Aneurysms arising from the posterior cerebral artery 
(PCA) are relatively rare and the reported incidence is less 
than 2% of all intracranial aneurysms.1) PCA aneurysms 
are more frequently giant, dissecting, fusiform, or pseudo- 
aneurysms compared to aneurysms located in other areas 

of the circle of Willis.2) Saccular aneurysms of the PCA 
usually occur only at the P1 or the P1–P2 segment, whereas 
dissecting aneurysms of the PCA usually occur at the P2 or 
P2–P3 segment.3) Dissecting aneurysms of the PCA can be 
posttraumatic or spontaneous.4)

Here, we report a case of ruptured PCA dissecting aneu-
rysm to form two aneurysmal sacs, successfully treated 
with stent-assisted coil embolization in the acute phase. We 
also discuss the current status of stent-assisted coil emboli-
zation for this rare pathology.

Case Presentation

A previously healthy 60-year-old woman presented to the 
emergency room with a sudden onset of severe headache 
followed by unconsciousness. She had no history of head 
trauma or connective tissue disease. Ocular examination 
found miosis but preserved light reflexes. Head CT demon-
strated massive subarachnoid hemorrhage (SAH) mainly 
in the posterior fossa with acute hydrocephalus (Fig. 1A). 
The SAH was evaluated as Hunt and Hess grade V. After 
lumbar drainage, digital subtraction angiography revealed 
two consecutive irregular aneurysmal sacs at the P2 seg-
ment of the right PCA (Fig. 1B and 1C), which we 
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Objective: We report a case of ruptured posterior cerebral artery (PCA) dissecting aneurysm treated with stent-assisted 
coil embolization in the acute phase of ruptured aneurysm.
Case Presentation: A 60-year-old woman presented with sudden onset of severe headache followed by unconsciousness. 
CT showed severe subarachnoid hemorrhage. Digital subtraction angiography showed a dissecting aneurysm at the P2 
segment of the right PCA. Stent-assisted coil embolization was performed for the ruptured dissecting aneurysm. Since 
thrombus was observed in the stent, ozagrel was administered intravenously, and the thrombus gradually disappeared 
during the follow-up period. She was discharged without neurological deficit.
Conclusion: Parent artery occlusion is widely performed for acute ruptured PCA dissecting aneurysm, but reconstruction 
with stent-assisted coiling is considered to be an effective therapeutic strategy.
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diagnosed as ruptured dissecting aneurysm. There was no 
significant difference in the shape of the two aneurysmal 
sacs, and it was not clear which aneurysm had ruptured.

We developed a treatment plan for stent-assisted coil 
embolization of each aneurysmal sac using the semi-jail 
technique, in which a microcatheter for stent deployment is 
placed distal to the dissecting aneurysm, another microca-
theter is placed in the aneurysmal sac using the sheep tech-
nique, and the stent is deployed from the distal part of the 
dissecting aneurysm.

Endovascular surgery was performed under general 
anesthesia. A 6-Fr guiding catheter was placed in the cervi-
cal portion of the left vertebral artery, and then 4000 IU of 
heparin was administered intravenously. 3D rotational angi-
ography demonstrated two 2.5 mm aneurysms arising from 
both sides of the P2 segment of the right PCA (Fig. 2A and 
2B). The proximal caliber of PCA was 1.81 mm, and the 
distal caliber of PCA was 1.87 mm. A Prowler Select Plus 
microcatheter (Codman Neurovascular,  Raynham, MA, 
USA) was navigated into the distal portion of the right P2 
(Fig. 2C and 2D), and a Headway Duo microcatheter 
(MicroVention, Aliso Viejo, CA, USA) was inserted into 
the dissecting aneurysm sac. Immediately after the proce-
dure, aspirin 300 mg and clopidogrel 300 mg were admin-
istered via the nasogastric tube. We interrupted the 
procedure for about 10 minutes afterward to allow the anti-
platelet agents to take effect. An Enterprise stent 
4.0 mm/16 mm (Johnson & Johnson, Miami, FL, USA) was 
partially deployed from the distal end of the dissection to 
the proximal intact P1 segment of the PCA (Fig. 2E–2G). 
Two coils were inserted with stent protection and gradually 
unsheathed. The microcatheter was then inserted into the 
other aneurysm sac and two coils were delivered. After the 

delivery of the finishing coil in the proximal portion of the 
aneurysm sac, the stent was fully deployed. Both aneu-
rysms were treated using the semi-jail technique. Since 
thrombus was observed in the stent (Fig. 2H), ozagrel 
sodium was administered intravenously, and the thrombus 
gradually disappeared during the follow-up period (Fig. 3).

Postprocedural dual-antiplatelet treatment of aspirin 
100 mg/day and clopidogrel 75 mg/day was continued. 
The postoperative course was uneventful, and the patient 
was discharged without neurological deficit.

