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�Introduction and Pathophysiology of Dissecting 
Pseudoaneurysm

In normal cerebral arteries, the strongest layer of the arterial wall is the internal 
elastic lamina (IEL), which consists mainly of elastic fibers [1]. However, once the 
IEL is disrupted, these fibers may never reconnect [2, 3]. Therefore, the injured arte-
rial wall is repaired with other matrix components in a biological reaction. 
Disruptions of the IEL do not always develop into detectable arterial dissections and 
many disruptions may be repaired without clinical manifestation [4]. The underly-
ing etiology of intracranial artery dissection remains uncertain, but two mechanisms 
have been proposed: (1) an actual tear in the intima, which allows blood from the 
lumen into the vessel wall, or (2) rupture of the vasa vasorum in the arterial wall 
itself, which leads to an intramural hematoma, leading to an accumulation of blood 
and a separation of arterial layers within the vessel. Both mechanisms can occur 
simultaneously.

The vessel injury may result in (1) stenosis (where thrombus in the false lumen 
partially compresses flow within the true lumen), (2) complete occlusion (if throm-
bus in the false lumen completely obstructs flow within the true lumen), (3) false 
aneurysm formation (where accumulation of blood is subadventitial) with subse-
quent hemodynamic and embolic infarctions, or lastly (4) rupture with subsequent 
subarachnoid hemorrhage (SAH) [5–7]. Of the above, spontaneous dissecting pseu-
doaneurysms, or pseudoaneurysms occurring after trivial trauma, are by far the 
most commonly encountered scenario. In a recently published systematic review [8] 
of medically managed pseudoaneurysms in patients with ICA dissection, there were 
40 pseudoaneurysms (24%) following a traumatic ICA dissection, while 126 (76%) 
were classified as having occurred following “spontaneous” ICA dissection. 
Connective tissue diseases such as Ehlers Danlos or fibromuscular dysplasia “FMD” 
may be other predisposing factors.

�Radiological Findings and Histopathological Correlation

In contrast to aortic dissecting aneurysms extending toward the carotid arteries, 
opacification of both the false and true lumen occurs very rarely [9]. Mitzutani et al. 
[10], proposed a classification system for non-atherosclerotic intracranial aneu-
rysms (fusiform and dissecting aneurysms), based on data of treated 85 aneurysms 
as well as on the pathological patterns of IEL and the state of the intima (Table 15.1):

	1.	 Type 1, classic dissecting aneurysms: The most typical angiographic feature 
(n = 65) was a fusiform aneurysm with an irregular wall. Many of the aneurysms 
had an irregular stenotic portion near the proximal or distal end. The commonly 
observed pathological features were widespread disruption of the IEL without 
intimal thickening and the presence of a pseudolumen.
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	2.	 Type 2, segmental ectasia: Angiographic findings (n  =  8) showed a fusiform 
aneurysm with a smooth contour, usually larger in size than the Type 1 aneu-
rysms. There was no evidence of luminal thrombus. Clinical and radiological 
follow-up showed no significant progression. Postmortem pathological exami-
nation revealed a stretched or fragmented IEL and a moderately thickened 
intima.

	3.	 Type 3, dolichoectatic dissecting aneurysms: All of the aneurysms were located 
on the basilar artery and were conservatively followed up for 1–5 years. The 
most typical angiographic feature (n  =  8) was torturous fusiform appearance 
with irregular contrast caused by organized laminar thrombus. Fragmentation of 
the IEL combined with multiple dissection of thickened intima, suggesting a 
chronic response to hemodynamic stress.

	4.	 Type 4, saccular aneurysms: All cases (n = 4) manifested with SAH. On post-
mortem examination, one aneurysm lacked IEL in its dome.

