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A case of Susac’s syndrome: bilateral retinal vessel occlusion
in the presence of autoimmune inflammatory endotheliopathy
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The paper presents a case with a classic triad (bilateral inferotemporal
branch retinal artery occlusion (BRAO), multifocal callosal micro-
infarcts, and sensorineural hearing loss) of Susac s syndrome in a female
patient following COVID-19 infection. We report clinical examination
data, particularly, eye examination data and neurological status with
brain magnetic resonance imaging (MRI) results. Special attention
was given to the diagnostic value of optical coherence tomography
(OCT) in Susac's syndrome, which allows detecting characteristic focal
atrophic changes in the inner retina with a preserved structure of the
photoreceptor layer. Identification of the typical neurological, ocular or
otological symptoms should raise suspicion for the syndrome, which is

critical for early administration of the systemic steroid therapy.
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Introduction

Susac’s syndrome, also known as small infarction
of cochlear, retinal and encephalic tissue (SICRET)
syndrome, is a microangiopathy which results in
microvessel occlusion, with subsequent small infarcts in
the brain, cochlea and retina, occurring mostly in young
adult patients [1, 2]. The incidence of Susac’s syndrome
is reported to be higher in females than in males. It is a
rare condition whose definitive etiology remains unknown.
At this time, it is classified as an immune-mediated,
occlusive microvascular endotheliopathy and/or basement
membranopathy that results in endothelium-induced
microvascular occlusion in the central nerve system, inner
ear, and retina [3].

There are limited reports on identifying and verifying
the disease. Literature searches performed by Dérr and
colleagues [4] in 2013, and by Vodopivec and Prasad [5] in
2017, yielded publications reporting 305 and 405 cases of
Susac’s syndrome, respectively. More recently, the advent
of modern techniques for imaging of retinal microinfarcts
and brain tissue have led to an increase in the numbers of
reports on detected cases [6, 7]. There may be a further
increase in the number of patients with Susac’s syndrome
following COVID-19 infection. Venditti and colleagues
[8] reported the first case of Susac’s syndrome occurring
after COVID-19 infection in a 25-year-old female. The
disease was manifested by multiple acute and subacute
ischaemic cortical strokes in the presence of increased
serum anti-endothelial antibodies and in the absence of
ocular or cochlear lesions. Ophthalmic manifestations

(e.g., recurrent BRAOs), however, may be the sole
presenting sign of Susac’s syndrome [6].

Most knowledge on the treatment Susac’s syndrome
derives from the analysis of isolated reports and clinical
experience, but there is no standardized treatment of the
disease at this time. The disease is diagnosed on the basis of
clinical findings and supporting evidence from examination
of the eye, magnetic resonance imaging (MRI) of the
brain, and audiometry. Therefore, the optimal diagnosis
of this rare autoimmune disorder requires an integrated
multidisciplinary approach involving ophthalmologists,
neurologists and otorhinolaryngologists.

Case report

A 38-year-old female patient presented to the clinic and
complained of an abrupt decrease in left visual acuity with
the loss of the superior field of vision in her left eye two
days before presentation. She also reported left headache
and a decrease in hearing over a week before presentation.

On eye examination, best-corrected visual acuity
(BCVA) was 0.9 in the right eye and 0.3 in the left eye.
Intraocular pressure (IOP) was 18 mmHg OD and 19
mmHg OS. Kinetic perimetry found superior visual field
loss of 30 degrees and nasal visual field loss of 25 degrees
in the left eye. Slit-lamp examination of the anterior eye
and media was unremarkable bilaterally. Ophthalmoscopy
findings included (a) partial BRAO of the inferotemporal
arcade with isolated hemorrhages in the temporal macula
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and isolated Gass plaques in the right eye (Fig. 1) and (b)
obliteration of the inferotemporal and inferonasal arcades,
ischemic retina and ischemic inferior pole of the optic disc
in the left eye (Fig. 2). Optical coherence tomography
(OCT) findings included asymmetric contour of the macula
with atrophic inferior inner macular regions, which was
more apparent in the left eye; a central retinal thickness
of 220 pm with moderate thinning of the inferior retina,
in the right eye (Fig. 3); and a central retinal thickness of
196 pum with inferior retinal thinning as severe as 162 pm
and 154 pm within 3-mm and 5-mm regions, respectively,
in the left eye (Fig. 4). Specific changes in retinal OCT
included focal inner retinal atrophy from the retinal neural
fiber layer (RNFL) to the inner nuclear layer with relatively
insubstantial changes in the thickness and structure of the
outer retina. The inner retinal atrophy was most prominent
in the areas of BRAO (Fig. 5), which corresponded to the
inferior temporal fundus in both eyes. Given a symmetric
pattern of retinal lesions, the patient received a preliminary
diagnosis of Susac’s syndrome and was referred to a
neuropathologist.

