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during the day, numbness of the tongue and mouth, 
and a buzzing noise in his ears. Audiometry re-
vealed sensorineural hearing loss of about 75 dB 
in the left ear (Figure 2). After two months, the 
symptoms relapsed and unstable balance, prob-
lems with short-term memory, and disorientation 
in time and in space were present. Video-electro-
encephalography (EEG) revealed numerous irreg-
ular theta waves generated in the anterior leads. 
A small number of delta waves were also present 
and localized in the temporal region. An elevated 
level of albumin and an IgG level (increased IgG 
index) without oligoclonal bands were detected in 
the cerebrospinal fluid (CSF) and an increased IgG 
concentration in the serum was identified. 

Magnetic resonance imaging showed numer-
ous macular and ovoid lesions in both cerebral 
hemispheres (Figure 1), most of which ranged 
from 5 to 6 mm and were localized periven-
tricularly in the frontal and temporal lobes and 
in the corpus callosum. They were spreading 
peripherally and were presented as hyperintense 
lesions (high-signal changes) in T2-weighted im-
ages with intravenous contrast and FLAIR (fluid 
attenuated inversion recovery) sequences. The 
biggest change was observed in the left lobar of 
the corpus callosum and amounted to 11 mm. 
A similar lesion was localised periventricularly 
in the frontal lobe and was as much as 10 mm. 
Moreover, on the left hemisphere of the cerebel-
lum a 4 mm lesion was present. After intravenous 
contrast, pathologic enhancement was not ob-
served. Because of the non-specific MRI finding, 
multiple sclerosis was suggested. The neoplasm 
was excluded. Methylprednisolone and mannitol 
were implemented intravenously with a positive 
outcome. The patient was discharged from hospi-
tal with the diagnosis of viral encephalitis associ-
ated with viral cochlear hearing injury. 

Abstract. – Susac syndrome is an endotheli-
opathy affecting the arterioles of the brain, reti-
na, and inner ear. Many cases of Susac syndrome 
are underdiagnosed, mainly at the early stages  
of the disease, while prompt diagnosis enables a 
speedy recovery. Immediate treatment can halt dis-
ease progression and even prevent future disability. 

We report a case of Susac syndrome, describe 
the difficulties in the diagnosis of this case,  
and include a detailed history of a 35-year-old 
man via the presentation of extensive laboratory 
work-up and imaging studies. Audiometry showed 
sensorineural hearing loss  of about 75 dB in the 
left ear. Ovoid lesions of the corpus callosum in 
magnetic resonance (MR) were present as were 
advanced binocular ophthalmological changes 
in fluorescent angiography. Methylprednisolone 
with acetylsalicylic acid and intravenous immuno-
globulin (IVIG) were implemented with a positive 
outcome (clinical and audiometric improvement). 
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Introduction

Susac syndrome is a rare neurological disorder 
described first time in 1979 and named after neurolo-
gist J.O. Susac. The characteristic clinical triad of this 
disease includes encephalopathy, hearing loss, and 
branch retinal artery occlusions1-3. The pathogenesis 
of this syndrome is unknown, but an autoimmune 
background is suspected. The mechanisms, which 
have been already described, include an autoimmune 
damage and inflammation-related occlusion of the 
microvessels in brain, retina, and inner ear1-5.

Description of the clinical case 
A 35-year-old Caucasian male started to com-

plain of vertigo, fatigue, irritability, drowsiness 

European Review for Medical and Pharmacological Sciences 2016; 20: 3073-3077

B. GRYGIEL-GÓRNIAK1, M. PUSZCZEWICZ1, E. CZAPLICKA2

1Department of Rheumatology and Internal Medicine, Poznan University of Medical Sciences, 
Poznan, Poland
2Department of Ophthalmology, Poznan University of Medical Sciences, Poznan, Poland

Corresponding Author: Bogna Grygiel-Górniak, MD; e-mail: bgrygiel@ump.edu.pl

Neurological, otolaryngological and 
ophthalmological implications of Susac 
syndrome – a case report



B. Grygiel-Górniak, M. Puszczewicz, E. Czaplicka

3074

Three months later, sudden drowsiness, dis-
orientation, concentration and memory disorders 
were present and the patient was urgently admit-
ted to the neurological unit. Auto- and allo-psy-
chological disorientation, recent memory disor-
ders, and disinhibition were present. The patient 
revealed stiffness of the neck, hypoacusia of the 
left ear, a slight impairment of the coordination 
of the lower limb. Infectious and immunologic 
outcomes were negative. Laboratory tests did 
not reveal HIV, HBV, HCV, Borrelia burgdorferi 
antibodies, Chlamydia trachomatis antibodies, 
antinuclear antibodies, anti-β-2 glycoprotein I, 
anti-cardiolipin, cryoglobulins, pANCA/MPO or 
cANCA/PR3 in the class of IgG. Fluorescence 
retinal angiography showed a pattern compati-
ble with resolved branch retinal artery occlusion 
(BRAO) of both eyes and demonstrated multi-
focal arteriolar disease in the retinal periphery 

(Figure 1). An audiometric examination revealed 
a slight (40 dB) sensorineural hearing loss (Fig-
ure 2). The presence of clinical signs and imaging 
outcomes enabled a final diagnosis of Susac syn-
drome. Immunoglobulin infusions (a total dose 
of 210 g) were implemented with a good clinical 
outcome.