�Clinical Impact of Dissecting Pseudoaneurysm

The natural history of dissecting pseudoaneurysms is different from the more com-
mon “saccular” or “berry” aneurysms. The most important secondary feature of a 
dissecting pseudoaneurysm is its rupture status. While dissecting pseudoaneurysms 
without SAH tend to follow a benign course, cases presenting with SAH carry a high 
risk of rebleed. Some authors report a high rebleeding risk (between 24% and 57.1%) 
in the acute phase within 1 week after the initial SAH associated with a high mortal-
ity rate [11, 12]. Clinical data suggest that the rate of rebleeding of ruptured dissect-
ing aneurysms decreases 1 week after SAH [2, 13]. Mitzutani et al., reported though 
nearly a 10% rebleeding rate after 1 month [12]. While the rupture of a dissecting 
aneurysm is occasionally the presenting event, formation of “pseudoaneurysm” or 
“dissecting aneurysm” is more commonly a delayed manifestation. Distal ischemic 

Table 15.1  Angiographic types of dissecting aneurysms and clinical/pathologic features

Type Name Clinical symptoms Pathological features

Type 1 Classical dissecting 
aneurysm

Rupture
Ischemia

Widespread disruption of IEL 
without intimal thickening

Type 2 Segment ectasia Asymptomatic Stretched/fragmented IEL with 
intimal thickening
No luminal thrombus

Type 3 Dolichoectatic dissecting 
aneurysm

Symptomatic; 
progressive course

Fragmented IEL and multiple 
dissections of thickened intima
Luminal thrombus

Type 4 Saccular aneurysm, 
arising from arterial 
trunk

Rupture Minimal disruption of IEL 
without intimal thickening

IEL internal elastic lamina
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strokes may also occur with pseudoaneurysms, and imaging studies suggest that 
more than 90% of infarcts due to dissection are thromboembolic rather than hemo-
dynamic in origin [14, 15]. Other symptoms include headache, neck pain, or loss of 
consciousness, especially in the posterior circulation (17, 34). In a recent systematic 
review on the natural history of (mostly distal) ICA dissecting pseudoaneurysms [8], 
only 3% (5/166) of the pseudoaneurysms increased in size during follow-up, 52% 
(86/166) remained unchanged in size, 21% (35/166) decreased in size, while 19% 
(32/166) resolved completely. Only 2% of cases (4 patients) with a conservatively 
managed pseudoaneurysm after ICA dissection developed new neurological symp-
toms during follow-up. All four followed traumatic ICA dissection. No pseudoaneu-
rysms that arose after spontaneous ICA dissection developed symptoms.

�General Treatment Paradigms for Dissecting 
Pseudoaneurysms

Conservative and medical treatment is the most common initial management for 
asymptomatic and unruptured dissecting pseudoaneurysms. In a recent large series of 
120 cases of ICA/vertebral artery (VA) dissecting pseudoaneurysms [16], all patients 
were placed on a regimen of antithrombotic treatment. Antiplatelet treatment was 
used in 59% of patients (Aspirin and/or Plavix), heparin and warfarin in 26.8%, and 
combined antiplatelet and anticoagulation agents in 14.3% of patients. Antithrombotic 
treatment strategies were distributed similarly among patients with or without history 
of trauma, extracranial or intracranial pseudoaneurysms, and carotid or vertebral 
artery (VA) involvement. Yet, antithrombotic therapy to prevent further ischemic 
events is contraindicated in some instances, and there is considerable uncertainty 
regarding the optimal management of asymptomatic pseudoaneurysms, particularly if 
they do not increase in size. Indications for endovascular or surgical management 
include ruptured, symptomatic, or large-size (>10  mm) pseudoaneurysm [17]. 
Approaches to endovascular treatment of dissecting aneurysms of the intracranial ves-
sels can be divided into deconstructive (involving occlusion or sacrifice of the parent 
artery) and reconstructive (preserving blood flow through the parent vessel). 
Deconstructive endovascular techniques include proximal occlusion of the parent 
artery with detachable coils and/or balloons and occlusion of the dissected segment of 
the vessel with coils and/or balloons. Such procedures alone can be sufficient if 
important branch vessels are not originating from the vessel to be occluded, and col-
lateral blood flow to the remainder of the peripheral circulation is adequate.

In contrast, reconstructive techniques (including stenting, coiling, flow diver-
sion, or a combination) preserve the parent vessel. Surgical options include vessel 
ligation, clipping (Sundt clip and wrapping), reconstruction with interposition graft, 
and distal bypass. It should be noted that bland coiling of pseudoaneurysms may 
have a much higher post coiling growth and recurrence rate, as the aneurysmal sac 
may consist of adventitia only.

