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Abstract 

Background This study aimed to evaluate the safety and efficacy of the endovascular deconstructive artery tech-
nique in the treatment of dissecting posterior cerebral artery (PCA) aneurysms (P1 and P2 segments). We retrospec-
tively analyzed the angiographic characteristics, technical data, and clinical outcomes of nine consecutive patients 
with dissecting PCA aneurysms treated by our team using the endovascular deconstructive technique between Janu-
ary 2019 and December 2022. The patients consisted of six males and three females ranging in age from 36 to 63 
years (mean: 48.1 ± 9). Four patients had a P1 segment dissecting aneurysm, and five patients had a P2 segment 
dissecting aneurysm. Five patients presented with a headache, one patient presented with epilepsy and headache, 
and three patients presented with subarachnoid hemorrhage.

Results A balloon occlusion test (BOT) was performed for one patient. Eight patients were treated by parent artery 
occlusion (PAO) using micro-coils, whereas one patient was treated by occluding the P2 segment dissecting aneu-
rysm using NBCA glue. There were no cortical infarctions following the occlusion of the parent artery. Two patients 
with P1 occlusion experienced post-procedural small thalamic infarctions that resolved to mRs:1 at three months 
of follow-up. P2 segment occlusion was asymptomatic in all patients. One patient showed partial aneurysmal 
recurrence.

Conclusions Endovascular parent artery occlusion is an effective and safe treatment approach for the dissecting 
aneurysms of PCA, even without an occlusion test. In addition, the risk of perforator infarction must be considered 
in P1 occlusion.

Level of evidence Level 4, Case Series.
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Background
Posterior cerebral artery aneurysms are rare, account-
ing for between 0.7 and 2.3% [1–5]. Typically, they are 
large or giant, most commonly dissecting non-saccular 
or fusiform in shape [6–8]. The frequency of these aneu-
rysms was not accurately reported [9]. According to 
some reports, it accounts for less than 1.2% of intracra-
nial aneurysms [10] or 35% of all PCA aneurysms [11, 
12]. They commonly occur at P1/P2 segments [1, 13, 14] 
and commonly manifested by subarachnoid hemorrhage, 
ischemia, symptoms of mass effect, or headache [1, 15]. 

Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

Egyptian Journal of Radiology
and Nuclear Medicine

*Correspondence:
Ahmed S. Issa
Ahmed.Issa8757@yahoo.com
1 Radiology Department, Kasr Alainy Faculty of Medicine, Cairo University, 
Giza, Egypt
2 Neurosurgery Department, Fayoum Faculty of Medicine, Fayoum 
University, Fayoum, Egypt
3 Radiology Department, Faculty of Medicine, Minia University, Minia, 
Egypt

http://orcid.org/0000-0002-3160-6430
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43055-024-01186-2&domain=pdf


Page 2 of 9Hassan et al. Egypt J Radiol Nucl Med           (2024) 55:14 

They have a high mortality rate reaching up to 80% in 
non-treated cases as well as a high risk of early rebreed-
ing in ruptured cases [15–17]. Therefore, the majority of 
dissecting PCA aneurysms should be treated.

Surgical treatment was shown to have high morbidity 
and mortality in the clinical outcome given their location 
and mostly non-saccular morphology [8, 18–20].

Endovascular management consists of deconstructive 
(artery sacrificing) or reconstructive (artery preserving) 
techniques [16, 21, 22].

The whole arterial segment is diseased in dissecting 
aneurysms, and selective aneurysmal coiling is inefficient, 
even in apparently saccular aneurysms [23, 24]. The chal-
lenging morphology of the aneurysm may often prevent 
the reconstructive approach. In addition, the reconstruc-
tive procedure requires a flow-diverter stent or stent-
assisted coiling, necessitating double antiplatelet therapy, 
which can be problematic in the acute phase of ruptured 
cases [25, 26]. Accordingly, the deconstructive technique 
(proximal parent artery occlusion, aneurysm, and parent 
artery occlusion or trapping) may be considered the pre-
ferred first-line treatment, despite its associated ischemic 
risks due to cortical branch hypoperfusion [27–29]. 
Some reports described the pre-treatment balloon occlu-
sion test, but its necessity has not been validated [17, 
30]. Moreover, P1 sacrifice carries the risk of perforator 
occlusion. It is nevertheless mandatory in some aneu-
rysms to occlude the P1 segment despite the associated 
risk [31, 32]. Few reports studied the endovascular treat-
ment (EVT) of PCA dissecting aneurysms, including P1 
occlusion [2, 21]. Therefore, for a better understanding 
of the associated risk-to-benefit ratio, there is a need for 
additional research on a larger number of cases treated 
with the deconstructive technique.

