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 Susac syndrome:  The ef fect iveness 

of  R i tux imab monotherapy
Tatiana V. Beketova

Susac syndrome (SS) or retino-cochleo-cerebral vasculopathy is an extremely rare, severe, and potentially disabling 
condition. Underlying occlusive microangiopathy in SS is clinically characterized by the triad of encephalopathy, 
sensorineural hearing loss and branch retinal arterial occlusion. SS therapy envisages simultaneous use of high doses 
of glucocorticoids, intravenous immunoglobulins, cytostatics and Rituximab (RTХ). This article presents a case 
of remitting-relapsing slow-progressive SS with typical clinical manifestations demonstrating successful treatment SS 
with RTХ monotherapy; it also discuss the focus of RTХ monotherapy should be targeted at SS cases with contraindi-
cations for glucocorticoids and cytostatics use, slow-progressive SS or at early stages.
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СИНДРОМ СУСАКА: ЭФФЕКТИВНОСТЬ МОНОТЕРАПИИ РИТУКСИМАБОМ

Т.В. Бекетова

Синдром Сусака (СС), или ретикуло-кохлео-церебральньная васкулопатия, является крайне редким тяже-
лым инвалидизирующим заболеванием, в основе которого предполагают окклюзирующую микроангиопа-
тию. Для СС характерна клиническая триада, включающая энцефалопатию, нейросенсорную тугоухость 
и окклюзию артерий сетчатки. Лечение СС недостаточно разработано; используют высокие дозы глюко-
кортикоидов, внутривенный человеческий иммуноглобулин циклофосфан и анти-В-клеточную терапию 
ритуксимабом (РТМ). Представлено описание случая СС с типичными клиническими проявлениями и вол-
нообразным, медленно прогрессирующим течением заболевания, при котором отмечена эффективность 
монотерапии РТМ. Обсуждается целесообразность использования монотерапии РТМ на ранних стадиях СС, 
в случаях медленно прогрессирующего течения заболевания, при наличии противопоказаний для примене-
ния глюкокортикоидов и цитостатиков. 
Ключевые слова: синдром Сусака, ретино-кохлео-церебральная васкулопатия, васкулит центральной 
нервной системы, ритуксимаб, внутривенный иммуноглобулин
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Retino-cochleo-cerebral vasculopathy (or Su -
sac syndrome, SS) was fi rst reported in the medi-
cal literature in 1979 by Dr. John Susac and co-au-
thors [1]. It has also been referred to as “retinopathy, 
encephalopathy, deafness associated microangiop-
athy” (RED-M) or “small infarctions of cochlear, 
retinal and encephalic tissue” (SI CRET). It could 
be under-diagnosed cases of so-called “seronega-
tive” systemic lupus erythematosus.

SS is an extremely rare, severe, and poten-
tially disabling condition, characterized by mi-
croangiopathy of autoimmune origin leading 
to occlusive endotheliopathy in the capillaries 
and precapillaries of the brain, inner ear and the 
retina [2, 3]. SS should be viewed as microangi-
opathy, not vasculitis due to absence of any signs 
of necrosis. Endotheliopathy leads to narrow-
ing and occlusion of arterioles, followed by mi-
croinfarctions causing damage to axons, neurons 
and myelin of the brain white matter [3]. Mor-
phological changes in the brain are characterized 
by focal microangiopathy, gliosis and infl ammato-
ry response with predominant recruitment of lym-
phocytes. Laboratory indicators of concurrent in-
fl ammation are not typical for SS.

The clinical picture of the SS is character-
ized by a triad of signs associated with damage 

to the brain, retina and auditory nerve common-
ly found in 85% of cases. However, at the onset 
this typical for SS clinical triad is present in less 
than 20% of patients, and most often only one 
out of three components will be found during the 
manifest phase of the disease [4–6], signifi cant-
ly complicating timely diagnosis of SS. The age 
at disease onset varies between 20 and 40 years, 
and SS is 1.5–3 times more common in women 
than in men [2, 6]. However, according to ac-
cumulated evidence, SS course is more severe 
and manifesting all features of clinical triad more 
often in men than in women [6].