A. El Mekabaty et al.



259

�Specific Disease States

�Intracranial Dissecting Pseudoaneurysms

�Posterior Circulation Dissecting Aneurysms

Dissecting aneurysms have been reported in up to 28% of aneurysms of the intracra-
nial VA, including the PICA [11, 18]. Most of the incidentally detected lesions 
occurred silently or with minor headache. Flemming et  al. [19] reported that the 
annual prospective risk of hemorrhage from a vertebrobasilar artery non-saccular 
intracranial aneurysm is 0.9% and that an aneurysm diameter of at least 10 mm is 
strongly indicative of future rupture. In another series [20], aneurysms of <10 mm had 
a favorable clinical outcome, but aneurysms of >10 mm with symptoms due to mass 
effect had a risk of clinical deterioration and enlargement. Therefore, observation with 
serial radiologic examinations may be the management strategy of choice on patients 
with asymptomatic unruptured dissecting vertebrobasilar aneurysms (Fig. 15.1).

Medical management of patients with dissecting vertebrobasilar aneurysms who 
are asymptomatic or present only with pain remains controversial and is not well 
established. In one series [20], none of the patients (0/56) who presented with pain 
only at diagnosis had a hemorrhagic or ischemic stroke during observation (no anti-
platelet or anticoagulation therapy were used), raising doubt about the necessity for 
anticoagulation or antiplatelet therapy for patients presenting with pain only. Kim 
et al. [21] reported a series of unruptured intracranial vertebrobasilar artery dissec-
tions (191 patients), including ischemic (n  =  110) and nonischemic symptoms 
(n = 81), where 24.1% received endovascular treatment and 75.9% received medi-
cal therapy, with anticoagulation (n = 49), antiplatelet therapy (n = 48), or analge-
sics (n = 48). Of the medically treated group, 83 patients had aneurysmal dilatation 
that spontaneously resolved with normal luminal caliber in 9.6% (8/83), stable 
shape and size of aneurysm in 84.3% (70/83), and progressive enlargement of the 
dissecting pseudoaneurysm was noted in 6.1% (5 cases). Of these five patients, four 
were asymptomatic and one patient had brainstem compression symptoms from 
enlarging basilar dissecting aneurysm.

Proximal artery occlusion entails coil embolization of the non-diseased VA seg-
ment proximal to the dissection, which induces distal flow reversal and potentially 
promotes thrombosis of the aneurysm (Fig. 15.2). However, this technique does not 
immediately secure the aneurysm. Reports on 196 dissecting VA aneurysms treated 
with endovascular trapping or sacrifice have shown a re-hemorrhage rate of 3.1% 
[21–23]. The primary disadvantage of endovascular trapping though is the risk of 
ischemic stroke when the aneurysm involves a dominant VA [24]. In one report, inci-
dence of ischemic stroke after endovascular trapping of dissecting VA aneurysms was 
reported at 8% overall and 38% when the aneurysm involved the PICA origin [22].

Recently, flow diversion devices have emerged as an alternative endovascular 
treatment of ruptured VA dissecting aneurysms [25–28]. Flow diverters preserve flow 
through the parent VA and branches, but evidence at this point for the efficacy of this 
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Fig. 15.1  A patient with an incidental left V4 segment fusiform dissecting aneurysm (arrow in a). 
On post-contrast T1-weighted sequence, the mural hematoma (arrow in b–d) can be appreciated. The 
digital subtraction angiography (DSA) with a left vertebral artery injection shows clearly the vessel 
dilatation (arrow in e) and the dissection flap (arrow in f). A decision was made treat conservatively
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device in preventing re-hemorrhage is limited to case reports [25, 26]. Flow diversion 
in basilar dissection is recommended in fetal PCA over sacrifice of parent vessel due 
to lack of filling through posterior communicating artery (PCOM) to pons. The opti-
mal number of flow diverters necessary to treat such a dissection is unknown. 
Although overlapping flow diverters have incremental effect on flow diversion, there 
is an increased risk of perforator occlusion, especially in the perforator rich basilar 
artery. A relatively new MRI technique, vessel wall imaging [29], might play a role 
in assessing the vessel wall, especially in giant aneurysms before and after flow-
diverter treatment.

Possible complications of flow diversion include device migration, immediate 
posttreatment aneurysm rupture due to mechanical stretch [30], and hemorrhagic 

a b

c d

Fig. 15.2  A 56-year-old female with subarachnoid hemorrhage on non-contrast CT (a) due to 
ruptured blister-like aneurysm of the left ICA as seen on the 3D reconstruction of the rotational 
angiography (arrow in b). Clipping was attempted but was unsuccessful in occluding the aneu-
rysm. Pipeline embolization device (PED) was placed in left ICA (c, notice the surgical clip). 
Eight-week follow-up demonstrates complete aneurysm occlusion (d)
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conversion of ischemic stroke. In patients presenting with SAH, hemorrhagic com-
plications are exacerbated by post-procedural dual antiplatelet therapy.

