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ORIGINAL RESEARCH
INTERVENTIONAL

Parent Artery Occlusion in Large, Giant, or Fusiform Aneurysms
of the Carotid Siphon: Clinical and Imaging Results

M.-A. Labeyrie, S. Lenck, D. Bresson, J.-P. Desilles, A. Bisdorff, J.-P. Saint-Maurice, and E. Houdart

ABSTRACT

BACKGROUND AND PURPOSE: Parent artery occlusion has long been considered the reference treatment for large/giant or fusiform
aneurysms of the carotid siphon. However, meager recent data exist on this technique, which tends to be replaced by stent-assisted
reconstructive techniques. In our department since 2004, we have assessed the safety, efficacy, and complication risk factors of parent
artery occlusion by using coils for trapping these aneurysms.

MATERIALS AND METHODS: We determined retrospectively the complication rate, factors associated with the occurrence of an ischemic
event, changes in symptoms of mass effect, evolution of the aneurysmal size, and the growth of an additional aneurysm after treatment.

RESULTS: Fifty-six consecutive patients were included, with a median age of 54 years (range, 25–85 years; 92% women), 48% with giant
aneurysms and 75% with infraclinoid aneurysms. There was a permanent morbidity rate of 5% exclusively due to ischemia, a zero mortality rate,
an aneurysmal retraction rate of 91%, and an improvement rate for pain of 98% and for cranial nerve palsy of 72%, with a median follow-up of �3
years. Para-/supraclinoid topography of the aneurysm (P � .043) and the presence of cardiovascular risk factors (P � .024) were associated with
an excessive risk of an ischemic event, whereas the presence of a mural thrombus had a protective role (P � .033).

CONCLUSIONS: In this study, parent artery occlusion by using coils to treat large/giant or fusiform aneurysms of the carotid siphon was
safe and effective, especially for giant infraclinoid aneurysms. According to recent meta-analyses, these results suggest that the validation
of stent-assisted reconstructive treatments for these aneurysms requires controlled studies with parent occlusion artery.

ABBREVIATIONS: BOT � balloon occlusion test; IE � ischemic event; PAO � parent artery occlusion; Q1–Q3 � interquartile range

There is a high risk of severe bleeding, debilitating pain, or pro-

gressive cranial nerve palsy with symptomatic, intradural, or

some extradural, large, giant, or fusiform aneurysms of the carotid

siphon.1-3 The selective endovascular coiling of this type of aneurysm

is not usually adopted due to the low rate of recovery and technical

difficulties when the neck of the aneurysm is large.4-6 The surgical

treatment (selective or deconstructive by trapping) is technically

challenging and is rarely performed, in our experience, for large su-

pracavernous aneurysms with a well-tolerated occlusion test, and it is

usually not performed for large intracavernous aneurysms because of

the risk of cranial nerve injury. Proximal occlusion without trapping

(surgical or endovascular) has a lower rate of aneurysmal retraction

and should not be performed for carotid aneurysms.

Endovascular parent artery occlusion (PAO) with trapping of

the aneurysm has long been considered the reference treatment

for large, giant, or fusiform aneurysms of the carotid siphon.

However, data from the literature assessing this technique focus

on small or old series using mainly detachable balloons, which are

no longer available in most departments of neuroradiology.7-11

Besides, developing new reconstructive stent-assisted emboliza-

tion techniques, including flow diversion, offer a therapeutic pos-

sibility for this type of aneurysm that could be preferred to decon-

structive techniques.12-14 Assessing carotid occlusion for treating

this type of aneurysm remains relevant today.

The main objective of this study was to assess the safety and

efficacy of PAO by using coils to treat large, giant, or fusiform

aneurysms of the carotid siphon. The secondary objective was to

determine the factors associated with the occurrence of an isch-

emic event (IE) in the outcomes.