Discussion

The age of the patient in question was charac-
teristic for the development of initial symptoms 
during the natural course of Susac syndrome. 
This endotheliopathy is present mainly in young 
people aged 20-40 years old, predominantly 
women3-5. In this case, at the onset of the dis-
ease, mainly otolaryngological symptoms were 
present such as vertigo, fatigue, irritability, 
drowsiness, numbness of the tongue and mouth, 
and a buzzing noise in the ears. Audiome-
try allowed an assessment of the sensorineural 
hearing loss at low and mild frequency percep-
tion, with an average loss of 75db (in a control 
examination of 40 dB). The same intensity of 
hearing lost has been reported in other studies 
with predominant involvement of the middle 
and low tones6. In Susac syndrome, the hearing 
disorders are caused by the infarction of the 
cochlear apex in the vascular territory of small 
end arteries3,4,7,8. The symptoms might be uni-
lateral or bilateral and are usually asymmetric 
and progressive. The clinical course is usually 
self-limited, fluctuating, and monophasic5,9. Re-
current attacks and spontaneous resolution are 
occasionally described1,2,9. The cranial nerves 
are not involved in this disease. 

Figure 1. Fluorescein angiography, demonstrating the oc-
clusion of a retinal artery (arrows) and leakage of the vessel 
wall (arrowheads).

Figure 2. Audiogram: 75 dB sen-
sorineural lowering of the hearing 
level with predominant involve-
ment of the middle and low tones; 
the improvement after treatment 
(40 dB sensorineural lowering of 
the hearing level).
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Even electroencephalogram (EEG) contributes 
little to the diagnosis. This examination is often 
conducted at the beginning of the neurological 
evaluation of Susac syndrome. In this case, EEG 
revealed the presence of numerous theta and del-
ta waves localized in the temporal and parietal 
regions. In Susac syndrome, a frequently gener-
alized slowing of brain waves (usually attributed 
to widespread vascular involvement) and inter-
mittent frontal rhythmic delta activity is present 
(delta waves are suggestive of encephalopathy)10.

Cerebrospinal fluid (CSF) revealed elevated 
levels of albumin and IgG level and an in-
creased IgG index [(CSF-IgG/CSF-Albumin)/(Se-
rum-IgG/Serum-Albumin)] without oligoclonal 
bands. The changes of cerebrospinal fluid are not 
specific; however, elevated IgG is described in 
the literature11. The other laboratory tests are not 
characteristic for Susac syndrome and negative 
viral and bacterial tests are usually reported12.

After the short-term recovery, the patient start-
ed to complain of unstable balance, disorders 
connected with orientation in time and in space, 
and problems of short-term memory. In Susac 
syndrome, the symptoms usually develop over 
between several weeks and two years, and pa-
tients with this endotheliopathy often do not 

exhibit the complete triad at the beginning of the 
disease2,9. Thus, the final diagnosis is delayed 
for many months or years, whereas immediate 
treatment can halt disease progression and even 
prevent future disability2.

Magnetic resonance showed the changes char-
acteristic for Susac syndrome (Figures 3 and 4). 
Callosal ovoid lesions dominated in the central 
area and the greatest change was also localiszd 
there. The changes were in addition present in 
the peri- and subventricular areas as high-signal 
changes in T2-weighted images with intravenous 
contrast and FLAIR sequences (Figure 4). In 
T1-weighted MR images, hypointense areas were 
assessed (Figure 3), which are usually present in 
the subacute or late phase of the disease8.

In this case, the patient did not suffer from 
any of the ophthalmologic disorders, which also 
hindered the final diagnosis. Nevertheless, fluo-
rescence angiography of the eyes showed typical 
branch retinal artery occlusions in both eyes, 
which were localised peripherally and, thus, the 
acuity and visual field were proper (Figure 1). 
This examination, together with magnetic reso-
nance and audiometry, enabled the final diagnosis 
of Susac syndrome. Because encephalopathy is 
usually present at the onset of this syndrome, it 

Figure 3. Axial T1 MR image showing multiple small round hypointense lesions (arrows) located in the corpus callosum.
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should be differentiated from neurological dis-
eases – such as multiple sclerosis, cerebral in-
farction, acute disseminated encephalomyelitis, 
migraine, sarcoidosis and CNS infections9,10,13,14. 

In this case, methylprednisolone with acetyl-
salicylic acid (75 mg/day) and IVIG  (at a total 
dosage of 210 g) were implemented with a pos-
itive outcome. Such treatment enabled a slow 
tapering off of glucocorticosteroids. In Susac 
syndrome, the positive effect of immunosuppres-
sion is observed; however, the best treatment still 
needs to be defined (controlled clinical trials). 
The implementation of glucocorticosteroids in 
90% of patients concludes with a diminution of 
ophthalmological, otolaryngological and neuro-
logical symptoms15. Moreover, combined treat-
ment with cyclophosphamide or azathioprine  is 
described as very effective in the literature16.
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