Surgical treatment options include proximal clipping, trapping, wrapping, or 
resection with end-to-end anastomosis or bypass (e.g., PICA-to-occipital artery 
anastomosis or PICA reimplantation to the VA). A recent meta-analysis comparing 
the clinical outcome of patients with VA dissecting aneurysms treated with proxi-
mal occlusion and endovascular trapping found that proximal occlusion was associ-
ated with a larger proportion of poor outcomes and mortality (p = 0.0403) [31]. 
There are few case reports in literature about the use of Sundt clip and encircling 
aneurysm clips in dissecting aneurysm, but these methods are viewed as a last resort 
in exceptional cases where endovascular treatment is not available [32, 33].

�Anterior Circulation Dissecting Pseudoaneurysms

Dissecting aneurysms involving the anterior cerebral artery (ACA) may be classi-
fied into three types [34–36]: type I, an extension of the ICA dissection to ACA 
(occur mostly in young adults and usually present with cerebral infarction); type II, 
dissection at the A1 segment (usually occurs in young women and often causes 
SAH); and type III, dissection from the A2 to A4 segment (predominantly in middle-
age patients and mostly causes infarctions). Dissecting pseudoaneurysms of the 
middle cerebral artery (MCA) can also be classified into three types [36]: type A, 
originates from the M1 segment, which poses a treatment challenge in order to pre-
serve the lenticulostriate perforators; type B, originates from the M2 segment or 
MCA bifurcation; and type C, originates from the M3 or distal segments. Ischemia 
has been proposed as the most common symptom in anterior circulation dissections 
[37], though some studies have observed a comparable occurrence of ischemia and 
SAH in the case of ACA dissecting pseudoaneurysms [35]. Some authors have sug-
gested that the closer the occlusion is to the end organ, the more likely that ischemia 
will develop [38].

Dissecting aneurysms revealed by subarachnoid hemorrhage have been effec-
tively treated conservatively with a good outcome and a low rate of rebleeding [39]. 
Earlier series [40, 41] have reported treatment with stents (single or multiple), pre-
supposing that stents effectively tack down the torn vessel, resulting in aneurysm 
occlusion and preventing regrowth. This method, which can preserve the parent 
artery, may be an alternative to parent artery occlusion, especially for patients with 
high risks of complications after parent artery occlusion. However, there are some 
limitations, notably the high porosity of the standard stent, which may result in 
incomplete obliteration of the pseudoaneurysm. Treatment of anterior circulation 
dissecting pseudoaneurysms with a combination of stents and coils has recently 
been described in a small number of patients [42–44]. Byoun HS et al. [45] reported 
a small series of intracranial ICA dissecting pseudoaneurysms (n = 6) treated with 
stent-assisted coiling. There was only one intraoperative aneurysm rupture. Five 
patients had complete occlusion on follow-up, and good clinical outcome (mRS 
score 0–1) was achieved in all patients. While preservation of the cervical arteries to 
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the brain is the ideal goal to reach, there will still be a significant number of cases in 
which endovascular trapping of the carotid is considered the safest treatment option.

Surgical management is recommended if there is a high risk of rebleeding 
(rebleeding under conservative treatment, growing aneurysm, giant aneurysm, or 
uncontrolled hypertension). In a recent meta-analysis [8] of distal ICA dissecting 
aneurysm, only 9 out of 166 cases (5%) required surgical treatment; 5 underwent 
resection and interposition bypass, 3 were treated by carotid ligation, and 1 patient 
underwent extracranial to intracranial bypass.

