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Abstract
Background: We report an interesting case of asymptomatic retinal involvement in an encephalopathic patient
enabling early identification of Susac’s syndrome.
Case presentation: A 39-year-old Caucasian lady with hearing loss and encephalopathy was referred for ophthalmic
assessment, including screening for branch retinal artery occlusions characteristic of Susac’s syndrome. Clinical features
included severe headaches, right-sided hypoacusis, dysphasia and poor memory. Routine blood tests were normal. MRI
brain showed numerous hyperintense lesions mainly in corpus callosum. Although she was visually asymptomatic,
dilated funduscopy detected bilateral multiple peripheral branch retinal artery occlusions which were confirmed on
fluorescein angiography. She was subsequently started on intravenous steroids and pulsed cyclophosphamide which
improved her symptoms within 48 hours. Full recovery was made with no new arterial occlusions on four months
follow-up.
Conclusion: The case further establishes the crucial role of a detailed ophthalmic examination supported by fluorescein
angiography in the assessment of these patients, who are at risk of being misdiagnosed and undertreated.
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Background
Sucas’s syndrome (SS) is a retinocochleocerebral vasculopathy. It is characterized by the typical triad of encephalopathy, retinopathy and sensorineural hearing loss,
which was first described by J.O Susac in 1979 and since
when around 300 cases have been reported [1-3]. The
vast majority of them have been published within the
last two decades which changed the initial perception
about the rare prevalence of the disease.
SS manifests more often in women between their third
and fourth decade [2]. The pathogenesis of this microangiopathy remains questionable. It is likely that autoimmune dysfunction plays a crucial role as anti-endothelial
cell antibodies have been detected in studies where analysis
of serum sample from patients with SS was made [4,5].
However, further research is required in order to explain
the aetiology behind this autoimmune process which leads
to the damage of peripheral vessels of specific organs in SS.
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It is of interest to note that histological examinations in
specimens from a patient with SS suggest that the cause
of the retinal arterial wall plaque is the accumulation of
serous deposits between the retinal blood vessels and the
internal limiting membrane which leads to compression
or even occlusion of them. In their report McLeod et al.
noted that capillaries with thickened walls and narrow
lumens around the optic nerve head were surrounded by
corpora amylacea formations which they suggested were
likely to be the result of microinfarcts arising from a capillary angiopathy [6].
It has been suggested that retinopathy with branch retinal artery occlusions (BRAO) and hearing loss are not
always essential in order to have the diagnosis of SS as
long as encephalopathy and pathognomonic radiological
findings are present [2]. Multiple sclerosis (MS) or acute
disseminated encephalomyelitis (ADEM) can mimic SS
not only in symptoms but also in MRI changes, which
results in a late diagnosis or even misdiagnosis of
SS. This is unfortunate as SS can often be treated successfully, with no recurrence [7].
Careful interpretation of radiographic findings may
establish the correct diagnosis. In SS the corpus callosum
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is affected with multifocal lesions of size 3–7 mm, centrally
located and with a ‘punched-out’ appearance. Leptomeningeal enhancement may also be positive but is not always
present. Lesions in patients with MS and ADEM typically
involve the undersurface of the corpus callosum and leptomemingeal involvement is not typical [8].
Due to its underlying immunopathogenesis, SS is being
widely treated with high dose intravenous corticosteroids
plus a second immunosuppressant. Although the rarity of the disease means that there are no randomized
controlled treatment trials, the literature provides reports of cases and case series treated with agents such
as intravenous immunoglobulin, mycophenolate mofetil,
cyclophosphamide, plasma exchange, azathioprine, rituximab and methotrexate have been used [3,9,10]. Furthermore long-term treatment with Aspirin may be added to
the immunosuppressive treatment in cases where BRAO is
confirmed [11]. Li et al. recommend hyperbaric oxygen to
attempt to reverse visual loss, although this is not generally
practiced [12]. It would appear that early and aggressive
treatment is associated with a steady recovery of symptoms
with an excellent prognosis.
We present here a case of a 39-year-old female who
presented acutely to the neurology team with rapidly
progressive encephalopathy and hearing loss. The possibility of SS was raised following investigation with brain
imaging which showed suggestive corpus callosal lesions.
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A referral to the Ophthalmology department was made
and the diagnosis was confirmed by the presence of
multiple branch retinal artery occlusions.

