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(Abstract \

Background: Fusiform aneurysms of the vertebrobasilar system are pathologically heterogeneous lesions whose clinical be-
havior depends primarily on the underlying arterial wall pathology rather than on their angiographic morphology. The Mizu-
tani classification, derived from histopathological-radiological correlation, differentiates four wall-based subtypes of non-
atherosclerotic fusiform/dissecting aneurysms, each carrying distinct natural histories and therapeutic implications. We report
a clinically illustrative case in which the differential between chronic dissecting aneurysm and atherosclerotic dolichoectasia
carried major management consequences.

Case description: A 72-year-old man, an active smoker, presented forty-eight hours after the abrupt onset of severe rotational
vertigo and gait instability, followed within hours by left-sided weakness, peripheral facial palsy, and dysarthria. Neurologi-
cal examination showed left hemiparesis (4/5), paralytic dysarthria, and a National Institutes of Health Stroke Scale (NIHSS)
score of 2. CT angiography of the supra-aortic vessels revealed a fusiform aneurysm of the vertebrobasilar system with an
adjacent acute ischemic lesion in the brainstem and an intramural thrombus organized in layers. The morphological pattern,
the presence of laminated mural thrombus, and the absence of diffuse atheromatous burden suggested a chronic dissecting
aneurysm (Mizutani type III-1V) rather than purely atheromatous dolichoectasia.

Conclusion: Fusiform vertebrobasilar aneurysms are not a single entity. Distinguishing chronic dissecting aneurysms from
atherosclerotic dolichoectasia is clinically critical because the haemorrhagic risk, the rate of progression and the appropriate
use of antithrombotic or endovascular therapy differ substantially. We argue that imaging in such cases should not merely de-
scribe shape but should attempt to characterize the arterial wall, and that the integration of the Mizutani (wall-based) and Park
(behaviour-based) classifications offers the most coherent framework for individualized management.
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Introduction classification of non-atherosclerotic fusiform and dissecting

Intracranial fusiform aneurysms account for less than 10%
of intracranial aneurysms but carry disproportionate morbid-
ity, particularly when located in the vertebrobasilar circulation
[1,2]. Long considered a single morphological entity, these le-
sions are now recognized as a heterogeneous group of arterial
wall diseases ranging from acute dissection to chronic doli-
choectatic degeneration [3]. The clinical implications of this
distinction are substantial: an acute dissecting aneurysm car-
ries a high short-term risk of haemorrhage and warrants urgent
intervention, whereas a slowly progressive dolichoectasia may
behave indolently for years.

In 1999, Mizutani and colleagues proposed a pathology-based

aneurysms based on the integrity of the Internal Elastic Lamina
(IEL), the intimal layer and the media [3,4]. Almost a decade
later, Park et al. complemented this anatomical framework by
stratifying these aneurysms according to their clinical behav-
iour — haemorrhagic, ischaemic, compressive or asymptom-
atic — and by linking each pattern to the natural history and to
therapeutic options [5]. Taken together, these two complemen-
tary classifications form the conceptual backbone of contempo-
rary practice when facing a vertebrobasilar fusiform aneurysm.
Despite this conceptual maturation, in everyday clinical prac-
tice the equation "dilated basilar artery = atherosclerosis" re-
mains widespread. This simplification overlooks the fact that
a substantial proportion of fusiform vertebrobasilar lesions
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reflect a primary mural pathology — chronic dissection, IEL
fragmentation, medial degeneration — rather than atheroscle-
rotic plaque [3,6]. Misclassification has therapeutic conse-
quences, including inappropriate antiplatelet or anticoagulant
therapy in lesions with haemorrhagic potential, and underesti-
mation of risk in lesions interpreted as benign.

We describe a 72-year-old man who presented with a poste-
rior circulation ischaemic stroke in the setting of a fusiform
vertebrobasilar aneurysm harbouring a laminated intramural
thrombus, and we use this case to revisit the diagnostic and
therapeutic implications of the Mizutani—Park framework.

