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ABSTRACT

BACKGROUND AND PURPOSE: Fusiform vertebrobasilar giant aneurysms are a rare (�1% of all intracranial aneurysms) but challenging
aneurysm subtype. Little data are available on the natural history of this aneurysm subtype and the impact of the use of flow-diverting
stents on the long-term clinical and imaging follow-up. In this article, we present our experience with the treatment of fusiform verte-
brobasilar giant aneurysms by flow diverting stents. We aim to stimulate a discussion of the best management paradigm for this challenging
aneurysm subtype.

MATERIALS AND METHODS: We retrospectively identified 6 patients with fusiform vertebrobasilar giant aneurysms who had been
treated with flow-diverting stents between October 2009 and March 2012 in our center. The available data were re-evaluated. The
modified Rankin Scale score was assessed before intervention, during the stay in hospital, and at discharge.

RESULTS: Six patients were identified (all male; age range, 49 –71 years; median age, 60 years). Handling of material was successful in all
cases. No primary periprocedural complications occurred. The mean follow-up was 13 months (15 days to 29 months). During follow-up, 3
of 6 patients had recurrent cerebral infarctions, but no patient experienced SAH. Two patients presented with acute thrombotic stent
occlusion. The modified Rankin Scale score was not higher than 3 in any of the cases before intervention, whereas the best mRS score at
the last follow-up was 5. Four of 6 patients died during follow-up.

CONCLUSIONS: Endovascular treatment of fusiform vertebrobasilar giant aneurysms with flow-diverting devices is feasible from a
technical point of view; however, changes in hemodynamics with secondary thrombosis are not predictable. We currently do not intend
to treat fusiform vertebrobasilar giant aneurysms with flow-diverting devices until we have further understanding of the pathophysiology,
natural history, and hemodynamic effects of flow diversion.

ABBREVIATIONS: ASA � acetylsalicylic acid; FVBGA � fusiform vertebrobasilar giant aneurysm

Fusiform vertebrobasilar giant aneurysms (FVBGAs) are a rare but

important and challenging aneurysm subtype. The incidence of

FVBGAs is estimated to be only �1% of all intracranial aneu-

rysms.1-12 Little is known about the natural history of FVBGAs,

but the data available indicate poor outcome and continuous pro-

gression of aneurysm size and related symptoms (brain stem com-

pression, brain stem ischemia, subarachnoid hemorrhage in

particular).13,14

The treatment of FVBGAs presents enormous challenges.

Complex treatment objectives include prevention of hemorrhage,

control of thromboembolic complications, and relief of mass ef-

fect.15 Anatomic predispositions limit therapeutic options to an

endovascular approach with preservation of the parent artery and

perforators.15 Flow-diverting stents, a new option in endovascu-

lar therapy specifically designed for endovascular reconstruction

of circumscript segments of the main brain-supplying arteries,

seem to be a therapeutic option. However little is known about the

potential limitations and threats in the application of these de-

vices in the vertebrobasilar arterial system.16-18

It is, thus, extremely difficult to decide whether to treat FVBGAs

with flow-diverting devices. In this article, we present our experi-

ence with the treatment of FVBGAs by flow-diverting stents and

the long-term clinical and imaging follow-up. We aim to
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stimulate a discussion of the best management paradigm for this

challenging aneurysm subtype.

MATERIALS AND METHODS
Patient Selection
We retrospectively reviewed the endovascular data base at the

University of Munich Hospital, Großhadern Campus, and iden-

tified 6 patients with FVBGAs who had been treated between Oc-

tober 2009 and March 2012 with either Pipeline Embolization

Devices (ev3, Irvine, California) or Silk flow-diverting stents (Balt

Extrusion, Montmorency, France) (Table 1).

Data Collection and Interpretation
The available data, consisting of imaging and patient reports, were

re-evaluated by 3 experienced neuroradiologists. Patient reports

were reviewed to assess the preinterventional modified Rankin

Scale scores19,20 and the clinical course, including symptoms be-

fore intervention, during the hospital stay, and at discharge. Ad-

ditionally, patients or relatives were interviewed in our outpatient

clinic or contacted by telephone to determine clinical symptoms

during follow-up, current modified Rankin Scale scores and/or

cause of death.