MATERIALS AND METHODS
Patients
From a prospective registry, we retrospectively included consec-

utive patients treated in our center between January 2004 and
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December 2013 by PAO for a saccular aneurysm with a diameter

of �15 mm or a fusiform aneurysm (regardless of its diameter) on

the carotid siphon. Indications for PAO for these kinds of aneu-

rysms were limited, in our center, to intradural aneurysms and/or

symptomatic aneurysms and/or aneurysms with sphenoid sinus

erosion. Proximal carotid occlusions without trapping were ex-

cluded from the analysis. For each patient, we collected the fol-

lowing data: 1) age and sex, 2) the presence of at least 1 cardiovas-

cular risk factor, 3) the administration of antiplatelet therapy

during the procedure, and 4) the symptoms at presentation

(asymptomatic, pain [including headache, hemifacial pain, or

retro-orbital pain], cranial nerve palsy, subarachnoid hemor-

rhage, or cavernous carotid fistula). Cerebral imaging before the

procedure was reviewed to determine the characteristics of the

aneurysm: 1) its topography (infraclinoid versus para-/supracli-

noid), 2) its morphology (giant saccular aneurysms [�25 mm],

large saccular aneurysms [�15 mm and �25 mm], and fusiform

aneurysms), 3) the presence of a mural thrombus, 4) the presence

of additional aneurysms, and 5) a delay of �2 seconds on the

venous filling during the balloon occlusion test (BOT).

Parent Artery Occlusion
PAO was performed in a local standardized way after a 70-IU/kg

bolus of heparin. No systematic heparin was maintained after-

wards. No systematic antiplatelet therapy was introduced before,

during, or after the procedure. Dual antiplatelet therapy (aspirin,

75 mg/day, and clopidogrel, 75 mg/day) was introduced 7 days

before the treatment when a reconstructive treatment was initially

planned. In these cases, an antiplatelet assay was systematically

performed, and the antiplatelet therapy was adjusted when

necessary.

A preliminary BOT was performed by using an inflated non-

detachable balloon (Magic B1; Balt, Montmorency, France; or

HyperForm, 4 –15 mm; Covidien, Irvine, California) in the intra-

petrous segment of the internal carotid artery. The occlusion was

considered well-tolerated if the relative delay of venous filling was

�1 second (Fig 1B, -C) or if it was �4 seconds with a perfect

clinical tolerance for 20 minutes, even after a hypotension test

with intravenous injection of a 1- to 2-mg bolus of nicardipine to

decrease the mean arterial pressure �20 mm Hg compared with

baseline. As in other series, a delay of �4 seconds was considered

a contraindication to permanent occlusion of the internal carotid

artery.15 The definitive occlusion of the artery was performed by

trapping the aneurysm by using detachable platinum coils (Fig

1A). The objective was to completely stop the blood flow at the

neck of the aneurysm. Ideally, an upstream and downstream oc-

clusion of the aneurysm with loose packing in the aneurysm was

performed. When the upstream segment was too short to set up

coils, an occlusion of the aneurysm and of the parent artery was

performed in opposition and downstream. The occlusion was

considered satisfying if there was absolutely no progression of the

contrast agent downstream of the occlusion. Occlusion was per-

formed with soft, detachable platinum 0.014-inch-diameter coils

and 30- to 50-cm length (Soft Detach-18S Embolization Coil sys-

tem; Cook Medical, Bjaeverskov, Denmark). Relying on our ex-

perience, we noticed that at least 3 meters of coils were needed to

occlude a carotid artery. Conventional intracranial detachable

3D-shaped 0.010-inch-diameter platinum coils were used as a

first coil to occlude short downstream segments. All the proce-

dures, including BOT and definitive occlusion, were performed as

first-line with the patient under local anesthesia. They were per-

formed with the patient under general anesthesia in noncompli-

ant patients or when a reconstructive treatment was initially

planned. After permanent occlusion, the patients were kept in the

intensive care unit for at least 48 hours for monitoring, according

to previously described protocol in the literature.15

Before the procedure, informed written consent was obtained

from all the patients. This study was approved by the ethics com-

mittee “Ile-de-France 4.”

Clinical and Imaging Follow-Up
Clinical and imaging data were retrospectively analyzed from the

medical file and prospectively analyzed with a systematic phone

call to patients by an interventional neuroradiologist independent

of the procedures (M.-A.L.). We distinguished early (�30 days)

or late (�30 days until the last follow-up) follow-up. Patients for

whom no clinical or imaging data were available for �30 days

after the procedure were considered lost to follow-up and were

excluded from the analysis of the late follow-up period.

We determined the occurrence of the following variables: 1) a

hemorrhagic stroke, 2) a symptomatic cerebral or retinal IE (with

resolved or persistent symptoms at discharge), 3) death regardless

of its cause, 4) changes in the cranial nerve palsy intensity felt

according to a qualitative scale (resolved/improved, unchanged,

worsened/appearing), 5) changes in the treated aneurysm on CT

or MR imaging (retracted, unchanged, or grown) (retraction of

the sac was arbitrarily defined as a decrease of �10% of the diam-

eter of the aneurysm), and 6) the growth of an additional

aneurysm (de novo or pre-existing aneurysm). Given the good

correlation between BOT timing and quantitative cerebral perfu-

sion,16,17 IEs occurring in patients with a phlebogram delay of �2

seconds during the occlusion test were considered embolic. We

also determined the modified Rankin Scale score at the last fol-

low-up for all included patients, whatever the follow-up time.

