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a b s t r a c t 

A pseudoaneurysm or false aneurysm is the result of the disruption of the vessel wall 

and the formation of a hematoma in communication with the vascular lumen, restrained 

by perivascular connective tissue. Intracranial pseudoaneurysms represent a rare entity 

mainly because of trauma, iatrogenic causes, infectious disease, radiation exposure, con- 

nective tissue disease and sometimes spontaneous occurrence. We present a 35-year-old 

female patient with a history of multiple low-grade glioma debulking surgeries. During the 

last procedure, laceration of the left middle cerebral artery (MCA) occurred with diffuse sub- 

arachnoid hemorrhage. Imaging studies showed the formation of a pseudoaneurysm of the 

left MCA which was successfully treated with the implantation of a flow diverter across the 

lesion neck and excellent mid- to long- term results. Flow diverter implantation may be a 

promising technique for the therapeutic management of cerebral pseudoaneurysms. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Intracranial pseudoaneurysms are rare, representing 1% of all
intracranial aneurysms and may result from direct trauma, ia-
trogenic injury, radiation therapy, spontaneous arterial dissec-
tion or infection [1] . Pseudoaneurysms are not true aneurysms
and consist in the complete disruption of all three layers of
the arterial wall (intima, media, adventitia) with restriction
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of the resulting hematoma by the surrounding connective
tissue [2] . 

The most common cause of intracranial pseudoaneurysms
is traumatic, either by an open or closed head injury, followed
by iatrogenic causes. Iatrogenic pseudoaneurysms may be
secondary to intravascular manipulations, such as mechan-
ical thrombectomy, stent placement or endovascular recon-
structions, or may occur following extravascular manipula-
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Fig.1 – Postoperative computed tomography scan shows 
diffuse subarachnoid hemorrhage at the level of left Sylvian 

fissure (arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tions like direct penetration or scrapping of the vessel wall [1] .
Less commonly, a pseudoaneurysm may be formed after radi-
ation therapy [3] . The internal carotid artery is the most com-
mon site of occurrence, especially after sphenoidectomy or
transphenoidal surgery. Less common sites include the mid-
dle cerebral artery (MCA), the anterior cerebral artery, the pos-
terior circulation and the basilar artery [1 ,4] . In everyday clin-
ical setting, the etiology of a pseudoaneurysm can be unclear
Fig. 2 – Magnetic resonance imaging on day 2. The 3-dimensiona
segment (white arrow). 
or a combination of multiple causes as often patients have
complex medical histories and overlapping pathologies. 

Management of intracranial pseudoaneurysms consists in
either microsurgical or endovascular treatment. In the last
decades, endovascular flow-diverting stent placement has
emerged a promising alternative for the management of in-
tracranial pseudoaneurysms [4–6] . We hereby present a case
of an intracranial pseudoaneurysm in a young woman suc-
cessfully treated with the implantation of a flow diverter. 

Case 

A 35-year-old woman was admitted in the hospital for surgical
debulking of a middle-grade glioma. The patient had a history
of a recurrent middle-grade glioma located in the left temporal
lobe, treated with surgery and radiotherapy. The last debulk-
ing procedure had been performed 2 years prior to the cur-
rent admission. The patient’s pre-operative neuroimaging ex-
aminations showed no intracranial vascular lesion. Her clin-
ical examination showed verbal memory and speech distur-
bances and right-sided hemiparesis. During surgery, lacera-
tion of the left middle cerebral artery was noted and treated
with wrapping. The post-operative computed tomography
(CT) scan showed diffuse subarachnoid hemorrhage centered
at the level of the left Sylvian fissure ( Fig. 1 ). The patient was
admitted in the intensive care unit for monitoring. She was
wined from the ventilator and extubated after 24h. Her neu-
rological status was the same as baseline. Postoperative (day
2) magnetic resonance angiography (MRA) showed a focal ir-
regularity of the left M1 segment ( Fig. 2 ). On day 7, CT angiog-
raphy depicted a saccular pseudoaneurysm of 5 mm at the
same level, considered to be of iatrogenic etiology ( Fig. 3 ). The
l time of flight sequence shows an irregularity of the M1 
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Fig. 3 – Computed tomography on day 7 with (A) and without (B) contrast agent. Presence of a saccular pseudoaneurysm 

(white arrowhead) of M1 segment of left middle cerebral artery (A) and blood in the left Sylvian fissure (B). 