Methods
The Institutional Review Board of the Radiology Depart-
ment approved the study design and the use of clinical 
data. All patients or their first-degree relatives provided 
their written informed consent.

From January 2019 to December 2022, 9 patients with 
dissecting PCA aneurysms were referred to our team for 
endovascular embolization.

We retrospectively analyzed the angiographic charac-
teristics, technical details, and clinical outcomes of the 
nine consecutive patients.

The patients included six males and three females, with 
ages ranging between 36 and 63 years and a mean age of 
48.1.

Three patients had hypertensive, and one had liver cir-
rhosis with elevated liver enzymes. Five of the patients 
were smokers.

Five patients presented with a headache, one patient 
presented with epilepsy and headache, and three patients 
presented with subarachnoid hemorrhage.

Four patients had dissecting aneurysms initially arising 
from the P1 segment, and five had dissecting aneurysms 
of the P2 segment (Figs. 1, 2, 3).      

Seven of the nine patients we treated had aneurysms 
exceeding 16 mm in maximum diameter (77.7%).

All embolized cases were treated under general anes-
thesia with the right trans-femoral arterial approach, 
followed by the dominant vertebral artery catheteriza-
tion using a 6-French guiding catheter (Guider soft tip, 
Boston Scientific, USA). Microcatheterization of the 
diseased artery was done using Excelsior SL-10 micro-
catheter (Boston Scientific, USA) over Transcend 0.014" 
microguidewire (Boston Scientific, USA). Detachable 
microcoils from different companies were used. In 1 
patient, NBCA glue was injected to occlude the P2 seg-
ment dissecting aneurysm through Marathon microcath-
eter (Medtronic, Minnesota, USA), which was diluted 2:1 
NBCA: Lipiodol. The glue injection was well controlled, 
so no distal infiltration of the P2 branches occurred.

In Fig.  2, the wide neck aneurysm coiling was per-
formed under the balloon remodeling technique using 
Eclipse 4 × 20 mm balloon (Balt Extrusion, France). In 
Fig.  4, the BOT was performed with Hyper glide 4 × 10 
mm balloon (Medtronic, Irvine, California, USA), under 
general anesthesia with an assessment of the leptomenin-
geal collaterals coming from the branches of the left mid-
dle cerebral artery and left anterior cerebral artery to the 
branches of the left PCA.  

During the first two days following the artery occlu-
sion, the patient’s blood pressure was maintained at a 
normal high level, a prophylactic dose of anticoagulants 
was administered, and the patient was instructed to stay 
hydrated and lying down.

Results
A BOT was performed on one patient (Fig. 4). In all other 
patients, occlusion of the parent artery was not preceded 
by a BOT.

Although BOT with neurological monitoring can be 
used to assess collateral flow, its value in the settings of 
PAO remains controversial. Technically, BOT is some-
times not feasible or risky as the caliber of the vessel 
may be too small for balloon inflation. Moreover, there is 
sometimes an inadequate length of the PCA proximal to 
the aneurysm for balloon inflation. That is why we were 
not able to perform BOT in all cases.

All patients were treated by endovascular parent artery 
occlusion. Eight patients received microcoils. However, 
one patient underwent an NBCA glue injection.
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In six of the eight patients treated by microcoils, the 
coils were packed within the aneurysm, occluding the 
parent artery and the aneurysm. In one patient (Fig.  5), 
occlusion of the parent artery was performed by trapping 
the aneurysm, deploying loops of the coils proximal and 
loops distal to the dissecting aneurysm. Another patient 
had a giant aneurysm originating from the most proximal 
part of the P1 segment with no distal filling of the PCA 
branches. Proximal occlusion of the parent artery was 
then achieved using a microcoil. This patient experienced 
a post-procedural small thalamic infarction manifested 
by ataxia, which improved over the next few weeks and 
resulted in an mRs = 1 at three months.  

In one patient (Fig.  2), the aneurysmal neck at the 
P1 segment was partially coiled to avoid occluding the 
thalamoperforator branches seen. Nevertheless, the 
patient had post-procedural small thalamic infarction 

manifested by ataxia and right-sided weakness, which 
improved to mRs = 1 at three months of follow-up. This 
patient was known to have chronic liver disease that 
was clinically controlled. However, she experienced 
hepatic decompensation after the procedure, which 
was medically treated in the following days.