Six months have passed since the surgical procedure 
and the patient has no neurological deficit. Follow-up 
MRA showed no stent occlusion and good peripheral PCA 
delineation.

The patient showed no neurological deficit even after 
six months from the surgery, and follow-up MRA showed 
no stent occlusion and clear delineation of the distal PCA.

The use of an intracranial stent for acute ruptured cere-
bral aneurysm is not covered by Japan National Health 
Insurance, so was used after review by the Juntendo Uni-
versity Nerima Hospital ethics committee.

Discussion

PCA aneurysms are often associated with multiple aneu-
rysms, arteriovenous malformations, complex angioarchi-
tecture, and fusiform type.2) In contrast, PCA dissecting 
aneurysm is extremely rare, occurs at a younger age, and 
shows female predominance, with only a few reported 
cases.3–7) The P2 segment is the most common location for 
PCA dissecting aneurysms.4,6) Trauma or stress of the arte-
rial wall of the PCA along the tentorial edge may be a 
cause of the development of PCA dissecting aneurysm.2,4)

Fig. 1  Axial noncontrast cranial CT scan (A) showing diffuse 
thick SAH with intraventricular hemorrhage. Left vertebral angio-
grams, anteroposterior view (B), and lateral view (C) showing a 

dissecting aneurysm at the P2 segment of the right PCA.  
PCA: posterior cerebral artery; SAH: subarachnoid  hemorrhage 
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The PCA supplies parts of the temporal cortex, the cal-
carine, and occipital cortices, as well as parts of the brain 
stem and thalamus. The perforators of the PCA are divided 
into two types: the central perforating branches, including 
the thalamoperforating, thalamogeniculate, and peduncu-
lar perforating arteries, and the ventricular branches, 
including the posteromedial and posterolateral choroid 
arteries.7) The central perforating branches usually origi-
nate from the P1 and/or P2 segments, and supply some 
important structures such as the diencephalon and mid-
brain. The P3 and P4 segments extend distally from the 

dorsal aspect of the midbrain and supply the calcarine and 
parieto-occipital cortices. Consequently, ischemia in the 
PCA territory including these various perfusion areas may 
result in a range of neurological disturbances such as mem-
ory disturbance, oculomotor palsy, visual disturbance 
(homonymous hemianopsia), and sometimes hemiparesis.

The treatment strategy of ruptured PCA dissecting aneu-
rysms can involve either deconstruction or reconstruction. 
Deconstruction is based on parent artery occlusion (PAO), 
whereas reconstruction depends on stent-assisted coil 
embolization. Selective occlusion with preservation of the 

Fig. 2  3D rotational angiogram of the working angle (A) showing 
two 2.5-mm aneurysms arising from both sides of the P2 segment of 
the right PCA. Left vertebral angiogram of the working angle (B) 
showing the dissecting aneurysm at the P2 segment of the right PCA. 
First, the Prowler Select Plus microcatheter was navigated into the 
distal portion of the right P2 (C and D). After the microcatheter was 

inserted into the dissecting aneurysm sac, an Enterprise stent was 
partially deployed from the distal end of the dissection to the proximal 
PCA. In addition, a microcatheter was placed in the other aneurysm 
sac, and then the Enterprise stent was fully deployed (E–G). Throm-
bus in the stent is recognized (H; arrowhead). PCA: posterior cere-
bral artery 

Fig. 3  Angiogram at 1 month after procedure, anteroposterior view 
(A), lateral view (B), and working angle (C) showing good obliteration 

of the dissecting aneurysm at the P2 segment of the right PCA. PCA: 
posterior cerebral artery 
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parent artery is difficult for fusiform or giant serpentine 
aneurysms.8) Occlusion of the distal P2 segment can be tol-
erated under normal conditions due to the presence of col-
lateral circulation.5) Endovascular PCA sacrifice is also a 
safe method for managing P2 and distal aneurysms.9)

The possibility that PAO could cause PCA territory 
infarction cannot be excluded. Therefore, PAO may lead to 
significant disability such as hemianopia or hemiplegia. 
One patient suffered from severe morbidity caused by 
occlusion of the P1 or proximal P2 in the presence of a rare 
variant of the posterior cerebral circulation characterized 
by a solitary arterial trunk that supplies both the parame-
dian thalami and the rostral midbrain.10)

Stent-assisted coiling has been widely used for the treat-
ment of complex intracranial aneurysms, and numerous 
studies have demonstrated its favorable long-term efficacy.11) 
In addition, stent-assisted coiling of complex PCA aneu-
rysms resulted in favorable outcomes, with good complete 
occlusion rates and results comparable to aneurysms in other 
areas of the circle of Willis.12) Therefore, stent- assisted coil 
embolization has recently been used for the treatment of 
acute ruptured PCA dissecting aneurysm.3,4,6)

