
Susac syndrome is a rare condition consisting of a triad of
branch retinal artery occlusion, hearing loss, and
encephalopathy. Less than 100 cases have been reported in the
literature since the first cases were described in 1979 by Susac.1

Many authors have reported EEG findings in their patients.  In
this case report of a patient with Susac syndrome, frontal
intermittent rhythmic delta activity (FIRDA) was seen on EEG.

CASE REPORT

A 30-year-old man presented with sudden superior vision loss
in the left eye and unsteady gait. He reported episodes of
dysarthria lasting minutes throughout the day. The next day he
had decreased hearing in the right ear that progressed to
complete deafness bilaterally within a few days. He also
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described headache, tinnitus, mild short-term memory loss, and
aggressive behavior with mood swings.  His medical history was
previously unremarkable. Neurological examination on
admission revealed an ataxic gait. Formal neuropsychological
testing did not reveal memory impairment; however, emotional
lability was noted during hospitalization. Formal
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ophthalmological examination showed a visual acuity of 20/25
in the right eye and 20/60 in the left eye. Visual field testing
showed superior visual field loss in the left eye. Intraocular
pressures and slit lamp examination were unremarkable. On
dilated funduscopy examination, the right eye was normal; the
left eye showed attenuation with sheathing of the inferior branch
of the retinal artery as well as resolving cloudy swelling; features
suggestive of an inferior branch retinal artery occlusion.  Formal
audiological examination revealed bilateral sensorineural
hearing loss in the low frequency range.

An extensive systemic screen for collagen vascular disease,
coagulopathy, infectious, metabolic, and autoimmune causes
were negative. Transthoracic echocardiogram and muscle biopsy
were also negative. Magnetic resonance imaging (MRI) of the
brain revealed multiple white matter hyperintensities on T2-
weighted images involving the right anterior corpus callosum,
left rostrum of the corpus callosum, and periventricular white
matter (Figure 1). On T1-weighted images, some lesions
enhanced with Gadolinium. Lumbar puncture yielded an
elevated total protein of 0.74 g/L and a mild lymphocytosis.
Oligoclonal banding was negative. The EEG showed FIRDA at
a frequency of 2.5 Hz (Figure 2) and intermittent trains of low to
medium amplitude, 2-3 Hz, asynchronous delta waves in the left
and right fronto-temporal regions. During sleep, there was
activation of focal spikes and sharp waves in the right temporal
and parietal regions. A repeat EEG was not obtained.

A diagnosis of Susac syndrome was made based on the
branch retinal artery occlusion, sensorineural hearing loss, and
encephalopathy. Treatment consisted of methylprednisolone,
nimodipine, ASA, intertympanic membrane steroid injections,
and grommet insertions.

At one-year follow-up, visual acuity had returned to 20/20 in
each eye. Visual field testing was normal in the right eye but
continued to show superotemporal field loss in the left eye.
Funduscopic examination yielded residual attenuation of the
retinal artery vasculature in the left eye.  Significant hearing loss,
headache, and mood changes including depression and anger
were still problematic. Hearing had improved minimally with
treatment but worsened again a few months later. Gait had
normalized but the patient had a mild left sided pronator drift
(not present initially) on neurological examination. Repeat MRI
was unchanged from presentation. 

DISCUSSION

This patient was diagnosed with Susac syndrome
(microangiopathy of the retina, brain, and cochlea) based on the
clinical triad of branch retinal artery occlusion, sensorineural
hearing loss, and encephalopathy.1 Other signs and symptoms
were present that are commonly found in this disorder including
memory loss (46% of the 46 patients reviewed in 1998),
headache (33%), psychiatric changes (41%), ataxia (52%), and
dysarthria (20%).2 Hemiparesis (30%), hemisensory changes
(17%), incontinence (4%), and Babinski sign (7%) have also
been described  but were absent in the present case.  Headache
can be a prodromal symptom several months before the onset of
other symptoms.1,3 The gait impairment that is present in over
half of cases may be due to involvement of the eyes, ears, or
brain. Although Susac initially believed this to be a disorder of
young women, a number of male cases have also been
described.1,2 There is a female to male ratio of  3 to 1 and an age
range of 16-58 years.4 Duration of the illness can range
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Figure 1: Axial T2-weighted MR image of the brain
demonstrating hyperintense lesions in the periventricular white
matter and corpus callosum.