Statistical Analysis
Statistical analysis was performed by using SPSS, Version 15.0,

software (IBM, Armonk, New York). Continuous variables were

described as medians and interquartile ranges (Q1–Q3), and were

compared with a Mann-Whitney-Wilcoxon test. Variables by cat-

egory were compared by using a �2 or Fisher exact test.

The factors associated with the occurrence of cerebral/retinal

IEs after treatment were analyzed with a univariate analysis and

then with an exploratory binary logistic regression (for variables

with P � .1 in univariate analysis).

RESULTS
Population
Fifty-six consecutive patients treated by PAO for large, giant, or

fusiform aneurysms of the carotid siphon were included in the

study. Clinical and imaging data before the procedure were avail-

able for every patient. The patients had all been treated by using

coils according to the protocol and indications previously de-

fined. All patients had a well-tolerated BOT with a relative delay of
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venous filling of �4 seconds. One patient who failed a first BOT

underwent bypass surgery and had a PAO after a second BOT. A

trapping with complete occlusion of the aneurysm was obtained

in all patients. The patients’ initial characteristics are presented

in Table 1. Early clinical follow-up (�30 days) was available for

every patient. Thirteen patients (23%) were lost to follow-up

after being discharged. Most of them (12/13) were sent and

followed by hospital centers from abroad. There was no signif-

icant difference between the patients lost to follow-up and

the remainder of the study population regarding the variables

before treatment and the rate of early cerebral/retinal IEs

in early follow-up after treatment (data

not shown). For the remainder of the

population, the median clinical and ra-

diologic follow-up (Q1–Q3) was, re-

spectively, 45 months (range, 25–90

months) and 27 months (range, 13–55

months). Among these patients, all had a

clinical and MR imaging follow-up of �3

months.

Follow-Up after Carotid Occlusion
At the last follow-up, the increase of the

mRS score after the procedure was �2

(excellent outcome) in 53/56 (95%) pa-

tients, equal to 2 in 2/56 (3.5%) patients

(moderate aphasia and facial palsy, mod-

erate limb paresis), and equal to 3 in 1/56

(1.5%) patients (severe dominant arm pa-

resis). In patients with infraclinoid aneu-

rysms, it was �2 in 41/42 (97.5%) pa-

tients and equal to 2 in 1/42 (2.5%)

patients. Permanent morbidity was due ex-

clusively to postprocedure early IEs. No in-

tracranial hemorrhagic event or death was

observed throughout the follow-up period.

The outcome and the complications after

treatment are presented in Table 2.

Occurrence of Cerebral/Retinal IEs
During the early follow-up, an IE was re-
ported in 15/56 (27%) patients and was
completely resolved without sequelae at
discharge in 10/15 (67%). A good Willi-
sian substitute (suggested by a BOT tim-
ing of �2 seconds) was observed in 12/15
(80%) patients with an early IE. During
the late follow-up, an IE was reported in
4/43 (9%) patients, with a time lapse be-
tween 3 months and 2.5 years after the
treatment. For all patients with a late IE,
the symptoms were completely resolved
at discharge. They occurred in the context
of low blood pressure in 3/4 and after in-
terruption of aspirin in 1 patient who had
already had an IE during the early period.
All patients with IEs were managed in a

