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Abstract

Susac syndrome is an autoimmune microangiopathy affecting the brain, retina and inner ear
(cochlea and semicircular canals), leading to encephalopathy, branch retinal artery occlusions
(BRAOs) and asymmetric neurosensory hearing loss, respectively. The natural history and
long-term prognosis are variable as the disease has been shown to be monophasic and self-
limiting, polycyclic or chronic continuous. We describe a 35-year-old woman who presented
with a sudden hearing loss in the left ear in the 37th week of her second pregnancy. She
subsequently developed BRAO in the right eye 2.5 months after having given birth. MRI
findings included round lesions in the corpus callosum which are pathognomonic for Susac
syndrome. Previous patient records documented encephalopathy, sudden deafness of the
right ear and visual field defects in the left eye at the age of 12, followed by permanent
hearing and visual defects. We expand on the variability in the course of Susac syndrome as
recurrence may occur after as long as 23 years. Cases of monophasic self-limiting Susac
syndrome may in fact turn polycyclic with an interval of more than 2 decades between the
bouts of the disease. In these cases, suspecting the development of exacerbation early is
important in order to start the treatment promptly. © 2014 S. Karger AG, Basel

Introduction

Susac syndrome was first described in 1979 [1] and it is a vasculopathy affecting the
retina, inner ear and the brain [2]. Up to now, more than 300 cases have been reported [3].
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The disease is considered an autoimmune endotheliopathy [4, 5]. Anti-endothelial cell
antibodies have been demonstrated in patients with Susac syndrome [5, 6], but larger
studies need to be done to confirm their specificity and thus their value as a diagnostic
tool [3].

The clinical triad of encephalopathy, branch retinal artery occlusion (BRAO) and hearing
loss is typical for the disease. All 3 features may not be present at the onset, which compli-
cates the diagnosis of Susac syndrome. Hearing loss and visual loss are asymmetrical. MRI
show a distinctive pattern of supratentorial white matter lesions that always involve the
central corpus callosum [7]. Our understanding of the natural history of Susac syndrome is
incomplete [8]. Immunosuppressive treatment is indicated during active stages of the
disease. We report a case of Susac syndrome with recurrence of encephalopathy, hearing
loss and BRAO 23 years after the first occurrence.

Case Presentation

A 35-year-old-woman presented in the 37th week of her second pregnancy with a rela-
tively sudden hearing loss and tinnitus in the left ear. Initially, the symptoms were fluctuat-
ing. She suffered from attacks of vertigo and slight difficulty in finding words. Approximately
2.5 months after having given birth, she developed painless visual acuity impairment and
noticed a dark shadow in the inferior visual field of the right eye. Clinical fundoscopy
examination revealed an occlusion of the superior retinal arteries and a pale ischemic edema
of the retina in the upper quadrants (fig. 1a). In the left eye, a pale optic nervehead, thin
arterial white ‘ghost vessels’ and an atrophic retina were observed as is usually seen after
old ischemic catastrophes (fig. 1b). Approximately 2 weeks later, visual field testing showed
a total-field defect in the right eye inferiorly and a small-field remnant in the upper temporal
quadrant of the left eye. The visual field did not improve but the visual acuity did to some
degree. Clinical examination was normal apart from hearing loss and visual defects.

A psychometric test, routine blood tests, erythrocyte sedimentation rate, serum lipids,
blood glucose, creatinine, complement and coagulation screening, anti-neutrophil antibod-
ies, anti-nuclear cytoplasmic antibodies, cardiolipin antibodies, electrocardiogram,
echocardiography and Doppler ultrasound examination of the precerebral arteries were all
normal. Cerebrospinal fluid was normal regarding cells, albumin and IgG index, and there
were no oligoclonal bands. Pure tone audiometry (PTA) revealed a mild hearing loss in the
left ear at 26.2 dB. The speech discrimination rates were 28% in the right ear and 78% in the
left ear. Acoustic brainstem responses could be measured in both ears at 70 and 90 dB (click
stimulation, Ergometric). Wave 1 was absent in both ears, wave III could be identified in the
left ear and wave V could be reproduced bilaterally with both normal configuration and
symmetrical normal latency. Stapedial reflexes were registered at stimulation with 90 dB in
the left ear at 500-1,000-2,000 Hz and recorded in the right ear with contralateral
stimulation of the left ear. MRI revealed supratentorial white matter lesions including round
lesions in the corpus callosum (fig. 2a-d). EEG showed intermittent delta activity in the
frontotemporal region bilaterally.