Fig. 4 – 3D digital subtraction angiography shows an 

increase in the size of the pseudoaneurysm now 

measuring 7 mm in its larger diameter (white arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

patient was referred for embolization of the pseudoaneurysm
the following day during which, the digital subtraction angiog-
raphy (DSA) demonstrated an increase in size of the pseudoa-
neurysm that had now a maximum diameter of 7 mm ( Fig. 4 ).
An 8 × 2.5 mm P48 HPC Phenox flow diverter (Germany) was
placed across the aneurysm neck after a loading dose of Tica-
grelor (90 mg × 2) and 300 mg aspirin ( Fig. 5 ). Control DSA
showed no intraoperative complications. The patient was kept
on Ticagrelor (90 mg × 2) and aspirin (100 mg × 1) daily. The
6-month follow up DSA evaluation demonstrated complete ra-
diographic resolution of the pseudoaneurysm, adequate stent
expansion, and normal left MCA blood flow ( Fig. 6 ). The anti-
aggregation treatment was discontinued. 

Discussion 

Pseudoaneurysms are prone to rupture and the mortality rate
for patients that receive no treatment may be as high as
50% [1 ,7] . The lack of a true wall makes clipping or wrap-
ping of the pseudoaneurysm a difficult and high-risk proce-
dure with a considerable risk of intraoperative rupture [5] .
Another method of open surgical management of intracra-
nial pseudoaneurysms is the occlusion of the parent artery
with or without bypass. This requires careful selection of pa-
tients with adequate collateral circulation and a good general
condition for an open surgical approach [4 ,8] . The evolution
of embolization techniques and embolic material technology
has led to increased popularity of parent vessel preserving pa-
tency methods as the preferred therapeutic strategy [4 ,8] . En-
dovascular management is considered less invasive including
stent-assisted coiling, use of liquid embolic agents or place-
ment of covered stents. Even though these techniques may
allow immediate aneurysmal sac occlusion, they may be asso-
ciated with a high rate of recurrence, or, in the case of covered
stents, endoleaks [8] . 

Recently, several studies and case reports showcased the
use of flow-diverting stents as a viable, off-label, alternative
for intracranial pseudoaneurysms management [1 ,4–6 ,9–11] .
Flow-diverting stents are vessel reconstruction devices that
promote the reduction of blood flow inside the aneurysm, re-
sulting in gradual thrombosis while preserving the flow in the
parent artery. The stent also acts as a cast for the reformation
of the vessel wall through the endothelization of the aneurys-
mal neck [9] . Changes in hemodynamics and the fact that
there is no manipulation of the aneurysmal sac during the
procedure reduce the risk of intraoperative rupture [8] . Addi-
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Fig. 5 – Digital subtraction angiography before (A) and after (B) the placement of flow-diverting device (black arrowheads). 
After the placement there is contrast stasis inside the sac of the pseudoaneurysm (black arrow) (B). Digital fluoroscopy 

shows the flow-diverting device in full expansion (white arrowheads) (C). 

Fig. 6 – The 6-month follow-up digital subtraction angiography (A) and 3D reconstruction (B) shows complete resolution of 
the pseudoaneurysm and the normal blood flow in the left middle cerebral artery (white arrowheads). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tionally, flow-diverting stents effectively preserve the patency
of adjacent branches [6 ,12] . 

In the presented case, considering the location of the pseu-
doaneurysm (MCA) and the young age of the patient, par-
ent artery patency and preservation of side branches was
crucial. Implantation of a flow-diverter was chosen as the
most likely option to reduce the risk of ischemic infarcts
and bleeding in a patient with a history of multiple surg-
eries, radiotherapy and an already impaired neurological sta-
tus. Complete exclusion of the pseudoaneurysm was achieved
and the preservation of the blood flow of the left MCA was
successful. 

Flow-diverting stent implantation is not considered the
first line option for pseudoaneurysm management mainly be-
cause of the prolonged time of thrombosis that may result in
a high likelihood of rupture. Additionally, another major ar-
gument against the use of flow-diverting stents is the need
for double antiplatelet therapy to prevent in-stent thrombosis
that may increase the risk of rupture [4 ,6 ,8 ,12] . In our case, be-
cause of the complicated history of the patient, implantation
of a flow-diverter was judged as the option with the best ben-
efit/risk ratio with an excellent anatomical and clinical out-
come. The present report adds to the existing literature on the
successful use of flow-diverting stents for the managements
of intracranial pseudoaneurysms in selected patients. Further
studies are needed to assess the efficacy, complication rate
and long-term results of this technique. 

Conclusion 

Endovascular placement of a flow-diverting device represents
an effective strategy for the treatment of intracranial pseu-
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doaneurysms and may achieve complete occlusion while pre-
serving parent artery patency. The technique may be consid-
ered as an alternative to wrapping or bypass surgery in cases
with a complex medical history. 

Patient consent 

Written informed consent has been obtained from the patient
to publish this paper. 
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