stroke unit. All had antiplatelets or hepa-

rin for the early period. Among them, 2/15 also received an intra-

venous bolus of abciximab (ReoPro, 10 mg) in the very acute

phase. Patients with recurrent IEs had long-term antithrombotic

therapy. The univariate analysis of the factors associated with the

occurrence of an IE after treatment (whatever the delay) is pre-

sented in Table 3. The exploratory multivariate analysis (entry for

P � .1) found that the existence of at least 1 cardiovascular risk

factor (OR � 7; CI 95%, 1.3–37; P � .024) and the para-/supra-

clinoid topography of the treated aneurysms (OR � 6; CI 95%,

1.1– 40; P � .043) were significantly associated with the occur-

rence of an IE after treatment. The presence of a mural thrombus

FIG 1. Parent artery occlusion in a 51-year-old woman with a left giant intrapetrous carotid
aneurysm revealed by a hearing loss. Front projection of angiography before and during the
occlusion (A), final angiography through the right carotid artery (B), final angiography through
the left vertebra (C), and T2 coronal MR imaging before and 2 years after treatment (D). A, Coils
were set upstream and downstream of the aneurysm, thus trapping the aneurysm and stopping
the flow at its neck, and were set loosely in the aneurysm itself to maintain the thrombus. The
final control (B) shows that the left middle cerebral artery is partially supplied by the right
carotid artery via the anterior communicating artery, but is well supplied by the vertebrobasilar
axis (C) via the left posterior communicating artery, with a venous return almost synchronous
between the left external temporal veins and cerebellar veins. D, MR imaging shows a significant
retraction of the aneurysm (white asterisk) after occlusion.
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decreased this occurrence significantly (OR � 0.1; CI 95%, 0.01–
0.8; P � .033). The other variables were not significantly associ-
ated with the occurrence of an IE: age, fusiform nature of the
aneurysm, aneurysm size of �25 mm, and the administration of
antiplatelet therapy during the procedure. In the univariate anal-
ysis, patients with early or late transient IEs presented more often
with a relative delay of venous filling during the BOT of �2 sec-
onds (P � .043). This association persisted in the group of pa-
tients with late IEs (P � .072).

Symptoms of Mass Effect
Pain partially or completely improved in 42/43 (98%) patients.

The cranial nerve palsy partially or completely improved in 27/32

(84%) patients. Among these patients, 4/32 (12%) presented with

an initial improvement of the cranial nerve palsy, followed by an

unexplained late recurrence with a time lapse ranging from 4

months to 4 years, whereas the volume of the aneurysmal sac was

retracted or stable on MR imaging. The occurrence or worsening

of cranial nerve palsy was observed in 2/56 (3.5%) patients in the

early follow-up after carotid occlusion. For both of these patients,

it was transient in the days following the treatment and then par-

tially or completely improved. Two other patients who did not

present with any improvement of the palsy developed a corneal

ulceration in the months following the carotid occlusion, related

to a sensitive deficiency in the V1 trigeminal branch area already

present before the procedure.

Aneurysm Follow-Up
An aneurysmal retraction was observed on MR imaging in 39/43

(91%) patients (Fig 1D). The 4 patients without significant retrac-

tion presented with an aneurysm still circulating in a retrograde

manner on the angiographic control, supplied in 3 patients by the

ophthalmic artery. The absence of significant retraction was asso-

ciated with a more frequent para-/supraclinoid topography of the

aneurysm (3/12 [25%] versus 1/31 [4%], P � 0.059). One patient

of 43 (2%) presented with growth of a contralateral carotid aneu-

rysm 2 years after the carotid occlusion, requiring selective embo-

lization with no clinical consequences.

DISCUSSION
Our study showed that in a retrospective series of 56 consecutive

patients, PAO by using coils for large/giant or fusiform aneurysms

of the carotid siphon presents a morbidity risk of 5% (2.5% in

patients with infraclinoid aneurysm), a zero mortality risk, an

aneurysmal retraction rate of 91%, an improvement in pain of

98%, and an improvement rate for cranial nerve palsy of 72% for

a median follow-up of �3 years. Factors favoring a postproce-

dural ischemic complication are the para-/supraclinoid topogra-

phy of the aneurysm and the presence of at least 1 acquired car-

diovascular risk factor. On the contrary, the presence of a mural

thrombus is associated with a decreasing ischemic risk. This is the

largest published series of carotid occlusion by using coils for this

type of indication, to our knowledge.

Our study shows a zero mortality rate and morbidity exclu-

sively due to cerebral infarction immediately after the procedure

without hemorrhage, supporting the results of previous series of

PAO.3,9,11

The ischemic events after treatment in our series were most

often due to embolism, because a majority (78%) occurred in

patients with a very good circle of Willis. The greater propor-

tion of IEs in the group of patients presenting with a para-/

supraclinoid aneurysm could be explained by residual intraca-

rotid flow phenomena coming from the ophthalmic artery or

from external carotid emboli. Unlike in the study of Clarençon

et al,9 the presence of a mural thrombus was associated with a

decreasing ischemic risk. A hypothesis could be that the flow is

already slowed down in thrombosed aneurysms and the occlu-

sion is, therefore, more rapidly effective with a lower risk of

embolus. However, no protective effect of the antiplatelet ther-

apy during the procedure was demonstrated in our study.

