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Abstract

Background: Susac syndrome is a rare disease with multisystem manifestations. While the exact pathogenesis is
not known, it has been proposed to be an autoimmune endotheliopathy affecting the microvasculature of the brain,
retina, and inner ear. The disease is characterized by a triad of encephalopathy, vision loss, and hearing loss. However,
patients may not have the triad at initial presentation and present with only a single finding.

Case presentation: A 25-year-old male resident of Panu Akil presented to Combined Military Hospital Lahore with
complaints of dizziness and vertigo associated with severe migraine like headaches. He experienced sudden painless
loss of vision in his right eye and was admitted to the medical intensive care unit. On examination, he had right-beat-
ing nystagmus and diplopia along with scintillating scotoma. After his admission, contrast-enhanced magnetic reso-
nance imaging (MRI) was done which showed numerous enhancing bilateral white matter internal capsule micro-
infarcts indicating typical “string of pearls”sign and a snowball lesion on the corpus callosum. His fundus fluorescein
angiography (FFA) did not exhibit any branched retinal artery occlusions (BRAO). Fundoscopy showed the presence of
drusen spots. His pure tone audiometry was unremarkable. Based on the highly characteristic findings present on the
MRI, a diagnosis of Susac syndrome was made. He was started on injection methylprednisolone 1 gm IV in 500 ml nor-
mal saline over 1 h once a day for 5 days and then once a week for 8 weeks. He was also started on tablet mycophe-
nolate mofetil 500 mg once daily for 7 days. Patient showed marked clinical improvement afterwards.

Conclusions: Susac syndrome is a rare multisystem illness with an often insidious presentation. Patients can be
misdiagnosed due to the nonspecific nature of the early complaints present in the disease. High index of suspicion is
required for timely diagnosis and adequate management. Although no specific guidelines exist, management con-

sists mainly of immunosuppressants.
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Background

Susac syndrome was first described in 1979 by J. O Susac
after whom it is named. He reported the condition in two
young women [1]. It is characterized by a clinical triad
consisting of encephalopathy, branched retinal artery
occlusion, and sensorineural hearing loss [2]. It is an
autoimmune encephalopathy primarily affecting women
from the ages of 20-40 years. However, male patients
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have been reported with the age range extending from 7
to 72 years [2]. From the first reported cases in 1979, the
number of reported cases increased to 200 worldwide by
2012 [3] and to 500 by 2020 [4]. The disease is extremely
rare, and attempts have been made to calculate its inci-
dence in different populations. Annual incidence was
calculated to be 0.024/100,000 (95% CI: 0.010-0.047) in a
Central European population [5].

Susac syndrome has a wide array of clinical manifesta-
tions. However, the triad of encephalopathy, branched
retinal artery occlusion (BRAO), and sensorineural hear-
ing loss is characteristic. Early diagnosis is often difficult
due to the rarity of the illness and the absence of all three
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classic symptoms at onset [6]. Attempts have been made
to establish a diagnostic criterion for Susac syndrome,
and although certain differences are found in each, the
involvement of the brain, retinal artery, and ear is present
in all established diagnostic criteria.

The exact pathogenesis is still not known, but the
involvement of anti-endothelial cell antibodies (AECA)
in the development of Susac syndrome has been pro-
posed in 2007 [6], and since then, other studies have
been done which suggest a similar involvement of
AECA in its pathogenesis [7]. However, further studies
are still needed to verify definitive involvement of these
antibodies.

The classical triad is diagnostic of the condition; how-
ever, very few numbers of patients present with all 3
symptoms initially with only 13% of patients present-
ing with the classical triad at onset [8]. Initially, central
nervous system (CNS) involvement is most common,
followed by ocular and then ear involvement [6]. The
earliest sign of encephalopathy is headache, and it may
precede the development of the other symptoms by
approximately 6 months. This headache has been pro-
posed to occur due to involvement of the leptomeningeal
vessels [9]. Patients may also present with memory loss,
seizures, and dementia. The initial presenting headache,
although a very nonspecific symptom is the most com-
mon early presenting complaint, present in up to 80%
patients and can vary in severity and nature [6]. Due to
the nonspecific early symptoms of the disease, patients
are frequently misdiagnosed as multiple sclerosis, acute
disseminated encephalomyelitis, and Behcet’s disease
[10].

The classic ocular finding is branched retinal artery
occlusion which can present as vision loss with cen-
tral or paracentral scotomas. However, if the peripheral
retina is involved, patients may be asymptomatic. BRAO
involvement can often be bilateral. In addition to BRAO,
Gass plaques may also be present which appear as yel-
low refractile lesions resembling emboli occurring due to
lipid extravasation from retinal vessels [6].

Ear involvement presents as hearing loss which is often
sudden and causes severe debilitation. It may occur over-
night and has been referred to as “bang-bang hearing
loss” Hearing loss may also be accompanied by tinnitus
and vertigo [9].

SS has been classified depending on its clinical
course as monocyclic, polycyclic and chronic continu-
ous. Monocyclic is self-limiting and resolves by itself in
approximately 2 years, polycyclic extends beyond 2 years
and chronic continuous has a variable clinical picture
with flares occurring at unpredictable times [9].