While examined by a neurologist, she complained
of unilateral headache (mostly right side), usually in the
temporal area and above the eye, over more than four hours,
with intolerability of loud sounds, as frequent as 3-5 days a
week, which was partially relieved with non-steroidal anti-
inflammatory drugs; decreased memory for current events,
decreased concentration, depression, and getting easily
tired over the last three weeks. Her neurological status was
remarkable for decreased left hearing, increased tendon
reflexes, and intentional tremor while performing left-limb
coordination tests. To exclude the presence of organic
brain changes, the patient was referred for a brain MRI.
Saggital T1-W scan showed sparse hypointense foci in
the brainstem and splenium of the corpus callosum. Axial
DWI scan showed numerous hyperintense foci in the body
of the corpus callosum and periventricular white matter.

Lumbar puncture was performed. The cerebrospinal
fluid (CSF) was clear, and CSF examination showed
protein 0.3 g/liter, lymphocytic cytosis (12 cells), and
negative oligoclonal bands.

The patient was consulted by an otorhinolaryngologist.
Audiometry report revealed acute left sensorineural
hearing loss.

The patient was diagnosed with Susac’s syndrome
on the basis of clinical findings and supporting evidence
from MRI, audiogram and laboratory tests. She was
administered methylprednisolone pulse therapy (1000 mg
daily for 5 days), followed by prednisolone, starting with
50 mg daily, and reducing it by 5 mg every 5 days, for 7
weeks. Follow-up duration was 10 weeks. An improvement
in the neurological status of the patient was noted over the
follow-up.

The BCVA improved to 1.0 in the right eye and 0.7 in
the left eye.

A superior nasal visual field loss of 20 degrees was still
observed in both eyes.

There was no change in audiometry with treatment,
and left sensorineural hearing loss was still present.

Discussion

Susac’s syndrome was first described by Susac et al
in 1979 as an unusual microangiopathy that affected the
brain and retina in young adult females. At present, the
syndrome is known as retinocochleocerebral vasculopathy
characterized by the classic presentation with the
clinical triad of subacute encephalopathy, BRAOs, and
sensorineural hearing loss. It was designated as Susac’s
syndrome by Hoyt in 1986 [9]. In this syndrome, isolated
vessels show thickening and hyalinosis and endothelial
cells become hypertrophic, which results in the occlusion
of arterioles, leading to perivascular inflammation
followed by ischemia of the brain and retina.

Dorr and colleagues [4] compiled data from all
304 cases of Susac’s syndrome that were published
worldwide till 2013, and found that only 13% of them
had the characteristic clinical triad at disease onset. The
assumption that presence of the triad is needed for a
definite diagnosis of Susac’s syndrome is presumably a
major cause of misdiagnosis [10]. The presence of only
two components of the triad is interpreted as incomplete
Susac’s syndrome. Therefore, the case reported here
had the classical clinical triad of retinal vascular, brain
and inner ear manifestations. Susac’s syndrome should
be differentiated from autoimmune demyelinating
disorders (multple sclerosis and acute disseminated
encephalomyelitis), infectious encephalitis, primary and
secondary central nervous system (CNS) vasculitides,
Menicre disease, toxic leukoencephalopathy, and Susac’s-
like syndrome in chronic cocaine abusers [11]. In addition,
the syndrome should be differentiated from autoimmune
diseases (systemic lupus erythematosus and neural
Behget disease), paraneoplastic syndromes typical for
patients on immunosuppressive medications or targeted
tumor therapy [9]. The major differential diagnosis of
Susac’s syndrome includes multple sclerosis and acute
disseminated encephalomyelitis [12]. The white matter of
the brain is most frequently affected in Susac’s syndrome,
unlike demyelinating disorders, but the leptomeninges,
grey matter, cerebellum and thalamus can also be affected.
Involvement of the corpus callosum (in particular, MRI
evidence of numerous hypointense “snowball lesions™)
is considered a characteristic (pathognomonic) sign of
Susac’s syndrome. In the case reported here, there was MRI
evidence of three hypointense foci of microinfarct of the
corpus callosum, and, therefore, MRI provided supportive
evidence for the diagnosis of Susac’s syndrome.