Case presentation
A 39-year-old Caucasian lady presented with five weeks
of severe vertigo, headaches and rapidly progressive confusion, following a trip to Tunisia. She reported no visual
symptoms. She had a past medical history of bipolar
disorder diagnosed two years previously. Neurological
examination revealed right-sided hypoacusis, dysphasia,
ataxia and poor memory. Haematological and biochemical
profile was normal. Serological screening for infectious
agents was negative. Lumbar puncture revealed marginally
elevated opening pressure, raised protein with no cells and
no oligoclonal bands. A T1-weighted brain MRI revealed
inflammatory changes, with multiple ‘punched-out’ lesions
in the corpus callosum (Figure 1A). On T2- weighted
MRI “snow ball” appearance of inflammation in the
posterior corpus callosum was found (Figure 1B). These
features were identified as being suggestive of SS, and thus
an ophthalmology opinion was sought. On ophthalmic
examination, patient’s best corrected visual acuity was 6/9
in the right and 6/6 in the left eye. There was no afferent
pupillary defect or abnormal colour vision in either eye.
Dilated fundal examination revealed healthy discs and
maculae but multiple BRAO bilaterally (Figure 1C), which

Figure 1 SS findings on MRI brain (A, B), fundus photographs (C) and fundus angiography (D). A. T1-weighted MRI brain showing punched
out lesions in the corpus callosum (arrowed) typical of Susac’s syndrome. B. Axial T2- weighted MRI brain showing typical “snow ball” appearance of
inflammation in the posterior corpus callosum (arrow) C. Colour fundus photograph showing branch retinal artery occlusion (arrowed) in the peripheral
fundus (OS). D. Fundus fluorescein angiographic image showing the same lesion (broken arrow) and additional occlusions not previously recognised
on clinical examination alone (unbroken arrows).
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were found to be even more widespread on fluorescein
angiography (Figure 1D). The rest of ophthalmic examination was otherwise unremarkable. A diagnosis of SS was
made. Treatment with intravenous methylprednisolone
and cyclophosphamide resulted in stabilisation of disease
within the first 48 hours. The patient made a steady recovery of function, including mobility, speech, hearing and
memory. On six weeks ophthalmology follow-up she had
an unaided vision of 6/5 bilaterally without new arterial
occlusions. No relapses have been noted after a period of
ten months.

Conclusions
The diagnosis of SS is challenging. The classic triad of
SS may not be present at the onset of the disease and
the retinal involvement which is commonly asymptomatic may be missed.
Although headache is the commonest initial symptom
for any manifestations of encephalopathy, transient personality and mental changes are also common in SS [13].
Interestingly psychiatric symptoms mimicking bipolar
spectrum disorder have been described in a case of SS in
the past but it was unclear whether they were truly related to SS as they started three decades after the initial
SS clinical signs [14]. Our patient suffered from bipolar
disorder diagnosed two years previously, but we do not
think that this has any relation to her Susac’s syndrome.
SS-associated retinal artery occlusions are of importance
both because they may cause severe visual loss (depending
on the arteriole involved) but also because they may
hold the key to rapid diagnosis and early initiation of
immunosuppression. In SS, retinal artery occlusions have a
characteristic pattern on fluorescein angiography with arterial wall hyperfluorescence due to atheromatous plaques,
also called “Gass plaques” and are usually distally located
from the bifurcation [15]. Indocyanine green angiography
shows normal choroidal circulation [16]. Optical coherence tomography (OCT) may also be useful in the clinical
challenge of differentiating SS from MS. Brandt et al. have
reported that Susac patients show a more distinct sectorial
pattern of reduction in both macular and retinal nerve fibre
layer thickness in contrast to the more diffuse changes seen
in MS patients [17]. Seven-Tesla MRI may also aid in
further refinement in terms of identifying the characteristic radiological changes observed in SS. In their study
of five patients with SS and ten age and sex-matched patients with MS, Wuerfel et al. observed that using the
T2-weighted FLASH (Fast Low Angle SHot) sequences,
most (92%) white matter lesions in MS were centred on a
small vein and were often (41%) characterized by a hypointense rim, whereas white matter lesions in SS were less
commonly (54%) surrounding an identifiable vessel and
rarely (4%) exhibited a hypointense rim. The authors also
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noted callosal atrophy and CSF-isointense lesions within
the central part of the corpus callosum [18].
Through this case we want to make physicians more
aware of the possibility of visually asymptomatic patients
with retinal involvement in SS and suggest detailed
fundoscopic and angiographic assessment by a neuroophthalmologist or retinal specialist in cases where neurological and radiological investigations raise the possibility
of SS.
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Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for
review by the Editor of this journal.
Abbreviations
SS: Sucas’s syndrome; MS: Multiple sclerosis; ADEM: Acute disseminated
encephalomyelitis; BRAO: Branch retinal artery occlusion; OCT: Optical
coherence tomography; FLASH: Fast low angle shot.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
SB carried out information gathering, literature search, drafting of case
report. SJ involved in diagnosis of condition, approved the final manuscript.
ML case information gathering, literature search. AD performed tests on
patient, carried out literature review, helped to draft the case, and approved
the final manuscript. MAB confirmed diagnosis, proposed publication of
case, and approved the final manuscript. AKD and MAB share the role of
senior author. All authors have read and approved the final manuscript.
Authors’ information
Alastair K Denniston and Michael A Burdon share the role of senior author.
Received: 6 August 2013 Accepted: 15 January 2014
Published: 21 January 2014
References
1. Susac J, Hardman J, Selhorst J: Microangiopathy of the brain and retina.
Neurology 1979, 29(3):313.
2. Rennebohm R, Susac JO, Egan RA, Daroff RB: Susac’s syndrome–update.
J Neurol Sci 2010, 299(1–2):86–91.
3. Dörr J, Krautwald S, Wildemann B, Jarius S, Ringelstein M, Duning T, Aktas O,
Ringelstein EB, Paul F, Kleffner I: Characteristics of Susac syndrome:
a review of all reported cases. Nat Rev Neurol 2013, 9(6):307–316.
4. Magro CM, Poe JC, Lubow M, Susac JO: Susac syndrome: an organ-specific
autoimmune endotheliopathy syndrome associated with antiendothelial cell antibodies. Am J Clin Pathol 2011, 136(6):903–912.
5. Jarius S, Neumayer B, Wandinger KP, Hartmann M, Wildemann B:
Anti-endothelial serum antibodies in a patient with Susac’s syndrome.
Neurol Sci 2009, 285:259–261.
6. McLeod DS, Ying HS, McLeod CA, Grebe R, Lubow M, Susac JO, Lutty GA:
Retinal and optic nerve head pathology in Susac’s syndrome.
Ophthalmology 2011, 118(3):548–552.
7. Marie I, Guegan-Massardier E, Levesque H, Favennec L, Cailleux N, Courtois H:
Susac’s syndrome or retinocochleocerebral vasculopathy: a misdiagnosed
and overlooked disorder. Eur J Intern Med 2000, 11(2):108–111.
8. Susac J, Murtagh F, Egan R, Berger J, Bakshi R, Lincoff N, Gean A, Galetta S,
Fox R, Costello F, Lee A, Clark J, Layzer R, Daroff R: MRI findings in Susac’s
syndrome. Neurology 2003, 61:1783–1787.
9. Bitra RK, Eggenberger E: Review of Susac syndrome. Curr Opin Ophthalmol
2011, 22(6):472–476.
10. Mateen FJ, Zubkov AY, Muralidharan R, Fugate JE, Rodriguez FJ, Winters JL,
Petty GW: Susac syndrome: clinical characteristics and treatment in
29 new cases. Eur J Neurol 2012, 19(6):800–811.