After the PAO, no cortical infarctions were observed. 
Two patients with P1 occlusion experienced post-pro-
cedural small thalamic infarctions that recovered to 
mRs:1 at 3-month follow-up (Figs.  1, 2). P2 segment 
occlusion was asymptomatic in all patients.

Three months after aneurysm packing and PAO, min-
imal aneurysm recurrence was observed in one patient. 
The aneurysm has been packed by coils. Five months 
later, the patient complained of the headache. The fol-
low-up angiogram showed minimal refilling of the dis-
tal part of the aneurysm by retrograde filling through 
leptomeningeal collaterals supplying the branches of 
the occluded artery (Fig. 6).  

Fig. 1 A, B Injection through the left vertebral artery showing giant dissecting aneurysm arising from the very proximal PCA with no filling 
of the PCA branches. C Selective angiogram with microcatheter tip at the aneurysmal neck, with distal branch filling. D 3D reformatting image 
of the aneurysm. E, F Deployed small micro-coil occluding the P1 segment with no filling of the aneurysm
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Discussion
Arterial dissections, either intracranial or extracranial, 
are a significant cause of stroke in younger patients. 
The vertebra-basilar system is the most commonly 

affected, followed by the middle and anterior cerebral 
arteries [33–36].

Isolated dissection of the PCA is rare [37–39], but 
accurate diagnosis is essential for clinically appropriate 

Fig. 2 A, B Axial and coronal MDCT 3D images showing fusiform dissecting aneurysm at the PCA. C, D DSA, AP, lateral images obtained via left 
vertebral A injection showing large dissecting fusiform aneurysm involving the PCA. E Aneurysmal packing with neck protection using Eclipse 
4 × 20 mm. F, G AP, lateral DSA images with partial aneurysmal neck packing, protecting the thalamoperforators. H Axial FLAIR,MRI demonstrating 
left thalamic infarction, presented clinically with ataxia and right side weakness. The patient’s mRS score improved to 1, at 3 months

Fig. 3 A, B DSA, early arterial, parenchymatous phase showing large dissecting fusiform aneurysm arising from the very proximal P1 segment. C 
During packing of the aneurysmal sac. D Final angiogram showing complete aneurysmal occlusion
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Fig. 4 A–C Conventional axial MDCT,MRI images showing vascular lesion at the left crural cistern, with surrounding vasogenic edema. D, E 
AP, oblique, DSA projections, demonstrating dissecting aneurysm at the left P2 segment with underfilling distal to the aneurysm. F, G AP,LAT, 
DSA after aneurysmal packing and parent artery occlusion. H, I Six-month follow-up angiogram with partial refilling of the aneurysmal sac 
through the leptomeningeal collaterals. J, K Follow-up, MRI (showing regression of the aneurysm size and the surrounding edema)

Fig. 5 A–C Arterial, parenchymal phases DSA in AP, oblique projections, via left vertebral artery injection, showing dissecting aneurysm at the right 
P2 segment. D Selective angiographic image with tip of the microcatheter at the P2 segment. E Trapping of the dissecting aneurysm with one coil 
loop distal and the remaining loops proximal to the aneurysm. Note the stagnant flow within the aneurysmal sac. F, G Final angiogram showing 
total occlusion of the dissecting aneurysm and right PCA
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management. The majority of arterial dissections and 
aneurysms that dissect have no discernible cause. How-
ever, a causative relationship has been suggested with 
conditions such as syphilis, migraine headaches, cystic 
medial necrosis, Marfan syndrome, mixed connec-
tive tissue disease, fibromuscular dysplasia, homocyst-
inuria, polycystic kidney disease, and trauma [40–42]. 
Extracranial dissections are commonly associated with 
arterial hypertension. Nevertheless, hypertension is 
uncommon in patients with posterior circulation dis-
section [40, 43]. Three patients in our series had uncon-
trolled hypertension, and five were smokers. None of 
them was diagnosed with collagen vascular disease. 
None of them reported a history of antecedent previ-
ous head trauma. This finding contradicts the associa-
tion found by Gailloud [44] and is consistent with the 
results of Wilson and Stryi [40, 43].