Case Presentation

History

A 72-year-old right-handed man, an active smoker (40 pack-
years), with no prior history of hypertension, diabetes or known
atherosclerotic vascular disease, presented to the emergency
department forty-eight hours after the onset of severe rotation-
al vertigo and gait instability. Within a few hours of vertigo on-
set, he developed left-sided motor weakness, dysarthria and a

peripheral facial palsy. There was no history of headache, head
or neck trauma, recent infection, or chiropractic manipulation.
The patient denied prior transient ischaemic events.

Clinical examination

On admission, vital signs were as follows: blood pressure
140/100 mmHg, heart rate 64 beats per minute, glycaemia 1.55
g/L, and oxygen saturation 98% in room air. Neurological ex-
amination disclosed a left hemiparesis graded 4/5 on the Medi-
cal Research Council scale (predominantly proximal), para-
lytic dysarthria and a peripheral left facial palsy. There was no
aphasia, no neglect, no cranial nerve deficit beyond the facial
palsy, and no sensory level. Cerebellar testing was limited by
hemiparesis but no overt ataxia of the right limbs was elicited.
The patient's NIHSS score was 2/42.

Imaging

Non-contrast cerebral CT performed within an hour of admis-
sion excluded haemorrhage. CT angiography of the supra-
aortic and intracranial arteries revealed an irregular fusiform
dilatation involving the distal right vertebral artery and the

Figure 1: CT angiography of the patient demonstrating the basilar artery aneurysm in the axial (4), coronal (B) and sagittal (C)
planes. The intramural thrombus (arrows) is responsible for luminal narrowing (asterisk).

Figure 2: Brain MRI of the patient demonstrating a median pontine ischemic lesion on Diffusion Weighted Imag-
ing (DWI) (4), a mural thrombus of the basilar artery with luminal narrowing on Fluid Attenuated Inversion
Recovery (FLAIR) imaging (B). The T2* sequence (C) shows a layered thrombus (arrow). The aneurysm appears
to have a fusiform shape on Magnetic Resonance Angiography (MRA) (D).
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proximal basilar artery, with luminal narrowing in the immedi-
ately adjacent segment ("pearl-and-string" pattern), as well as a
small ischaemic lesion in the corresponding brainstem territo-
ry. The diameter of the aneurysmal segment exceeded 10 mm.
A heterogeneous intramural thrombus was identified, arranged
in concentric layers — a finding characteristic of chronic dis-
section with repeated mural haematoma episodes (Figure 1).
The contralateral vertebral artery and the carotid system were
free of significant atheromatous disease. Magnetic resonance
imaging using black-blood T1-weighted sequences confirmed
a hyperintense crescentic signal within the wall, compatible
with intramural hematoma, and demonstrated the laminated
thrombus organization. There were no concomitant aneurysms
in the anterior circulation.

Initial management

After multidisciplinary discussion involving neurology, neu-
rovascular interventional radiology and neurosurgery, intra-
venous thrombolysis and mechanical thrombectomy were not
pursued given the suspected wall pathology and the small in-
farct volume with low NIHSS. The patient was admitted to the
stroke unit for blood pressure control, surveillance and reas-
sessment. Single antiplatelet therapy was withheld until further
wall imaging characterization, given the haemorrhagic risk as-
sociated with a possible chronic dissecting aneurysm.

Discussion

The Mizutani classification: a wall-based framework
Mizutani and colleagues introduced their classification of in-
tracranial non-atherosclerotic fusiform and dissecting aneu-
rysms on the basis of histopathological analysis of resected

specimens combined with clinical and radiological data [3,4].
The strength of the classification lies in its anchoring in the
pathological state of the three layers of the arterial wall — the
intima, the media and especially the internal elastic lamina.
Four types are recognized (Table 1).