Lumbar puncture can reveal elevated protein levels
in the cerebrospinal fluid with lymphocytic pleocytosis
in Susac’s syndrome [13]. In the case reported here,
lumbar puncture revealed elevated protein levels and
lymphocytosis in the CSF. In addition, oligoclonal bands
are important for the diagnosis of multiple sclerosis, and
the CSF was negative for oligoclonal bands. The relative
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scarcity of the literature on Susac’s syndrome, a rare
disease, may be partially explained by the fact that there
are various non-classic presentations of the disease and the
diagnosis of this condition is a challenge. Previous reports
highlighted the value of ocular imaging techniques, retinal
fluorescein angiography (FA) and funduscopy, in the
diagnosis and treatment of Susac’s syndrome. Indeed, FA
is an effective technique for detecting retinal circulation
abnormalities. It was noted in a comprehensive review
on Susac’s syndrome [4] that BRAO was found in 217
cases (99%) of the 219 cases in which the technique was
used. The technique is, however, invasive and there are
certain limitations for its use in clinical practice. Reduced
visual functions in Susac’s syndrome are directly caused
by atrophic changes in the retinal nerve fiber layer and
ganglion cell layer as manifestations of microinfarcts due
to inflammatory endotheliopathy. Consequently, when
performing diagnostic assessment, it is crucial not only to
establish the very fact of retinal vascular occlusion, but
also to determine the severity of subsequent organic retinal
changes. In this connection, the importance of OCT and
OCT angiography (OCTA) in the diagnostic assessment of
Susac’s syndrome has been highlighted recently, because
pathological changes in the retinal vascular plexuses result
in inner retinal abnormalities, whereas avascular outer
retinal layers remain intact [14].

We did not use FA in the case reported here, because
funduscopy and OCT showed specific retinal changes
corresponding to signs of bilaterally symmetric previous
inferotemporal BRAO, which enabled establishing a
preliminary diagnosis of Susac’s syndrome and early
patient referral to MRI and a neuropathologist. As a result,
the diagnosis was confirmed and steroid therapy was early
prescribed, and early administration of anti-inflammatory
and immunosuppressive treatment has been demonstrated
to result in good outcomes with recovery or stabilization
of the condition. This treatment is a treatment of choice in
patients with Susac’s syndrome.

Conclusion

The clinically complete Susac’s syndrome presents
with a symptom complex involving the triad of
pathognomonic symptoms of microinfarcts of retinal, brain
and inner ear vessels due to autoimmune inflammatory
endotheliopathy. Retinal OCT allows detecting specific
ocular manifestations of Susac’s syndrome which present
as focal atrophic changes in the inner retina in the presence
of BRAOs. Manifestations of Susac’s syndrome in patients
with a history of COVID-19 can be considered as a serious
complication of the latter. Identification of the typical
neurological, ocular or otological symptoms should raise
suspicion for the syndrome, which is critical for early
administration of systemic steroid therapy.
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Fig. 1. Fundus photograph of the patient’s right eye. Fig. 2. Fundus photograph of the patient’s left eye. Note
Note inferotemporal branch retinal artery occlusion, and inferotemporal branch retinal artery occlusion directly in
petechial hemorrhages in the inferotemporal paramacular the optic disc and Gass plaques in the inferotemporal
fundus branch retinal artery

Fig. 3. Optical coherence tomography image of the right macula. Note an asymmetric contour of the macula and atrophy
of the inner inferior macula
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Fig. 4. Optical coherence tomography (OCT) image of the left macula. Note a markedly asymmetric macular contour and
atrophy of the inner inferior macula

Fig. 5. Optical coherence tomography (OCT) B scan of the left macula with highlighted inner plexiform and inner nuclear
layers (IPL/INL) of the retina. Note a significant deficiency of retinal tissue in the parafoveal region due to IPL/INL atrophy
at the inner nuclear layer
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