Follow-up imaging reviewed consisted of digital subtraction

angiography and MR imaging examinations performed on a 3T

scanner (Signa HDxt; GE Healthcare, Milwaukee, Wisconsin),

including gradient-echo, diffusion-weighted imaging, T2WI and

T1WI (with or without gadolinium), T2-weighted fluid-attenu-

ated inversion recovery, and MR vascular imaging (3D time-of-

flight angiography and contrast-enhanced MR angiography). All

images were re-evaluated with special regard to aneurysm size and

location, intraluminal thrombus formation, stent patency, terri-

torial ischemia, and/or intracranial hemorrhage.

Primary periprocedural complications were defined as any

technical problems in the delivery of the device or as any clinical

deterioration observed within the first 24 hours after the proce-

dure. Due to the retrospective study design, institutional review

board approval was not obtained.

Indications and Decision-Making Process
In all cases, the indication for an interventional approach was the

result of an individual patient-based and interdisciplinary deci-

sion-making process. Endovascular therapy by flow diversion was

considered in patients with acute or chronically deteriorating

brain stem symptoms due to FVBGAs in combination with a high

psychological strain on the patient. These patients were presented

for discussion at a weekly case conference attended by neurosur-

geons, neuroradiologists, vascular sur-

geons, neurologists, and radiotherapists.

An interdisciplinary decision in fa-

vor of an endovascular approach led to

an honest, transparent, and open-out-

come discussion with the patient and

family, in which the current state of in-

formation was clearly presented. The

discussion included the probably poor

natural history of the disease and any

complications associated with all meth-

ods of treatment. All patients were made aware that the use of

flow-diverting stents in this aneurysm subtype was not a firmly

accepted therapeutic paradigm but an individualized investiga-

tional therapeutic approach. During the observation period, all

patients were put on acetylsalicylic acid (ASA), 100 mg/day. All

patients received the best medical treatment to control other car-

diovascular risk factors (hypertension and hypercholesterolemia

in particular).

Periprocedural Management
All procedures were performed with the patient under intubation

anesthesia conditions. Activated clotting time was continuously

measured and elevated on a level of �200 seconds by heparin

during the entire procedure. Adjunctive coiling to assist throm-

bosis of the aneurysm was performed when appropriate during

the intervention. After the procedure, all patients were kept under

surveillance, including continuous blood pressure monitoring,

for at least 24 hours in a neurosurgical or neurologic intensive care

unit.

All patients underwent a standardized closely monitored

antiplatelet medication regimen. Tirofiban (Aggrastat) was in-

travenously administered with a loading dose of 0.4 �g/kg/min

for 30 minutes followed by a maintenance dose with a contin-

uous perfusion rate of 0.1 �g/kg/min. At 12:00 AM on the first

postinterventional day, 300-mg clopidogrel and 100-mg ASA

were given orally, whereas 4 hours later (04:00 AM), tirofiban

infusion was stopped. Therapeutic responses to tirofiban,

clopidogrel, and ASA were monitored by Multiplate (Roche

Diagnostics International, Rotkreuz, Switzerland) testing per-

formed 15 minutes after the beginning of the tirofiban infu-

sion, at the end of the intervention, and at 10:00 AM on first

postinterventional day. During follow-up, a combination of

clopidogrel, 75 mg/day, and ASA, 100 mg/day, was given for a

minimum of 6 months followed by a life-long therapy with

ASA, 100 mg/day (Table 2).

Study Devices
Flow-diverting devices consist of a flexible, microcatheter-deliv-

ered, self-expanding, endovascular “stentlike” construct intended

to create a laminar flow pattern in the parent artery and secondary

thrombosis within the aneurysm, while keeping open the arte-

rial perforators.21 Patients in this case series were treated with

either Pipeline or Silk devices, the latter partially in a “telescop-

ing technique,”22 combining LEO (Balt Extrusion) and Silk

stents (Table 1).