Retinal damage leads to visual loss, al-
though rare cases can be asymptomatic when 
only peripheral retina is involved. SS-associated 
encephalopathy can manifest with severe (some-
times migraine-like) headaches, or impaired 
concentration, memory weakening, depression 
or aggressive behavior. Auditory nerve involve-
ment is associated with hearing loss, tinnitus, nys-
tagmus, dizziness, which in turn can accelerate 
progression of mental disorders. 

SS usually runs a monophasic course al-
though some individuals can experience a poly-
phasic remitting-relapsing course with fl uctuating 
level of symptoms for 1–2 years [3, 4–6]. In some 
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cases, SS symptoms eventually subside within a few years with-
out any treatment. Four degrees of SS severity, from mild to ex-
tremely severe describe varying severity of clinical manifestations 
of encephalopathy and brain lesions detected with magnetic res-
onance imaging (MRI) [7].

Aggressive therapy with immunosuppressants (ultra-high 
doses of glucocorticoids (GCs) and cytostatics) in combina-
tion with intravenous immunoglobulins (IVIGs) and biologi-
cal drugs, primarily rituximab (RTX) [7] are the mainstay of SS 
therapy, with intensity of treatment regimens depending on SS 
severity measured by severity of central nervous system (CNS) 
involvement. 

The following clinical case illustrates a remitting-relaps-
ing, slow-progressive SS with typical clinical manifestations, re-
sponding to RTX monotherapy.

Case repor t 

Patient is a 37-year old female. She experienced her fi rst 
episode of eye fl oaters in 2006, which resolved spontaneous-
ly. Funduscopic examination revealed edema of the fundus, 
and perivascular cuffi  ng leading to diagnosis of retinal vascu-
litis. Such short-term visual impairment attacks recurred sev-
eral times during 2006. There were no exacerbations of visual 
symptoms after the fi rst pregnancy in 2007, but after the sec-
ond in 2011 the patient noticed gradual shrinking of visual fi elds 
in the left eye. In 2013 and 2015 the patient gave births to her 
third and fourth child. Further progression of visual fi eld loss 
was documented within a few months after the last birth. Al-
though, no signs of disrupted visual sensory input either on the 
peripheral or central levels were found. Visual fi eld defects also 
appeared on the right eye. Brain MRI revealed multiple focal 
lesions in the callosal body (Fig. 1) resembling a “snow-ball” 
on T2-weighted images (WI).

Recurrent headaches and hearing loss followed shortly af-
terwards. Audiogram revealed abnormal perception of medium 
and low frequencies in the right ear (Fig. 2). Second brain MRI 
showed new emerging focal lesions in the white matter. Mean-
while lab test failed to reveal whatever signs of infl ammation 
in the blood or any abnormalities in the urine. A panel of immu-
nological tests including antibodies to aquaporin-4 IgG and IgM, 
antineutrophil cytoplasmic antibodies, anti-nuclear antibodies, 
anti-deoxyribonucleic acid, cardiolipins and β2-glycoproteins 
antibodies also showed only negative results. Absence of oligo-
clonal IgG in the cerebrospinal fl uid or whatever abnormalities 
in visual and auditory evoked potentials allowed to rule out the 
diagnosis of multiple sclerosis. Fluorescent angiography of the 
ocular fundus revealed the pattern of retinal angiitis, including 
uneven fi lling of the left upper-nasal arteriole and of the choroid 
(Fig. 3), some vascular changes in the inferior temporal quad-
rant; no signifi cant angiographic abnormalities were found in the 
right eye.

Therefore, the clinical diagnosis of SS in this patient 
was substantiated by presence of typical clinical triad, includ-
ing ischemic retinopathy, sensorineural hearing loss and spe-
cifi c CNS lesions in deep white matter and callosal body. RTX 
monotherapy (1500 mg total dose) aimed at achieving complete 
CD19+ B cell depletion (0%) was chosen as therapeutic strat-
egy based on undulating and slowly progressive nature of the ill-
ness and favorable tolerability of the drug. As result of the treat-
ment, clinical remission was achieved. The maintenance therapy 
was repeated treatment with RTX at a dose of 500 mg. Subse-
quently, clinical sings of SS did not recur.