The problem with stent-assisted coiling is the essential 
administration of antiplatelet agents prior to stenting even 
in the patients with acute ruptured aneurysms, which may 
increase the risk of hemorrhage, rupture, or extension of 
the lesion. Furthermore, long-term antiplatelet therapy is 
essential, especially in patients with acute ruptured aneu-
rysms who are at risk for hemorrhagic events. Such patients 
may also require surgical procedures such as external ven-
tricular drainage and ventriculoperitoneal shunting. 
Stent-assisted coiling for acute ruptured aneurysms has a 
10-fold higher complication rate than for unruptured aneu-
rysms,13) and a 13% higher rate of severe disability and 
mortality due to the higher complication rate.14)

The timing of antiplatelet administration during stent- 
assisted coil embolization is important, as preoperative 
loading reduces the incidence of perioperative ischemic 
complications, whereas preoperative loading in the acute 
phase of ruptured aneurysm carries increased risk of bleed-
ing complications.15) In the present case, aspirin and clopi-
dogrel loading was performed immediately before 
intraoperative stent deployment, but in-stent thrombosis 
occurred. The effect of the antiplatelet therapy may have 
been inadequate, but we believe that the administration 
immediately before stent deployment in patients with acute 
ruptured aneurysm will avoid worsening of bleeding 
complications.

In 2020, the Delphi consensus statement described on 
antiplatelet management for stent-assisted coiling and flow 
diversion of ruptured intracranial aneurysms.16) In the 
statement, the first-line antiplatelet therapy is intravenous 
aspirin 500 mg bolus injection or oral aspirin 75–325 mg. 
The second choice of antiplatelet agent is the glycoprotein 
Ⅱb/Ⅲa receptor inhibitor, and if this is not available, the 
oral administration of 180 mg of ticagrelor. Furthermore, 
the timing of intracranial device (stents or flow diverters) 
placement is considered to be immediately after the admin-
istration of antiplatelet agent. Since glycoprotein Ⅱb/Ⅲa 
receptor inhibitor and ticagrelor are not available in Japan 
or not covered by Japan National Health Insurance, we 
substituted aspirin and clopidogrel loading.

Five cases of stent-assisted coil embolization for acute 
ruptured dissecting aneurysm at the P2 or P2–P3 segment 
of the PCA have been reported (Table 1).3,4,6) All patients 
were female, with a mean age of 44.8 years. Our patient 
was also female, but she was aged 60 years, considerably 
older than previous patients. One patient with intraopera-
tive thrombus developing at the stent was treated with 
intra-arterial abciximab, resulting in resolution of the 

Table 1  Summary of cases of stent-assisted coil embolization for acute ruptured dissecting aneurysm at the P2 or P2–P3 segment of the 
PCA

Author (year)
Age 

(years)
Sex H&H Location Event Outcome Stent

Taqi et al. 
(2011)4)

48 F Not mentioned P2 None Not mentioned Neuroform

54 F Not mentioned P2–P3 None Not mentioned Neuroform
23 F Not mentioned P2 Thrombus Not mentioned Neuroform

Wael Osman 
et al. (2017)6)

49 F 3 P2 None 0 Enterprise

Choi et al. 
(2019)3)

50 F 4 P2–P3 None 5 Enterprise

Present case 60 F 5 P2 Thrombus 0 Enterprise

F: female; H&H: Hunt and Hess
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thrombus. In our case, intra-stent thrombosis was observed 
intraoperatively and was resolved with intravenous admin-
istration of ozagrel sodium. Ozagrel inhibits platelet 
 aggregation by markedly suppressing thromboxane A2 pro-
duction and increasing prostacyclin production, and intra-
venous administration has rapid antiplatelet effects.17)

One patient had delayed growth of the aneurysm and 
was subsequently treated with PAO, but the other four 
patients did not require further treatment. The delayed 
growth of the aneurysm may have been caused by the dif-
ficulty in identifying the exact dissecting segment, as sug-
gested previously.18)

The stents used for stent-assisted coil embolization were 
Neuroform (Boston Scientific, Marlborough, MA, USA) in 
three cases and Enterprise in two. Both stents are laser cut 
types with a highly flexible closed-cell design that is easy 
to deploy and exert a high radial force to stabilize the coil 
in the aneurysm.19) Recently, a case of acute ruptured PCA 
dissecting aneurysm was treated with the Pipeline emboli-
zation device (Medtronic, Minneapolis, MN, USA).20) 
However, the use of the flow diverter in the acute phase of 
a ruptured aneurysm remains controversial. In many cases 
in the acute rupture phase, antiplatelet agents are difficult 
to administer preoperatively, and the risk of intraoperative 
thrombus is considered to be high.

Conclusion

We successfully treated a ruptured PCA dissecting aneurysm 
in the acute phase with stent-assisted coil embolization. 
PAO is widely performed for acute ruptured PCA dissecting 
aneurysm, but reconstruction with stent-assisted coiling is 
considered to be an effective therapeutic strategy.

Informed Consent

Informed consent has been obtained from the patient for 
this report.
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