The IEs occurring in the hemodynamic context and/or in pa-

Table 1: Baseline characteristics of the 56 patients of the study
Characteristics Value

Age (yr) (median) (Q1–Q3) 54 (46–66)
Female (No.) (%) 51 (92)
Vascular risk factor (No.) (%) 31 (55)
Antiaggregation platelet therapy (No.) (%) 15 (27)
Asymptomatic (No.) (%) 4 (7)
Pain (No.) (%) 43 (77)
Cranial nerve palsy (No.) (%) 40 (72)
SAH or CCF (No.) (%) 4 (7)
Giant saccular aneurysms (�25 mm) (No.) (%) 27 (48)
Large saccular aneurysms (�15 mm, �25) (No.) (%) 24 (43)
Fusiform aneurysms (No.) (%) 5 (9)
Infraclinoid aneurysms (No.) (%) 42 (75)
Mural thrombus (No.) (%) 15 (27)
Multiple aneurysms (No.) (%) 11 (20)
Timing of BOT �2 sec (No.) (%) 7 (13)
General anesthesia (No.) (%) 16 (28)

Note:—CCF indicates carotid cavernous fistula.

Table 2: Outcome and complications in 56 patients after carotid
occlusion with coils for large, giant, or fusiform aneurysms of the
carotid siphon

Characteristics

Early FU
(≤30 days)

(n = 56)

Late FU
(>30 days)

(n = 43)
Death (No.) (%) 0 0
Intracranial hemorrhage (No.) (%) 0 0
Ischemic event

Resolved symptoms (No.) (%) 10 (18) 4 (9)
Minor persistent symptomsa (No.) (%) 2 (3.5) 0
Major persistent symptomsb (No.) (%) 3 (5.5) 0

Pain
Resolved or improved (No.) (%) NA 42 (98)
Unchanged (No.) (%) NA 0
Worsened (No.) (%) NA 1 (2)

Cranial nerve palsy
Resolved or improved (No.) (%) NA 23c (72)
Unchanged (No.) (%) NA 9c (28)
Worsened (No.) (%) NA 0

Embolized aneurysm
Retracted (No.) (%) NA 39 (91)
Unchanged (No.) (%) NA 4 (9)
Grown (No.) (%) NA 0

De novo/additional growing
aneurysm (No.) (%)

NA 1 (2)

Note:—NA indicates not assessed.
a Modified Rankin Scale score � 1.
b Modified Rankin Scale score � 1.
c n � 32.
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tients with a longer relative delay of venous filling during BOT are

most often transient and have a good prognosis. Because they can

occur a long time after the PAO, they encourage preventing low

flow or low blood pressure, especially during general anesthesia in

patients treated despite a nonoptimal circle of Willis

The rate of IEs in our study was higher than the rate reported

in most of the studies of PAO in the literature, which varies from

4.5% to 14%.8-11 The systematic inclusion of consecutive patients

obtained from a prospective registry and the consideration of

even early and late transient cerebral or retinal IEs in our study

may explain a part of this difference. Besides, we cannot exclude

the effect of the embolization technique performed exclusively by

using coils in our series and exclusively or mostly by using detach-

able balloons in other series. We could hypothesize that the slower

occlusion of the carotid artery (in approximately 10 minutes) ob-

tained by using coils compared with the immediate occlusion ob-

tained with a balloon could promote the migration of emboli. A

possible improvement of PAO by using coils would be to perform

a transitory occlusion with a balloon of the cervical carotid artery

during the coiling. Even if most of the IEs had a good prognosis at

the last follow-up— especially for the infraclinoid aneurysms—

their relatively high rate of occurrence requires restricting the

indications for PAO to patients with debilitating pain, cranial

nerve palsy, and/or intradural aneurysms.10

PAO in our study had an excellent efficacy for pain, a partial

efficacy for cranial nerve palsy, and an excellent rate of aneurysm

occlusion. These results are comparable with those in other series

of PAO by using predominantly detachable balloons.3,9,11 We re-

port 4 cases of late recurrence of oculomotor disorders despite an

initial regression and a significant retraction of the aneurysm on

MR imaging. This phenomenon has already been described for

carotid siphon aneurysms treated by a reconstructive method by

using coils.18 It has never been reported, to our knowledge, after

PAO and remains unexplained.