It is essential to underscore that this classification does not en-
compass purely atherosclerotic fusiform aneurysms. Athero-
matous fusiform aneurysms - typically slowly growing, with
concentric homogeneous wall thickening and diffuse plaque
burden in a patient with classical cardiovascular risk factors
— are biologically and prognostically distinct, and they were
deliberately excluded from Mizutani's series [3,7]. Failing to
make this distinction in practice results in conflating dissec-
tion with atherosclerosis, with potentially serious therapeutic
consequences.

Atherosclerotic versus chronic dissecting fusiform aneu-
rysms: a critical distinction

In a fusiform aneurysm of the vertebrobasilar system, the dif-
ferential diagnosis between an atheromatous dolichoectasia
and a chronic dissecting aneurysm of Mizutani type III or IV
cannot be made on the basis of luminal angiography alone.
Vessel wall imaging (VWI) with high-resolution black-blood
T1-weighted sequences is now the cornerstone of the differen-
tiation (Table 2) [8,9].

A formal distinction is rarely possible without histology. Nev-
ertheless, several arguments may shift the balance in favour
of a chronic dissecting aetiology in our patient: the irregular,
asymmetric dilatation; the presence of a layered mural throm-

Table 1: The Mizutani classification of non-atherosclerotic intracranial fusiform and dissecting aneu-
rysms. Adapted from Mizutani T et al.

noid haemorrhage

Type Pathology Clinical pattern Imaging Course
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ture risk

IT — Segmental ecta-
sia

Chronic medial thinning,
IEL preserved

Often asymptomatic or
ischaemic

Localized fusiform dila-
tation

Slow progression

IIT — Dolichoectatic
dissecting aneurysm

Diffuse wall degenera-
tion, IEL fragmentation

Compression  of  the
brainstem, ischaemia,
rare haemorrhage

Elongated and dilated
artery (typically basilar)

Chronic, severe

IV — Chronic dis- | Repeated dissections, . . . Major  diagnostic

secting aneurysm | laminated thrombus, par Mixed: ischaemic +com- | Layered mural  throm- pitfall; progressive
: . . S i i th | ° .
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Table 2: Imaging and clinical features differentiating chronic dissecting fusiform aneurysms from

atheromatous fusiform aneurysms.

Feature

Chronic dissecting aneurysm

(Mizutani ITI-1V)

Atheromatous fusiform aneurysm

Wall on T1 (VWI)

Mural haematoma, layered hyperintense

signal

ment

Homogeneous concentric thickening, diffuse enhance-

Mural thrombus

Organized in layers, dynamic remodelling

over time

Organized, may show calcifications

Morphology

Irregular, asymmetric dilatation, adjacent

stenotic segment

Regular, often concentric dilatation

Distribution

Vertebral artery, basilar trunk, frequently lo-

calized

Classical territories (proximal basilar), often associated
atheromatous disease elsewhere

Clinical evolution

Dynamic, fluctuating, episodic

Stable or slowly progressive

Underlying pathology

IEL rupture or fragmentation, medial degen-

eration

Atherosclerotic plaque
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bus on VWI; the absence of widespread atheromatous burden
in other vascular territories despite advanced age; and the dy-
namic clinical evolution — an abrupt vertigo followed within
hours by acute brainstem ischaemia [8,10].

Park's behavioural framework: complementing Mizutani
Whereas the Mizutani classification describes what the lesion
is (the wall pathology), Park's framework describes what the
lesion does (its clinical phenotype).5 Park and colleagues strat-
ified vertebrobasilar non-saccular aneurysms into four clinical
subgroups: haemorrhagic, ischaemic/embolic, compressive,
and asymptomatic. Each pattern is associated with a distinct
natural history, distinct management priorities and distinct
risks. Our patient presented with an ischaemic-embolic pheno-
type, which carries a recurrence risk that justifies considering
antithrombotic therapy — yet the underlying chronic dissect-
ing pathology raises the spectre of haemorrhage and warrants
caution.

Integrating both frameworks yield a more nuanced clinical pic-
ture: in our patient, the lesion is most likely a Mizutani type
III or IV (wall) presenting with a park ischaemic phenotype
(behaviour). Each axis informs a different therapeutic question
— antithrombotic strategy, surveillance interval, and the role
of endovascular treatment.