Discussion

The results of brain MRI, retinal fl uorescent angiogra-
phy and audiometry revealing typical changes in the present-
ed clinical case were of key importance for the confi rmation 
of SS diagnosis. The brain MRI pattern in SS look very simi-
lar to MRI fi ndings in MS patients, including multiple focal le-
sions in periventricular and deep white matter as well as in cal-
losal body. In SS focal lesions are typically located in the central 
part of callosal body, visualized in T2-WI MRI as “pearl neck-
lace” or “snow-ball”, as demonstrated in presented clinical 
case, and are considered pathognomonic for SS [3, 6, 8, 9]. Cal-
losal body atrophy can eventually be seen in patients at late SS 
stage. In some SS cases focal lesions are found in basal ganglia, 

Fig. 1. Brain MRI before treatment (sagittal section, T2-WI): multiple 

hyperintensive 2–4 mm focal lesions in the lower callosal body

Fig. 2. Audiogram: reduced perception of low frequencies in the right ear

Fig. 3. Fluorescent angiography: visible infiltrates along the vessels (a) 

and compromised blood flow in the arteriole (b)

a b
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and intensive contrast matter accumulation in brain membranes 
is documented in 30% of T1-WI MRIs [3, 8]. Moreover, SS in-
volvement of cervical spinal cord has also been described [10]. 
Cerebrospinal fl uid abnormalities commonly include slight lym-
phocytic pleocytosis and moderate increase of protein concen-
tration [2].

Fluorescent angiography displays multiple branch reti-
nal artery occlusions and arteriolar wall hyperfl uorescence, 
which is also a pathognomonic sign of SS [11]. Since retinal 
macular region remains intact in SS, patients can still have nor-
mal visual acuity. Optical coherence tomography of the retina 
is useful for dynamic monitoring of SS-associated retinopathy 
and for diff erential diagnosis with multiple sclerosis, as diff use 
thinning of the nerve fi ber layer is typical for the latter, while SS 
retinopathy is spotty [12].

Damage to the auditory nerve leads to hearing loss, subtle 
in most cases, but identifi able by audiometry as typical decrease 
in perception of low frequencies, as in the presented case.

SS as extremely rare disease has not been studied in ran-
domized clinical trials. SS therapy includes ultra-high doses 
of GCs (1 g a day intravenously (IV), and 1 mg/kg a day orally), 
in combination with cyclophosphane (CР) or mycophenolate 
mofetil (MMF) and RTX [7, 13, 14]. In contrast to multiple scle-
rosis, positively responding to β-interferons and natalizumab, 
these agents can cause worsening of clinical symptoms in SS pa-
tients [15, 16], which emphasizes the importance of diff erential 
diagnosis between the two conditions. Treatment duration varies 
from several months to several years depending on SS severity. 

Pilot recommendations for SS therapy based on accumu-
lated clinical experience with a relatively large cohort of patients 
were published in 2018 by a group of American researchers [7]. 
They proposed to modify treatment regimen based on the sever-
ity of CNS damage, although RTX is envisaged in all regimens. 
Repeated courses of RTX in combination with ultra-high doses 
of IVIGs and IVGCs, CР or MMF (and sometimes with tacroli-
mus) are recommended in severe cases. In mild CNS involve-
ment treatment choices are less aggressive and limited to GCs, 
MMF and reduced course of IVIGs while RTX therapy is op-
tional, not necessary. A balanced assessment of associated po-
tential benefi t/risk ratio is strongly recommended prior to ini-
tiation of aggressive immunosuppressive regimens. Because SS 
course is often complicated by severe damage to the retina, inner 

ear and central nervous system (with potential development 
of mental disorders), patients with SS must be treated promptly 
and aggressively [7, 14]. The case presented in this paper dem-
onstrated a relatively benign, fl uctuating, slow course of the dis-
ease, and therefore RTX monotherapy was chosen as a thera-
peutic strategy. 