Figure 2: The EEG of a 30-year-old man with Susac syndrome showing
FIRDA (longitudinal bipolar montage recorded at 75 µ Vp-p).
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anywhere from 2 months to 11 years with a mean duration of
46.7 months.2 The disease is episodic with 1-8 attacks (mean 2.8)
before spontaneous remission. Some degree of hearing loss and
visual impairment is permanent in the majority of patients. One
third of patients are left with a gait disturbance or dementia.3

Cerebral spinal fluid examination often contains elevated
protein with minimal pleocytosis, usually lymphocytic.1,4 The
MRI typically exhibits small hyperintense lesions in the white
matter, supratentorially, with a propensity for the corpus
callosum.  Lesions have also been found in the cerebellum,
midbrain, and gray matter. Enhancement with Gadolinium can
be found in some of the lesions as well as in the leptomeninges.5

A hypothesized immunological etiology for the disease is a
small vessel vasculitis leading to microinfarcts in the retina,
cochlea, and brain.2,6 Brain biopsy in nine patients revealed small
infarcts from arteriolar occlusions.3 It also has been postulated
that Susac syndrome may be due to vasospastic dysregulation.7

Further research is necessary to further elucidate the etiology of
this syndrome.

Because there are so few cases reported in the literature,
therapy is based on anecdotal evidence of individual
improvement. This is complicated by the fact that the disease has
a spontaneous remission after the active phase. A number of
different therapies have been tried and recommended. Susac1 in
1994 recommended initial treatment with aspirin and
nimodipine, and then high-dose intravenous methylprednisolone
as second line therapy. His third line therapeutic recommend-
ation was cyclophosphomide. O’Halloran et al2 in 1998
recommended treatment with intravenous methylprednisolone 1
g/day for 3 days and then oral prednisone at 80 mg a day with a
slow taper. Cyclophosphomide was recommended as an adjunct
for treatment failure.

Electroencephalogram during the encephalopathic phase of
Susac syndrome is most commonly diffusely slow.1,2,4  Seizure
activity may also be present.3 Widespread triphasic waves were
reported in one 29-year-old male.6 One patient with prominent,
diffuse, slow wave activity without epileptiform activity or
lateralization, and another patient with 1- to 2- Hz bursts from
the right frontotemporal region and a slow disorganized
background have been reported.8 Nonspecific theta dysrhythmia
over temporal channels was seen in a 30-year-old male who
reportedly had two generalized tonic clonic seizures preceding
the onset of other symptoms by 7 years.9 This is the only report
of clinical seizures associated with the disorder.  The authors
postulated that the epileptic seizures were the first episode in a
multiphasic course of the disease. Two patients reported by Petty
et al10 had EEGs showing paroxysmal generalized,
bisynchronous, delta activity maximal in the frontal regions
(FIRDA).

Our patient also had FIRDA on EEG. Frontal intermittent
rhythmic delta activity is a transient rhythmic slow wave
discharge with a frequency of 1.5-2.5 cycles per second.  The
maximum of the activity is found in the frontopolar regions of
the brain.11,12 The clinical and radiological correlates of FIRDA
have been studied throughout the years and it appears to be a
non-specific EEG pattern with a large differential diagnosis.13,14

It was initially described in association with tumors of the
posterior fossa or third ventricle and hydrocephalus.15 It was
later found in equal frequency in patients with metabolic

encephalopathies, deep midline lesions and hemispheric lesions
and was thought not to be associated with hydrocephalus.13

Metabolic encephalopathy associated with renal insufficiency,
hepatic failure, and anoxic brain injury is common in patients
with non-structural causes of FIRDA.14 Frontal intermittent
rhythmic delta activity has been present with delirium and
dementia especially in the presence of cerebrovascular disease,
head trauma, endocrine diseases such as diabetes mellitus, CNS
infection, dementia with Lewy bodies, in patients with a history
of brain tumor surgery,  and in patients with a history of partial
epilepsy.12,16,17 It is a transient pattern that transforms to a
different EEG pattern within days to weeks. Chronic white
matter, basal ganglia, thalamic, and cerebellar ischemic diseases
were the most common MRI findings in patients with FIRDA.
No correlation was found with midline structural lesion or
infratentorial lesions.14,18

Watemberg et al.11 in 2002 reviewed 22,000 EEG recordings.
Frontal intermittent rhythmic delta activity was found in 147
cases and of these, 68 medical records were reviewed. The most
common radiological findings were diffuse and localized
ischemic brain disease. Patients with FIRDA tended to be elderly
with chronic diseases such as hypertension, diabetes mellitus,
and renal disease. From these findings, the authors suggested
that FIRDA occurs transiently in patients with diffuse brain
injury and concomitant metabolic impairment. They also
suggested, FIRDA is not epileptic in nature but may be detected
post-ictally.  

Susac syndrome causes widespread ischemic brain lesions
secondary to a postulated small vessel vasculitis. The majority of
cases of Susac syndrome reported thus far have had diffuse
slowing on EEG.  In this case report, and in two patients reported
previously,10 FIRDA was the predominant EEG abnormality in
the absence of a metabolic derangement. Since FIRDA is
associated with many causes of diffuse brain disease, more cases
of Susac syndrome with FIRDA may be reported in the future.
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