Diagnosis is based on involvement of all three systems
(CNS, eye, ear). MRI of the brain in SS patients showed
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corpus callosum involvement (snowball lesions consid-
ered pathognomonic) with peri- and supraventricular
hyperintensities of variable sizes. A more recent finding
involving the internal capsule has been reported show-
ing multiple infarcts in a “string of pearls” configuration
[3]. Fundus fluorescein angiography revealed BRAO in
a majority of patients which was found to be both uni-
lateral or bilateral. Audiometric evaluation revealed sen-
sorineural hearing loss, which was also found to be both
unilateral and bilateral [11].

Since the condition is proposed to occur due to auto-
immune pathology, the mainstay of treatment has been
immunosuppression. Treatment depends on the severity
of the presenting illness. Although the dosage may vary,
most commonly administered medications are corti-
costeroids and immunoglobulins. In extreme cases and
those refractory to corticosteroids, cyclophosphamide
and mycophenolate mofetil have been used [10, 12].

However, no randomized clinical trials have been done
which can provide definitive evidence as to the effective-
ness of current treatment modalities.

Case presentation

A 25-year-old male resident of Panu Akil presented to
Combined Military Hospital Lahore on 19 May 2022
with complaints of dizziness and vertigo associated with
severe migraine like headache. He had multiple episodes
of vomiting and gait ataxia. He experienced sudden pain-
less loss of vision in his right eye 2 days ago with the
vision starting to recover after 2 h of the initial attack.
The patient was admitted to the medical intensive care
unit with the diagnosis of acute disseminated encephalo-
myelitis (ADEM) based on the clinical picture.

On examination, he had right-beating nystagmus and
diplopia along with scintillating scotoma. His best-cor-
rected visual acuity on presentation at our setup was 6/9
(right eye) and 6/9 (left eye). After his admission, con-
trast-enhanced MRI was done which showed numerous
enhancing bilateral white matter internal capsule micro-
infarcts indicating typical “string of pearls” sign and a
snowball lesion on the corpus callosum which can be
seen in Figs. 1 and 2, respectively.

These infarcts were also noted on cerebellar regions as
well. These findings favored the diagnosis of Susac syn-
drome (SS).

His visual symptoms also raised the suspicion of BRAO
(branch retinal artery occlusion) sequelae which is one
of the hallmarks of SS. His ocular coherence tomography
(OCT) macula was ordered which showed detached reti-
nal pigmentary epithelium in the right eye (Fig. 3). The
left eye did not show any detachment (Fig. 4).

His fundus fluorescein angiography (FFA) however did
not exhibit any BRAO. Fundoscopy showed the presence
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Fig. 1 MRI of the brain showing white matter internal capsule micro-infarcts as “string of pearls”appearance (white arrows)
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Fig. 2 “Snowball lesion”on the corpus callosum (white arrow)
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Fig. 3 Ocular coherence tomography of the right eye showing detached retinal pigmentary epithelium (white arrow)
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Fig. 4 Ocular coherence tomography of the right eye showing intact retinal pigmentary epithelium
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of only drusen spots. This can be attributed to early rec-
ognition of the condition before further complications
could develop. While the triad of encephalopathy, BRAO,
and hearing loss are characteristic, it is not often present
early on, and thus, we were able to diagnose the patient
before further progression of the illness. FFAs of right
and left eyes are shown in Figs. 5 and 6, respectively.

His pure tone audiometry was unremarkable. He
had a run of other investigations done in which his cer-
ebrospinal fluid routine exam was normal; the auto-
immune encephalitis profile including anti-myelin
oligodendrocyte glycoprotein (MOG) antibodies and
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anti-aquaporin-4 antibodies was unremarkable. Anti-
endothelial cell IgG antibodies (AECA) were not available
at our hospital, and so the test could not be performed.
Plasma exchange was started, of which he had 5 sessions,
and his condition started to improve after the third ses-
sion. He was started on injection methylprednisolone 1
gm IV in 500 ml normal saline over 1 h once a day for
5 days and then once a week for 8 weeks. He was also
started on tablet mycophenolate mofetil 500 mg once
daily for 7 days. After that, the dose was increased to
twice a day for 7 days and then to two tablets twice a day
for 7 days. The patient showed marked improvement and
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Fig. 5 Fundus fluorescein angiography of the right eye
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Fig. 6 Fundus fluorescein angiography of the left eye
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has been advised monthly follow-up at our neurology
clinic.

Conclusions

Susac syndrome is a rare multisystem illness with an
often-insidious presentation. Classical triad of encepha-
lopathy, vision and hearing loss, is diagnostic; how-
ever, patients do not present with the triad early in the
disease so they may not often be diagnosed. Due to the
nonspecific nature of the early complaints, adequate
management can be delayed. High index of suspicion is
required for timely diagnosis and adequate management.
Although no large-scale studies have been done owing
to the extreme rarity of the illness, treatment primarily
consists of immunosuppressants and has shown clinical
improvement in patients.
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