�Extracranial Dissections and Pseudoaneurysms

The estimated annual incidence of cervical artery dissection is 2.6 to 5 per 100,000 
[46]; however this is probably an underestimation, as dissections may be asymp-
tomatic. Approximately 1–2% of all ischemic strokes are attributed to cervical 
artery dissections but are responsible of up to 25% of strokes in young patients [46, 
47]. The reported rate of pseudoaneurysm development following carotid and VA 
dissection varies widely between 5% and 40% [48, 49]. A large number of these 
pseudoaneurysms are detected at a later time point after the dissection, emphasizing 
the importance of follow-up imaging in dissection. After imaging documentation of 
extracranial dissecting pseudoaneurysm, the majority of these cases are reported to 
either remain stable or decrease in size [48–50], while others have reported an 
increase in pseudoaneurysm size on follow-up [16]. Rupture of these pseudoaneu-
rysms occurs rarely, and the rate of ischemic complications of dissecting ICA pseu-
doaneurysms is low [16, 50]. In a large series of extra- and intracranial artery 
dissection (370 patients), 30.3% developed a dissecting pseudoaneurysm, 81.7% of 
which were extracranial (53.4%were located at C1; cervical division, 20.8% C2; 
petrous division, 10.8% at V2 segment and 6.7% at V3 segment and 5.8% at V4 
segment) [16].

The most commonly utilized treatment in these cases is medical therapy. The 
2014 American Heart Association/American Stroke Association Guidelines recom-
mend an initially conservative treatment strategy in patients with ICA dissection 
[51], but there is no specific recommendation for ICA dissection pseudoaneurysms. 
Indication for either endovascular or surgical treatment would include enlargement 
on follow-up, thromboembolic ischemia and compressive symptoms from large 
aneurysms. In a recent report [52] on endovascular management of cervical dissec-
tions in 116 patients (93 had ICA and 23 had VA dissection), stent placement was 
used in 90% (n  =  104) and coil occlusion (Fig.  15.3) of parent artery in 9.2% 
(n = 11). Stroke rate was 0.9% and mortality 3.4%, indicating that endovascular 
treatment is an effective treatment in specific indications. Surgical treatment is 
reserved for the management of symptomatic patients with lesions in accessible 
locations and often traumatic dissections (either blunt or penetrating); however, sur-
gical artery preserving techniques are time-consuming compared to endovascular 
treatment [53].
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Fig. 15.3  A 23-year-old female with status post gunshot wound to the neck (a) presents with surgi-
cally uncontrollable bleeding from a left vertebral artery (VA) injury. On digital subtraction angiog-
raphy (DSA), a selective left (b) and right (c) VA injection shows a tapered occlusion of left V1–V3 
segments (long arrow in b–c) with partial reconstitution of V2 segment (short arrow in c) through 
the right VA. First coil trapping of the left V1 segment was performed (d), followed by coiling of the 
left V4 segment through catheterization of the right VA and basilar arteries (e–f). Successful control 
of bleeding was reached

a

b c
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�Blister Aneurysms

Blister “aneurysms” are rare, fragile, thin-walled, and often broad necked, arising at 
non-branching sites, typically discovered after rupture, and it is believed they repre-
sent a subadventitial dissection with a focal vessel wall defect due to disrupted 
internal elastic lamina and tunica media, with a thin residual wall consisting only of 
adventitia and fibrous tissue, and thus not a “true” aneurysm.

Blister “aneurysms” are usually found in the anterior circulation, along the 
dorsal aspect of the ICA in either the paraophthalmic or paraclinoid [54, 55] 
regions. Although blister-like aneurysms represents only 0.3–1% of all intracra-
nial aneurysms, they account for about 0.9–6.5% of aneurysmal subarachnoid 
hemorrhage. Ruptured blister pseudoaneurysms are associated with a high mor-
tality rate and spontaneous or treatment-related rebleed regardless of the treat-
ment type [56–59].

Endovascular treatment of blister-like aneurysms involves stenting, coiling, trap-
ping, and more recently flow diversion (Figs. 15.4 and 15.5). A recent meta-analysis 
[59] of endovascular treatment of ruptured blister-like aneurysms (265 procedures 
and mean dome size 2.4  mm) showed that the most common treatment option 
reported was stent-assisted coiling (44.2%), followed by flow diversion (25.8%) and 
stenting alone (18.8%). Other less frequently employed endovascular treatment 
options were deconstructive treatment (9.4%), coiling, with or without balloon 
assistance (6.3%), combined treatment (3.8%), and Onyx plus stenting (1.3%). As 
expected, endovascular deconstructive treatment carries a higher chance of immedi-
ate complete occlusion of the aneurysm than reconstructive treatment (77.3% vs. 