Table 1: Treatment & primary periprocedural complications

No. Material
Several
Sessions

Additional
Coiling

Primary
Periprocedural
Complications

1 6 � Pipeline No No No
2 2 � Silk, 3 � LEO No No No
3 2 � Silk, 7 � LEO� Yes No No
4 2 � Silk, 3 � LEO No Yes No
5 4 � Silk, 4 � LEO� Yes Yes No
6 3 � Silk No No No
Ratio 2/6 2/6 0/6
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RESULTS
Patient Collective
Six patients were identified. They were all male. Age at the time of

the decision to intervene ranged from 49 to 71 years (median, 60

years). Patients presented with a heterogeneous set of symptoms,

mostly consistent with progressive brain stem dysfunction and

compatible with the specific anatomic shape, size, and position of

the underlying aneurysm in all cases (Table 3). In 4 patients (pa-

tients 1, 3, 5, and 6), there was evidence of territorial infarction in

preinterventional MR imaging. With the exception of patient 3, in

whom the infarct was located in the vascular territory of the left

posterior pericallosal artery (�10 years ago), all infarcts were ei-

ther in a brain stem or pontomedullary location (Table 3).

Only 1 patient (patient 4) had a FVBGA-induced acute sub-

arachnoid hemorrhage during the observation period. Most in-

teresting, the patient presented with a Glasgow Coma Scale score

of 14, when referred to our emergency department. In this case,

the presence of an SAH was the determining factor in the decision

to intervene (Tables 3 and 4). The wide range of observation pe-

riods (mean, 17.5 months; range, 3– 48 months) was the result of

the individualized decision-making process, mainly driven by in-

dividual clinical deterioration and changes in aneurysm shape

and size (Table 4). All aneurysms were located in the basilar ar-

tery, 4 extending into the V4 segment of the left vertebral artery

(patients 1, 3, 4, and 6). The maximum aneurysm diameter was

2.23 cm on average, ranging from 1.3 to 3.0 cm (Table 4).

Intervention and Primary Periprocedural Complications
The material and periprocedural course are summarized in Table

3. Four patients (patients 2, 3, 4, and 5) were treated with a com-

bination of Silk and LEO or LEO� stents in a “telescoping tech-

nique” to provide a scaffold of support. Patient 1 was treated with

a series of overlapping Pipeline Embolization Devices, and patient

6 was treated solely with Silk stents (Table 1). In 2 patients (pa-

tients 4 and 5), the V4 segment of the right vertebral artery was

occluded directly at the anatomic intersection to the basilar artery

by coiling due to its contribution to the aneurysm supply. In 2

cases (patients 3 and 5), the procedure was split into 3 sessions on

consecutive days to achieve optimum results of the flow-diversion

effect (Table 1). The detachment of the stents and handling of

material were successful in all cases. No primary periprocedural

complications, according to our definition, were observed within

the first 24 hours after the intervention (Table 1). No nonre-

sponders on tirofiban, ASA, or clopidogrel were detected in Mul-

tiplate testing.

Secondary Complications and Follow-Up
Secondary complications and follow-up are summarized in Tables 5

and 6. Three of 6 patients (patients 3, 4, and 5) had recurrent cerebral

infarctions in anatomic locations shown in Table 5. No patient expe-

rienced SAH during follow-up (Table 4). In all except 1 patient (patient

6), thrombotic occlusion of the aneurysm outside the stent was contin-

uously progressive but incomplete during follow-up (Table 5).

Table 2: Antiplatelet regimen timeline

Observation
Period

Intervention Day 1 after intervention

Follow-Up PeriodDelivery of the First Stent During Intervention 12:00 AM 4:00 AM 10:00 AM

ASA 100 mg/day Tirofiban (Aggrastat) i.v., Multiplate test Clopidogrel 300 mg p.o. Tirofiban (Aggrastat) i.v.,
stopped

Multiplate test 1) First 6 months clopidogrel
75 mg/day and ASA 100
mg/day

1) loading dose, 0.4
�g/kg/min (30 min),

1) 15 min after tirofiban start, ASA 100 mg p.o. ASA response?
clopidogrel response?

2) lifelong therapy
ASA 100 mg/day

2) maintenance dose,
0.1 �g/kg/min

2) end of the intervention,
tirofiban response?

Note:—p.o. indicates by mouth; i.v., intravenous.