We also report a case of a growing contralateral carotid aneu-

rysm 2 years after PAO, which required coil embolization. A re-

cent meta-analysis showed that the development of a new aneu-

rysm or the growth of a pre-existing aneurysm after carotid

occlusion has a 4.3% frequency and occurs within an average of

9.1 years after the occlusion.19 This phenomenon would be pro-

moted by the high compensatory flow of the substitute pathways

of the occluded carotid artery. This risk is low but higher than the

risk reported for reconstructive treatments.20 Given the expected

longer timeframe in which a de novo an-
eurysm develops after PAO, compared
with the mean follow-up in our study, we
cannot establish the long-term safety of
PAO concerning this variable. This time-
frame should probably justify life-long
MR imaging surveillance for patients
treated by PAO.

Whereas selective techniques with
coils plus or minus non-flow-diverter
stents are considered the criterion stan-
dard for the treatment of most saccular
aneurysms of �10 –15 mm, they are asso-
ciated with a high rate of recanalization

in larger aneurysms.4,5,11 Endovascular PAO with trapping has
long been considered the first-line treatment of large aneurysms.
New reconstructive stent-assisted treatments with flow diverters
are increasingly being developed because they have been shown to
be effective in several cases series. A recent prospective noncom-
parative study including 107 patients treated with Pipeline flow
diverters (Covidien) for large or giant aneurysms of the carotid
siphon showed a complete aneurysmal occlusion rate of 73.6% at
180 days and a rate of major ipsilateral stroke or neurologic death
at 180 days of 5.6%. The safety after 180 days and changes in the
symptoms of mass effect were not available.14 One other noncom-
parative study, including 27 patients, reported excellent flow-di-
verter stenting of aneurysms with symptoms of mass effect, with a
100% rate of improvement of the symptoms of mass effect and of
aneurysm retraction.12 Because they preserve the parent vessel,
flow-diverter stents might prevent the occurrence of an early or
late hemodynamic ischemic event and de novo aneurysms. Nev-
ertheless, the superiority of this technique has not yet been proved
by comparative studies with PAO and is still debated.21 Further-
more, recent meta-analyses concerning flow-diverter stents show
that the mortality rate is close to 4%, regardless of the type of
aneurysm.22,23 It was 4% in the study of Briganti et al23 for 76
patients treated for intracavernous aneurysms. The reported fatal
complications with stent-assisted techniques are due to major
hemorrhagic or ischemic complications, which are completely
absent from carotid occlusion series.

Almost one-fifth patients in our study were lost to follow-up.
They were almost exclusively patients living abroad for whom the
follow-up could not be performed in our hospital or in a reference
center in their country and whose phone numbers were unavail-
able or incorrect. It is very unlikely that taking these into account
would have modified the morbidity and mortality rates because
serious complications were observed only during the early follow-
up, which could be analyzed for each patient. Furthermore, base-
line characteristics were similar in patients with and without a late
follow-up. Given the exploratory nature of this study, blind anal-
ysis by an independent review board has not been performed,
introducing potential interpretation biases.

CONCLUSIONS
In this study, PAO to treat large, giant, or fusiform aneurysms of

the carotid siphon is safe and effective, especially for giant infra-

clinoid aneurysms. Because of the ischemic event risk, this treat-

ment should be limited to symptomatic patients or aneurysms

Table 3: Comparison of main baseline characteristics in patients with and without
ischemic events after carotid occlusion (n � 56)

Characteristics
Ischemic

Events (n = 18)
No Ischemic

Events (n = 38) P Value
Age (yr) median (Q1–Q3) 55 (50–64) 52 (43–67) .477
Female (No.) (%) 18 (100) 33 (86) .131
Vascular risk factor (No.) (%) 14 (78) 17 (44) .032
Antiplatelet therapy (No.) (%) 5 (28) 10 (36) .856
Giant aneurysms (�25 mm) (No.) (%) 7 (39) 20 (53) .336
Fusiform aneurysms (No.) (%) 1 (6) 4 (10) .479
Infraclinoid aneurysms (No.) (%) 11 (61) 31 (82) .099
Mural thrombus (No.) (%) 1 (6) 14 (37) .011
Delay of phlebogram �2 sec (No.) (%) 4 (22) 3 (8) .140
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with a high risk of severe bleeding. According to recent meta-

analyses, our results suggest that the validation of stent-assisted

reconstructive treatments for these aneurysms requires con-

trolled studies with PAO.
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