In contrast to vertebrobasilar dissections, which are 
more prevalent in males, isolated PCA dissections are 
more prevalent in females, with a female-to-male ratio 
of 3.1:1 [38, 44]. Intracranial arterial dissections typi-
cally affect patients in their late third to early fifth dec-
ade, whereas PCA primarily affects younger patients 
[45]. However, the average age in our series was 48.1, 
which is relatively comparable to Qin et al. [2], who had 

an average age of 47.5 years and comparable to Hamada 
et al. [46], who reported an average age of 49.8.

PCA aneurysms are typically large or giant [46, 47], 
which is consistent with our findings that 77.7% of our 
patients had large/giant aneurysms.

The most frequently reported location for PCA aneu-
rysms is the proximal segment, which includes the P1 
segment and the proximal P1/P2 junction [3, 47, 48]. In 
our sample, most aneurysms were found to be at the dis-
tal P1, reaching P2 and the P2 segment at 66.6 %, with 
four ones (44.4%) found at the P2 segment, which aligns 
with the findings of Hamada et al. [46] and Ferrante et al. 
[45].

Headache is the most common symptom of verte-
brobasilar and PCA dissection, usually occurs in the 
occipital and posterior cervical regions, and is typically 
accompanied by large cerebral infarcts that may result in 
death. However, it may also be accompanied by subarach-
noid hemorrhage or both [34, 39, 40]. However, in some 
studies, their clinical course and prognosis were benign 
[38, 49]. Headache and subarachnoid hemorrhage were 
the most prevalent presentations in our sample, similar 
to Ciceri EF et al. [16].

Histologically, owing to the characteristics of intrac-
ranial arteries with the fact of lacking an external elastic 

Fig. 6 A, B AP, Town’s projections DSA, showing dissecting P1 aneurysm. C 3D image showing the aneurysmal sac. D Aneurysmal packing 
via microcatheter within the aneurysmal sac. E, F AP, oblique final angiographic images with parent artery occlusion
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membrane, have a thinner adventitia and fewer elastic 
fibers in the media [40], intracranial dissections typi-
cally occur between the intima or internal elastic lamina 
and the media [40]. Conversely, in extracranial arter-
ies, dissection occurs in the outer layers of the media or 
between the media and the adventitia [34, 40]. In con-
trast to the cervical carotid arteries, where these changes 
occur at the skull base, in the vertebral arteries, these 
changes occur approximately 1 cm proximal to the dural 
perforation. This anatomic characteristic correlates with 
the angiographic appearance of lesions, with focal steno-
sis in the case of intracranial dissection and pseudoaneu-
rysm formation in the case of extracranial dissection [40].

As the hematoma progresses between the internal elas-
tic membrane and the media, focal stenosis with or with-
out post-stenotic dilatation occurs, resulting in a mass 
effect on the lumen without affecting the outer media or 
adventitia. Rarely, intracranial dissections may involve 
the subadventitia and rupture into the subarachnoid 
space [34]. Due to the shearing of the vessels, dissecting 
traumatic aneurysms may occur in the setting of mild 
head trauma [50, 51].

Angiographically, the appearance of dissecting aneu-
rysms is characterized by a narrowing of the vascular 
lumen (string sign) caused by a subintimal hematoma; 
this is likely associated with segmental dilatation either 
proximal or distal to the stenosis (string and pearl signs) 
[33, 34, 39].

Different surgical treatment approaches have been 
suggested for those dissecting aneurysms, including 
excision, trapping, and reinforcement with or without 
intra-extra cranial bypass [40, 52, 53].

EVT has been explicitly described for dissecting PCA 
aneurysms [48, 54, 55], which appears to be a viable alter-
native to surgery despite being performed on a small 
number of patients.

The reconstructive technique using stents with or with-
out coils, especially the flow diverter stents, is a valid 
and effective treatment in many cases. However, in some 
cases of fusiform or giant serpentine aneurysms, the 
reconstructive technique is technically challenging or 
not feasible due to the unfavorable caliber or length of 
the artery. Moreover, stent deployment necessitates dual 
antiplatelet administration, which is problematic in the 
acute settings of subarachnoid hemorrhage. Therefore, 
PAO offers an alternative endovascular approach.

There are few reports on the EVT for dissecting PCA 
aneurysms and even fewer discussing the deconstructive 
technique with PAO.