Table 3: Clinical characteristics of the patients
No. Sex Age (yr) Symptoms Leading to Intervention

1 M 64 Left-sided hemiplegia and facial nerve paresis, line-of-sight nystagmus to the left, dysarthria, dysphagia
2 M 71 Diplopia, insecure gait, progressive aneurysm size, fear of death
3 M 65 Progressive right-sided hemiparesis, increasingly insecure gait with recurrent falls, clumsiness, and

sensory deficits in the right upper extremity
4 M 58 Recurrent episodes of dizziness, headache, tinnitus, sensory deficits in right arm and limb and acute

prepontine SAH
5 M 54 Persistent central oculomotor disorder, progressive dysarthria, and latent monoparesis of the right limb
6 M 49 Diplopia due to abducens nerve paresis, dysphagia, hypesthesia of left face and hand, dysarthria,

instable gait
Mean age (range) 60 (49–71)

Table 4: Anatomical and clinical findings during observation period

No. Aneurysm Location and Size (cm)

Time between
Initial Diagnosis and

Procedure (mo)
Territorial Infarct

Prior to Procedure
SAH Prior

to Procedure
1 BA/V4 2.2 8 Yes, pontomedullary No
2 BA 2.8 48 No No
3 BA/V4 2.0 13 Yes, pericallosal No
4 BA/V4 1.3 4 No Yes
5 BA 3.0 29 Yes, brain stem No
6 BA/V4 2.1 3 Yes, brain stem No
Mean (range, ratio) 2.23 (1.3–3) 17.5 (3–48) 4/6 1/6

Note:—BA indicates basilar artery.
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Stents remained patent in most cases; however, 2 patients (pa-

tients 3 and 4) presented with acute thrombotic stent occlusion on

days 9 and 32, respectively. Immediate interventional recanaliza-

tion procedures were performed successfully; however, residual

neurologic deficits were persistent in both cases (Table 5). In par-

ticular, growing thrombus formation led to an in-stent thrombo-

sis (�80%) at the upper part of the stent construct of patient 3.

Neither local thrombolysis with 20-mg rtPA nor direct aspiration

maneuvers showed significant effects. Partial recanalization of the

stent construct could finally be achieved by using a 6 � 3 cm

Solitaire stent-retriever system (Covidien, Irvine, California).

However, the final result showed an entry/re-entry flow pattern,

which bypassed persistent in-stent stenosis via the nonthrom-

bosed superior aneurysm part. Patient 4 presented with throm-

botic occlusion of the proximal stent construct ranging from the

V4 segment of the left vertebral artery into the middle basilar

artery. Local thrombolysis with a total of 25-mg rtPA for 30 min-

utes and a singular aspiration maneuver resulted in complete re-

canalization of the stent and all arteries.

Follow-up was 13 months on average, ranging from 15 days to

29 months (Table 6). The mRS score was not higher than 3 in any

of the cases before intervention, whereas the best mRS score at the

last follow-up was 5. As indicated in Table 6, four patients died

during follow-up. In 2 cases, the clinical course and MR imaging

indicated progressive brain stem compression leading to neuro-

logic deficits. Related secondary pneumonia was the cause of

death in patient 1. Patient 2 died during the follow-up period due

to a malignant cardiac arrhythmia and myocardial failure. Patient

3 had an extremely poor course with recurrent ischemia and

thrombotic stent occlusion on day 9 after primary intervention.

Despite a successful recanalization procedure, bilateral pon-

tomedullary infarcts remained, leading clinically to a locked-in-

syndrome. The patient died on day 15 after the primary procedure

(Tables 5 and 6).

DISCUSSION
FVBGAs still represent a worst case scenario for both patient and

physician. Data available on the natural history of this disease

suggest a progressive and fatal clinical course. The mortality rate is

23%–35% during 5 years.14,23,24 Death is mainly caused by cere-

bral infarction and brain stem compression, with spontaneous

ruptures and consecutive subarachnoid hemorrhage occurring

rather infrequently (0.9%–2.3% a year).14,24,25 The recent litera-

ture mentioned above represents the best available evidence to

underpin therapeutic decisions. Mainly due to the rare occur-

rence of this type of fusiform aneurysm disease, the literature only

consists of case series. Despite their important impact on clinical

decision-making, the evidence level of these publications is thus

limited.

The specific anatomic feature of the basilar artery with its mul-

tisegmental supply of the brain stem by numerous perforating

branches rules out a vessel-occluding therapeutic approach. Pre-

vious treatment effort, surgical or endovascular, including prox-

imal vessel occlusion with or without bypass could not resolve this

problem. Despite aggressive surgical treatment, the long-term

outcome remains poor for most patients.26

Flow-diverting stents, available since 2007, seemed to be a

therapeutic option. Data available in the literature on the use of

flow-diverting stents, mostly case series, gave rise to optimism. In

a series by Phillips et al,27 32 aneurysms of the posterior circula-

tion were treated with flow-diverting stents. Mean aneurysm size

was 9.7 mm. Twenty aneurysms classified as fusiform, blister,

sidewall, or dissecting were included. The authors reported a

complete occlusion rate of 96% in a follow-up of �12 months.