Boukouvala et al. BMC Research Notes 2014, 7:56
http://www.biomedcentral.com/1756-0500/7/56

Page 4 of 4

11. Dörr J, Radbruch H, Bock M, Wuerfel J, Brüggemann A, Wandinger KP, Zeise D,
Pfueller CF, Zipp F, Paul F: Encephalopathy, visual disturbance and hearing
loss-recognizing the symptoms of Susac syndrome. Nat Rev Neurol 2009,
5(12):683–688.
12. Li HK, Dejean BJ, Tang RA: Reversal of visual loss with hyperbaric oxygen
treatment in a patient with Susac syndrome. Ophthalmology 1996,
103(12):2091–2098.
13. Allmendinger AM, Spektor V, Destian S: CT and MR imaging of Susac
syndrome in a young male presenting with acute disorientation.
Clin Imaging 2010, 34(2):138–142.
14. Zormann A, Sylle K, Schroller S, Beck J: A patient with susac syndrome and
bipolar disorder. Prim Care Companion CNS Disord 2012, 14(4):PCC.12l01350.
doi: 10.4088/PCC.12l01350. Epub 2012 Aug 9. PubMed PMID: 23251866;
PubMed Central PMCID: PMC3505135.
15. Egan RA, Hills WL, Susac JO: Gass plaques and fluorescein leakage in
Susac syndrome. J Neurol Sci 2010, 299:97–100.
16. Balaskas K, Guex-Crosier Y, Borruat FX: Indocyanine-green angiography
findings in Susac’s syndrome. Klin Monbl Augenheilkd 2012, 229(4):426–427.
17. Brandt AU, Zimmermann H, Kaufhold F, Promesberger J, Schippling S, Finis D,
Aktas O, Geis C, Ringelstein M, Ringelstein EB, Hartung HP, Paul F, Kleffner I,
Dörr J: Patterns of retinal damage facilitate differential diagnosis between
Susac syndrome and MS. PLoS One 2012, 7(6):e38741.
18. Wuerfel J, Sinnecker T, Ringelstein EB, Jarius S, Schwindt W, Niendorf T, Paul F,
Kleffner I, Dörr J: Lesion morphology at 7 Tesla MRI differentiates Susac
syndrome from multiple sclerosis. Mult Scler 2012, 18(11):1592–1599.
doi:10.1186/1756-0500-7-56
Cite this article as: Boukouvala et al.: Detection of branch retinal artery
occlusions in Susac’s syndrome. BMC Research Notes 2014 7:56.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