In one large series by Qin et  al. [2], 18 of 32 patients 
with fusiform/dissecting aneurysms had both the aneu-
rysm and the parent artery completely occluded. Three 
patients who had complete occlusion developed an 

infarction. One patient with a left P2 dissecting aneurysm 
experienced right-limb numbness as a result of a thala-
mus infarction following the occlusion of the aneurysm 
and the parent artery. This is comparable to our findings, 
where two patients have small thalamic infractions when 
occluding the P1 segment and no cortical infarctions on 
occlusion of the P2 segment.

Numerous studies have concluded that PAO is safe and 
effective for P2 or distally located aneurysms due to the 
presence of abundant collaterals [5, 16, 17, 56, 57]. In 
our sample, no distal cortical infarctions occurred. This 
finding can be explained by the hypoperfusion within the 
PCA distal to the dissecting aneurysm, especially in large 
and giant aneurysms, which allows the gradual develop-
ment of lepto-meningeal collaterals.

In their series of patients with P2 segment aneurysms, 
Hallacq et al. [5] performed the endovascular sacrifice of 
the PCA; none of the patients experienced complications 
or visual deficits.

In the series by Arat et al. [56], PAO was performed on 
eight patients with giant fusiform distal PCA aneurysms, 
and only one patient developed occipital infarcts result-
ing in permanent homonymous hemianopia. In addition, 
Lv et al. [17] reported PAO in eight patients with P2 dis-
secting aneurysms with no neurological deficits.

In a review by Xu et al. [58], of 98 cases of P2-segment 
and distal aneurysms reported between 2001 and 2012 
and treated with PAO, 13 patients experienced new visual 
field deficits. However, Xu et  al. concluded that endo-
vascular PCA sacrifice is a safe method for managing 
P2-segment and distal aneurysms.

Qin et al. [2] treated 28 of 34 fusiform/dissecting aneu-
rysms located at the P2 or distal segments in his series 
with PAO with or without coiling of the aneurysm. 
Although BOT with neurological monitoring can be used 
to assess collateral flow, its value in the settings of PAO 
remains controversial. Technically, BOT is sometimes 
not feasible or risky as the caliber of the vessel may be too 
small for balloon inflation. Moreover, there is sometimes 
an inadequate length of the PCA proximal to the aneu-
rysm for balloon inflation. In our series, we performed 
BOT in one case. Nevertheless, the occlusion was une-
ventful in all cases, even without BOT.

EVT is difficult for proximal PCA fusiform/dissect-
ing aneurysms due to the perforators that supply the 
brain stem and thalamus. Posterior thalamoperforators 
and long circumflex arteries arise from the P1 segment, 
while the peduncle, thalamogeniculate perforators, and 
short circumflex arteries arise from the P2 segment 
[56]. Occlusion of these perforators or endovascular 
occlusion of the parent artery with the aneurysm fre-
quently results in severe ischemic complications, par-
ticularly in patients with fetal-type PCA aneurysms 
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because of the insufficient collateral flow [17, 58]. Qin 
et al. [2] stated that gradual thrombosis of these aneu-
rysms provides a time window for collateral develop-
ment. In his study, five patients had partial coiling of 
the aneurysm and PAO. The smallest length of the par-
ent artery was nearly completely occluded, and none 
of these patients had any postoperative complications. 
However, there was still minimal flow at the distal PCA, 
and follow-up angiography showed complete occlusion 
of the aneurysm and parent artery. Nonetheless, reca-
nalization or even rupture of such ones is not uncom-
mon after partial coiling, necessitating typically more 
definitive treatment.

Four patients were treated for P1 segment occlusion 
in our series. Consequently, two patients experienced 
ischemic complications in the form of small thalamic 
infarcts, which improved to mRS=1 at three months. 
In two patients, the P1 occlusion had no clinical con-
sequences. Occlusion of the P1 segment poses a risk 
for perforator infarction. However, it may be necessary 
to occlude the P1 segment whenever it is involved in a 
giant dissecting aneurysm, as the risk of its rupture is 
higher.

Conclusions
For dissecting PCA aneurysms, endovascular PAO is an 
effective and safe approach; even without BOT, the risk 
of cortical infarction is low due to the lepto-meningeal 
collaterals. The risk of perforator infarction should be 
considered in P1 occlusion.

Validation of the durability and efficacy of this treat-
ment approach requires additional research involving 
larger case series.

Abbreviations
BOT  Balloon occlusion test
PAO  Parent artery occlusion
PCA  Posterior cerebral artery
EVT  Endovascular treatment
NBCA  N-acetyl cyanoacrylate glue
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