Fischer et al28 reported complete occlusion rates of 74% in com-

bination with 4.54% morbidity and 2.27% mortality in a cohort of

88 patients (mean aneurysm size, 3.8 mm; 22% posterior circula-

tion). They included 63 (62%) saccular aneurysms, 33 (33%) fusi-

form aneurysms, and 5 (5%) dissections. Finally, McAuliffe et

Table 5: Secondary complications during follow-up

No. Territorial Ischemia during FU
SAH during

FU
Complete Aneurysmal
Thrombotic Occlusion Stent Occlusion during FU

1 No No No No
2 No No No No
3 Yes, brain stem No No Stent occlusion (day 9)3

successful recanalization
4 Yes, brain stem/cerebellum, thalamus/pontomedullary No No Stent occlusion (day 32)3

successful recanalization
5 Yes, brain stem/cerebellum No No No
6 No No Yes No
Ratio 3/6 0/6 1/6 2/6

Note:—FU indicates follow-up.

Table 6: Follow-up and clinical outcome

No. Duration Follow-Up
mRS Prior to

Procedure
mRS Last

Follow-Up Cause of Death
1 17 mo 3 6 Brain stem compression (due to secondary pneumonia)
2 5 mo 3 6 Cardiac
3 12 days 2 6 Locked-in syndrome, dismissal of therapy at the request

of the patient and relatives
4 17 mo 1 5 –
5 29 mo 3 5 –
6 9 mo 3 6 Brain stem compression
Mean (range) 13 mo (0.5–29 mo)

Note:—mRS indicates modified Rankin Scale score.
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al29reported 54 cases (19% posterior circulation; mean aneurysm

size, 13.1 mm) with a complete occlusion rate of 85.7% in a

6-month follow-up in combination with 0% morbidity and 0%

mortality.

However, the problem with all these publications is that a sta-

tistically relevant extrapolation of data on the anatomic subtype of

FVBGA is not feasible. Of the total of 32 aneurysms in the poste-

rior circulation in the article by Phillips et al,27 only 8 were located

in the basilar trunk. No detailed information on aneurysm mor-

phology or giant subtype was provided. Fischer et al28 did not

specifically address this aneurysm subtype. Furthermore, only

50% of their baseline collective had a 10-month follow-up. In the

collective of McAuliffe et al,29 no differentiated information on

performance of flow diverters in FVBGAs was provided and the

total follow-up of all cases was not longer than 6 months. To sum

up, despite positive results on the use of flow-diverting stents in

other aneurysm types and/or anatomic locations, little has been

reported on the complication rate of flow-diverting stents in the

FVBGA subtype.

Siddiqui et al30 reported specifically on flow diversion in the

treatment of large or giant fusiform vertebrobasilar aneurysms.

The authors presented their initial results with this therapy ap-

proach, including significant morbidity and mortality encoun-

tered. Of the 7 patients treated with flow-diversion devices, 4 died.

The authors “have opted to cease treating most large aneurysms of

the entire basilar artery with flow-diversion techniques” until they

“can gain further understanding of the hemodynamic effects on

brain stem perforators.”30

Meckel et al31 also reported on 10 patients treated with flow-

diverting stents in complex aneurysms at the vertebrobasilar junc-

tion. Six patients had a large or giant aneurysm of the fusiform sub-

type. Four of these 6 patients died during follow-up, and 1 of the

remaining 2 patients was “lost to further follow-up after 6 months.”

The preinterventional clinical course of our patients—some

under observation for up to 4 years— continuously deteriorated

and finally resulted in an interdisciplinary, patient-specific deci-

sion in favor of an experimental endovascular therapeutic ap-

proach. All patients were exposed to a high load of psychological

strain and endured their chronically deteriorating disease with a

poor history. Even if we cannot quantify this factor by means of a

FIG 1. A, Patient 4, primary intervention. Anteroposterior view of a vertebral artery angiogram shows an FVBGA involving the distal V4 segment
of the left vertebral artery. B, Patient 4, primary intervention. Anteroposterior view of a vertebral artery angiogram demonstrates the final stent
position. C, Patient 4, primary intervention. Anteroposterior view of a vertebral artery angiogram shows patency of the stents with adjacent
contrast agent pooling, indicating hemostasis inside the aneurysm.