d e f

Fig. 15.3  (continued)
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a b c
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Fig. 15.4  A patient with symptomatic cervical internal carotid artery (ICA) fusiform dissecting 
aneurysms (right anteroposterior; AP in a and left lateral; b and AP; c) with irregular filling defect 
on digital subtraction angiography (DSA) representing clot formation (arrow in a, c). A double 
stent construct was used to oppose the clot and restore the lumen diameter of the left cervical ICA 
(d–e). The right cervical ICA dissecting aneurysm was managed conservatively

A. El Mekabaty et al.
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Fig. 15.5  A 21-year-old patient with motor vehicle accident and severe head trauma. (a) Non-contrast 
head CT showing subarachnoid hemorrhage, especially perimesencephalic and along the tentorium. 
(b–c) Head CT in bone window, reveling a dislocated right occipital condyle fracture extending into 
the clivus (arrow). (d) Diagnostic cerebral angiography shows a traumatic blister aneurysm of the 
communicating segment of the right ICA. (e–f) A week later, second angiography verified the persis-
tence of the aneurysm with no dissection flap visible. After deployment of two flow diversion devices 
across the blister aneurysm (e), flow reduction into the aneurysm can be observed (f)
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33%, p = 0.0003), yet it was associated with higher perioperative stroke (29.1% vs. 
5%, p = 0.04). At follow-up there was no statistical difference in mid- to long-term 
aneurysm occlusion and retreatment or good neurological outcome. Stenting with 
or without coiling has a reportedly good outcome (usually mRS score 0–2) between 
66% and 100% with mortality rate of 0–30%, while the rate of rebleed and 
retreatment ranged between 8% and 50% [59].

Recently, flow diversion has been described as a treatment option for blister 
“aneurysms,” as it decreases the manipulation of the fragile wall of the blister-like 
aneurysm and preserves the parent vessel, reducing the rate of iatrogenic aneurysm 
rupture and strokes, respectively. In their meta-analysis, Rouchaud et al. [59] reported 
that treatment with flow diversion (mostly pipeline embolization device; Covidien) 
was associated a higher rate of mid- to long-term occlusion comparing to other endo-
vascular reconstructive methods (90.8% vs. 69.7%, p  =  0.005) and consequently 
lower retreatment rate. There was no statistically significant difference in regard to 
perioperative strokes, ICH, initial occlusion, or good clinical outcome. Disadvantages 
of flow diversion include obligatory dual antiplatelet therapy, possible perforator 
compromise, delayed aneurysm rupture (due to persistent flow into the aneurysm), 
in-stent thrombosis, and delayed parenchymal hemorrhage [54, 55, 59]. In regard to 
endovascular deconstructive treatment, it offers a higher initial occlusion rates in 
comparison with endovascular reconstructive methods, yet with associated higher 
rate of perioperative stroke [59]. Surgical treatment options for blister pseudoaneu-
rysms include direct clipping, clip reinforced wrapping, and trapping, with or with-
out bypass. It should be noted that because the blister is essentially adventitia only, 
clipping typically requires approximation of vessel that still contain media and intima 
and may result in some degree of luminal compromise. Recent reports on surgical 
treatment options had a range of good clinical outcome (mRS score 0–2) between 
59% and 100% and an intraoperative rupture of 0–41% [60–62].

�Conclusion

–– Pseudoaneurysms differ from “true” aneurysms in that they do not contain the 
full complement of mural layers.

–– Management of intracranial hemorrhagic pseudoaneurysms requires more 
aggressive management due to high re-rupture and aneurysm growth risk.

–– Extracranial, asymptomatic pseudoaneurysms may be managed conservatively 
with medical therapy consisting of antiplatelet or anticoagulative therapies.

–– Unruptured intracranial dissections, such as in the V4 segment, are often man-
aged conservatively with antiplatelet agents.

–– Long-term follow-up of dissections is needed to recognize the usually delayed 
development of dissecting pseudoaneurysms.

–– Endovascular or open surgical treatment options include reconstructive and 
deconstructive methods and should be selected with attention to preserving ade-
quate perfusion to the end organ while reducing risk of rupture, by reducing or 
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eliminating flow stress on the lesion. Treatment approach must then be carefully 
tailored based on individual patient vascular anatomy.

–– Blister “pseudoaneurysms” are rare, fragile high-risk lesions. Endovascular 
options, especially flow diversion therapy, may offer higher occlusion and lower 
retreatment rate.
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