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An 18-year-old woman with a history of vertigo and longstanding fluctuating hearing loss presented
with increasing headaches, nausea, dizziness, confusion, and gait imbalance. She also experienced
new onset rashes on her hands and intermittent episodes of eye pain. CSF analysis revealed
lymphocytic pleocytosis (14 lymphocytes), increased protein (278 mg/dL), and normal glucose
(60mg/dL). CSF viral PCR (HSV, CMV, VZV, EBV,West Nile, and Enterovirus), fungal, bacterial
cultures, and serologic tests for variety of infections including Rickettsia, Bartonella, Mycoplasma,
Leptospira, Erlichia, and Toxoplasma were negative. No evidence of immunodeficiency was iden-
tified.MRI of the brain demonstratedmultiple scattered small foci of diffusion restriction (figure, A)
with associated increased signal on T2-fluid-attenuated inversion recovery (FLAIR) sequences
(figure, B) predominantly involving the deep and periventricular white matter with a predilection
for the corpus callosum (figure, C). Lesions were also seen in the deep gray matter structures and
brainstem.Most lesions enhanced. Ophthalmology evaluation revealed retinal atrophy. Fluorescein
retinal angiogram showed foci of decreased perfusion, retinal branch occlusionwith cottonwool spots,
and retinal hemorrhages. Given the clinical suspicion of vasculitis, intracranial vessel wall imaging was
performed. Postcontrast high-isotropic resolution vessel wall MRI (VWMRI) (figure, D–F) dem-
onstrated foci of abnormal patchy parenchymal enhancement in the brainstem as well as deep gray
nuclei and thalami (figure, E). Numerous linear foci of enhancement involving small vessels with
perivascular involvement were seen radiating through the brain parenchyma suggesting vasculitis1

(figure, D). Bilateral abnormal enhancement of inner ear structures including the cochlea and
semicircular canals was incidentally observed on VWMRI (figure, F).

Discussion
The triad of sensorineural hearing loss, acute encephalopathy, and retinal arteriolar branch
occlusions along with imaging features of vascular/perivascular and cochleovestibular in-
flammation are consistent with the diagnosis of Susac syndrome. Susac syndrome or reti-
nocochleocerebral vasculopathy is a rare microangiopathy that primarily affects women in their
third decade.2 Previously described imaging features include the classic central callosal and
pericallosal “snowball” lesions, microinfarcts, deep gray matter lesions, and leptomeningeal
enhancement.2 This is the report of 2 additional imaging features of Susac syndrome: small
vessel/perivascular enhancement and cochleovestibular enhancement.

Susac syndrome is a neuroinflammatory condition that can affect small vessels. Neuropatho-
logic studies on Susac syndrome are limited. Reported findings that may explain small vessel or
perivascular enhancement include perivascular inflammation with the presence of mononuclear
cells around the arterioles, arteriolar wall thickening,3 basement membrane thickening, collagen
deposition in the perivascular space, and microvascular fibrosis.4

In addition to the classic brain imaging features of Susac, clinical findings are pivotal to this rare
diagnosis. The patient had an extensive workup for infectious etiologies, immunodeficiency,
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and other forms of vasculitis, which was negative. The
presence of hearing loss with abnormal enhancement of
inner ear structures on high-resolution MRI points to the
inflammatory changes in the cochlea and semicircular canals.
The patient experienced fluctuating bouts of hearing loss
and vertigo since age 7 which were partially responsive to
steroid treatment but overall progressed. Furthermore,
fluorescein angiography of the retina demonstrates areas of
hypoperfusion because of branch retinal artery occlusion.
This constellation of imaging findings and clinical features
makes Susac syndrome the most likely diagnosis. The pa-
tient improved after treatment with immunosuppressants,
including corticosteroids, as well as IV immunoglobulin.
Further studies are warranted to evaluate imaging features of
Susac on VWMRI compared with other forms of CNS vas-
culitis and the role of VWMRI for characterizing vasculitis
activity and efficacy of its treatment.
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Figure Brain MRI

(A) Axial diffusion-weighted acquisition demonstrates foci of
microinfarcts involving the corpus callosum and periven-
tricular white matter (arrows). There is associated edema on
axial T2-FLAIR acquisition (B, arrows) with the involvement of
central fibers of corpus callosum seen on sagittal T2-FLAIR
sequence (C, arrow). Postcontrast high-isotropic resolution
(acquired resolution, 0.52 × 0.52 × 0.52 mm3) 3D vessel wall
MRI shows an enhancing parenchymal vessel with mild per-
ivascular enhancement compatible with small vessel vascu-
litis (D, arrow). Multiple foci of patchy enhancement are seen
involving the brainstem and deep gray matter (E, arrows).
Enhancement of the right cochlea (F, long arrow) and semi-
circular canals (F, short arrow) is demonstrated.
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