FIG 2. A, Patient 4, MR imaging during follow-up. Transverse contrast-enhanced MR angiography on day 3 after intervention shows patency of
the stents with adjacent thrombus formation inside the aneurysm. B, Patient 4, MR imaging during follow-up. Transverse contrast-enhanced MR
angiography on day 8 after the intervention shows patency of the stents with progressive-yet-incomplete thrombus formation inside the
aneurysm. C, Patient 4, MR imaging during follow-up. Transverse contrast-enhanced MR angiography on day 39 after the intervention shows
patency of the stents with progressive yet incomplete thrombus formation inside the aneurysm.
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scored survey, it is not negligible because it represents a human

factor in the decision-making process.

Primary procedural success was remarkably good, and the

procedural complication rate was very low. As shown in Table 1,

no technical problems occurred during deployment of the stents.

Stent implantation and periprocedural management were per-

formed according to all principles of good clinical practice and in

line with the recommendations of the manufacturer. As indicated

in Fig 1A–C, flow diversion with deceleration of blood flow in

the aneurysm outside the implanted devices was demonstrable

in all cases (Fig 1A–C). In addition, no clinical complications

were observed within the first 24 hours after the initial inter-

vention (Table 1).

However, the clinical course in the further follow-up was ex-

tremely poor. In 2 cases, stent occlusion occurred on days 9 and 32

(patients 3 and 4, respectively), leading to an immediately life-

threatening thrombotic occlusion of the basilar artery. Despite

immediate medical and endovascular interventions, both pa-

tients had persistent grave neurologic deficits. Patient 3 was

“locked-in” after this incident and died on day 15 after the

primary intervention.

As shown in Fig 2A–C, thrombotic occlusion of the primary

aneurysm was progressive but incomplete in 5 of 6 cases (Table 5

and Fig 2A–C). After a mean follow-up of 13 months, 4 of 6

patients had died. With an mRS score of 5 in the last follow– up,

the remaining 2 patients also showed an extremely poor outcome

compared with their preinterventional mRS values of 1 and 3,

respectively (patients 4 and 5, Table 6).

Although we cannot prove this statement, the clinical course

in all cases was presumably worse than the known evidence-based

data would suggest for the spontaneous natural history of the

disease. Two patients died because of progressive mass effect of

their FVBGAs in long-term follow-up. Steroidal treatment and

other antiedema therapy always should be considered, of course,

but in our cases, unfortunately, they were unable to stop contin-

uous aneurysm growth and aggravating brain stem compression.

Treatment with anticoagulants may seem to be justified in light of

the high risk of ischemic stroke. However, the increased risk of

intracranial hemorrhage might cause complications as well.

Hence, no definite statement on medical treatment can be

given.32

An important limitation of our data needs to be discussed: The

monocentric approach with 6 patients does not allow statistically

valuable conclusions. However, because there are only a few pub-

lications on the use of flow-diverting stents in fusiform vertebro-

basilar aneurysms in the literature, we consider our findings to be

an important message to the neurointerventional community.

CONCLUSIONS
Endovascular treatment of FVBGAs with flow-diverting devices is

feasible from a technical point of view and did not cause any

immediate periprocedural complications. However, changes in

hemodynamics with secondary thrombosis are not predictable.

The patency of brain stem perforators intended to have continu-

ing ability to draw blood through the flow-diversion devices can-

not be guaranteed. Evidence on the natural history of this aneu-

rysm subtype is poor; this knowledge hinders treatment decisions.

Despite all limitations, we believe that out treatment effort wors-

ened rather than positively affected the individual prognosis of

our patients. In accordance with other authors, we currently do

not intend to treat fusiform vertebrobasilar giant aneurysms with

flow-diverting devices until we have gained further understand-

ing of the pathophysiology, natural history, and hemodynamic

effects of flow-diversion devices on FVBGAs. We strongly en-

courage the publication of the experiences of other centers of this

challenging and yet not appropriately treatable aneurysm

subtype.
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