Therapeutic implications

There is no standardized treatment for fusiform vertebrobasilar
aneurysms. Therapeutic decisions must integrate the suspected
wall pathology, the dominant clinical phenotype, the lesion's
growth trajectory, the involvement of perforating branches and
the patient's comorbidities [5,11,12]. Three main therapeutic
strategies coexist:

(i) Conservative management: Indicated in stable asymptom-
atic lesions or in elderly patients with significant comorbidi-
ties. It comprises strict control of vascular risk factors (blood
pressure, lipid profile, smoking cessation), and periodic imag-
ing surveillance (typically magnetic resonance angiography
every 6—12 months, with VWI when feasible).

(ii) Medical antithrombotic therapy: Single or dual antiplate-
let therapy may be considered when the dominant phenotype
is ischaemic and the haemorrhagic risk is judged acceptable on
the basis of wall imaging. Therapeutic anticoagulation remains
controversial; in patients with chronic dissecting aneurysms or
laminated mural thrombus, the haemorrhagic potential gener-
ally outweighs the antithrombotic benefit [11,13].

(iii) Endovascular treatment: Flow-diverting stents, stent-
assisted coiling, and parent artery occlusion (after balloon test
occlusion) are the principal endovascular options. Their main
limitation in the basilar trunk is the presence of perforating
arteries supplying the brainstem, which may be occluded by
stent-related thrombosis, with potentially catastrophic conse-
quences [12,14,15]. Surgical bypass with parent artery occlu-
sion is reserved for selected cases unsuitable for endovascular
approach.

In our patient, after multidisciplinary review and given the wall
imaging features suggesting chronic dissection with a small
ischaemic burden, conservative management was elected, with
strict blood pressure control, smoking cessation counselling,
and high-resolution MRI surveillance at three months. Single
antiplatelet therapy was reintroduced cautiously after re-imag-
ing confirmed stability of the mural haematoma signal.

Key Messages

1. Not all fusiform aneurysms are atherosclerotic: A sub-
stantial proportion of vertebrobasilar fusiform lesions reflect a
primary wall pathology — chronic dissection, IEL fragmenta-
tion, medial degeneration — rather than atherosclerosis.

2. The Mizutani classification recognizes four distinct wall-
based subtypes (acute dissection, segmental ectasia, dolicho-
ectatic dissecting aneurysm, chronic dissecting aneurysm with
mural thrombus), each with a distinct natural history.

3. Alaminated intramural thrombus is a hallmark of chron-
ic dissecting aneurysm (Mizutani type [V) and a major diag-
nostic clue distinguishing it from atheromatous dolichoectasia.
4. Vessel wall imaging is now essential: High-resolution
black-blood T1 MRI characterizes the wall, identifies mural
haematoma, and informs the choice of antithrombotic and in-
terventional strategy.

5. Management is individualized: The Mizutani—Park inte-
grated framework — what the lesion is and what the lesion
does — should guide therapeutic decisions. There is no "one
size fits all" approach.

Conclusion

Fusiform vertebrobasilar aneurysms are not a homogeneous
entity. Behind a superficially similar angiographic appearance,
the underlying arterial wall may harbour an acute dissection,
a chronic dissecting aneurysm, a dolichoectatic degeneration,
or an atherosclerotic plaque — each with markedly different
prognostic and therapeutic implications. The Mizutani clas-
sification, by anchoring the diagnosis in wall pathology, and
the Park framework, by stratifying clinical behaviour, together
provide the conceptual backbone of contemporary manage-
ment. Vessel wall imaging is now indispensable to operation-
alize this framework at the bedside. Our case illustrates the
diagnostic and therapeutic dilemma that arises when a patient
presents with an ischaemic phenotype on a wall pathology with
potential haemorrhagic risk — a situation in which the inte-
grated approach is not merely academic but determines clinical
decisions and long-term outcome.
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