The diagnosis of Susac syndrome was made in the period after the patient had given
birth, when she developed BRAO in addition to the hearing loss. MRI confirmed the
diagnosis. The patient commenced treatment with acetylsalicylic acid 75 mg/day and
received methylprednisolone 1,000 mg intravenously daily for 5 days and thereafter
prednisolone 80 mg/day. Prednisolone was tapered subsequently as she received cyclo-
phosphamide 100 mg/day, which was discontinued after 5 months. She continued treatment
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with prednisolone 5 mg/day and acetylsalicylic acid, and prednisolone was further
decreased to 5 mg every other day. On this regimen, the condition has been stable regarding
hearing and vision for the past 3 years. She has not suffered from migraine attacks since
commencing immunosuppressive treatment.

We reviewed the patient’s medical charts. Since the age of 11, she had suffered from
migraine headaches with visual aura occurring about once a week. At the age of 12, she
experienced an abrupt hearing loss in the right ear associated with tiredness, nausea and
vomiting. According to relatives, her short-term memory had allegedly also been affected.
Several PTA measurements showed a sensorineural hearing loss for low to middle
frequencies in the right ear resulting in a profound hearing loss with a PTA of 73 dB. EEG
showed slow background theta activity and intermittent rhythmic delta activity in the
precentral areas. Later that same year, she noted partial visual loss in the left eye. CT of the
brain, performed twice, was normal. Apart from a hearing loss and visual defects, her clinical
examination was normal. The hearing loss was permanent bilaterally, mostly in the right ear
in which she wore a hearing aid. Perimetry revealed a visual field defect inferiorly in the left
eye, which had progressed during the first 4 years of follow-up but has remained unchanged
thereafter. The patient did not receive immunosuppressive treatment. She developed a pale
atrophic optic nerve. She also had a long history of headaches judged as tension-type
headache and migraine with visual aura but reported no subjective episodes of deterioration
of hearing or vision until the age of 35.

Discussion

Susac syndrome has been reported to be monophasic and self-limiting, without recur-
rence after remission [2, 9], polycyclic or rarely chronic continuous [8]. Disease activity may
occur over several years with fluctuating symptoms, and relapses of isolated BRAOs may
occur after several years [4, 10]. The disease may be disabling, protracted and severe in
some cases [11] and rarely leading to death [12]. Petty et al. [13] reported a 31-year-old
pregnant woman who developed encephalopathy, a hearing loss and segmental visual loss.
EEG documented delta activity bilaterally. The patient then developed memory loss as well
as hearing and visual losses. Eighteen years later, after having commenced estrogen
replacement therapy, she deteriorated with encephalopathy, hearing loss and BRAO.

We regard our case and the one reported by Petty et al. [13] as examples of the polycy-
clic nature of Susac syndrome. In our patient, immunosuppressive treatment was not
administered at the age of 12, and the disease was self-limiting. Treatment was started at the
age of 35 in the period after she had given birth. Headache, often of migraine character, is a
common feature in Susac syndrome [3]. After starting immunosuppressive treatment, our
patient’s migraine has disappeared altogether. Overall, she has been stable for the past 3
years regarding neurological symptoms, vision and hearing.

It is unknown what triggers episodes of Susac syndrome. The syndrome has a strong
female preponderance with a 3.5:1 female/male ratio [3]. It has been reported that 5% of
female patients develop symptoms during pregnancy or the period after giving birth [3], as
in the recurrence of Susac syndrome in our patient.

There are no controlled studies on the treatment of Susac syndrome. Early treatment
with immunosuppressive agents and possibly antiplatelet drugs is recommended during
active stages of the disease with the goal to minimize permanent visual, hearing and brain
impairment [3]. Several treatment regimens have been suggested [4, 11, 14].
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We report that Susac syndrome may recur after as many as 23 years since remission,
thus expanding the knowledge on the natural course of the illness. The significance of this
observation is that apparently monophasic self-limiting Susac syndrome may in fact recur
after an interval longer than 2 decades, thus being polycyclic. It is therefore important to
consider a new bout of the disease and treatment early after recurrence, even before the
complete triad of hearing loss, BRAO and encephalopathy has developed.
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Fig. 1. a Right fundus. A normal optic nerve with segmental obstructions of the arteries in the temporal
and nasal superior branches. A pale ischemic edema is present in the retina superior to the optic nerve. b
Left fundus. A pale atrophic optic nervehead and thin white ‘ghost vessels’ were observed in the superior
temporal arcade.

Fig. 2. T2-weighted MR images of the brain. a, b Transverse images with a FLAIR sequence show high
signal intensity changes in white matter. ¢ A sagittal image with a spin echo sequence demonstrates
multiple round lesions in the corpus callosum. d The same slice with a FLAIR sequence reveals that not
only the nodules seen in ¢ but also large areas in the corpus callosum emit a pathological high signal.
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