SS has signifi cant similarities with livedoid vasculopa-
thy (LV) [17], since microvasculature occlusive endotheliopa-
thy becomes the key pathological substrate in both conditions. 
In the context of LV, it is interesting that skin lesions in SS have 
been described, including livedo reticularis and a micropapular 
eruption which responded promptly to treatment with IVIGs, 
GCs, and RTX [18, 19]. Of importance is the published evi-
dence of successful RTX-based anti-B cell therapy in several LV 
cases [7, 18–20], including own authors’ experience [21]. An-
ti-B cell therapy that causes B cell depletion in blood and tar-
get organs is eff ective in a wide range of immuno-infl ammatory 
rheumatic diseases [22]. Its effi  ciency is determined by various 
mechanisms, suppression of pathogenic autoantibody synthesis, 
and modulation of the function of B cells (antigen presentation, 
cytokine synthesis, and costimulation), T lymphocytes and den-
dritic cells. There is reason to suggest a protective eff ect of В cell 
depletion in relation to microvasculature occlusive endotheliop-
athy. However, the nature and mechanisms of these pleiotropic 
eff ects remain unclear.

These publications provide additional support for choos-
ing RTX monotherapy in SS patients, especially in non-severe 
cases or at early SS stages. Limited use of aggressive immuno-
suppressants and GCs regimens is important to reduce the risk 
of adverse reactions, sometimes competing in their severity 
with SS symptoms. 

Conclus ion

It can be speculated that the indications for RTX and oth-
er biologics that target B cells treatment will expand in the near 
future. Current data on RTX highlights its relevance to SS. 
The focus of RTX monotherapy should be targeted at SS cases 
with contraindications for GCs and cytostatics use, slow-pro-
gressive SS or at early stages.

R E F E R E N C E S

1.  Susac JO, Hardman JM, Selhorst JB. Microangiopathy of the brain 
and retina. Neurology. 1979;29(3):313-316.

2.  Jarius S, Kleffner I, Dörr JM, Sastre-Garriga J, Illes Z, Eggenberg-
er E, et al. Clinical, paraclinical and serological findings in Susac 
syndrome: An international multicenter study. J Neuroinflammation. 
2014;11:46. doi: 10.1186/1742-2094-11-46

3.  Nazari F, Azimi A, Abdi S. What is Susac syndrome? A brief review 
of articles. Iran J Neurol. 2014;13(4):209-214. 

4.  Dörr J, Krautwald S, Wildemann B, Jarius S, Ringelstein M, Dun-
ing T, et al. Characteristics of Susac syndrome: A review of all 
reported cases. Nat Rev Neurol. 2013;9(6):307-316. doi: 10.1038/
nrneurol.2013.82

5.  van der Kooij SM, van Buchem MA, Overbeek OM, Dijkman G, 
Huizinga TWJ. Susac syndrome: A report of four cases and a review 
of the literature. Neth J Med. 2015;73:10-16.

6.  Vishnevskia-Dai V, Chapman J, Sheinfeld R, Sharon T, 
Huna-Baron R, Manor RS, et al. Susac syndrome: Clinical 
characteristics, clinical classification, and long-term prognosis. 
Medicine (Baltimore). 2016;95(43):e5223. doi: 10.1097/
MD.0000000000005223

7.  Rennebohm RM, Asdaghi N, Srivastava S, Gertner E. Guidelines 
for treatment of Susac syndrome – An update. Int J Stroke. 
2018;15(5):484-494. doi: 10.1177/1747493017751737

8.  Sinnecker T, Kuchling J, Dusek P, Dörr J, Niendorf T, Paul F, 
et al. Ultrahigh field MRI in clinical neuroimmunology: A potential 
contribution to improved diagnostics and personalised disease man-
agement. EPMA J. 2015;6(1):16. doi: 10.1186/s13167-015-0038-y

9.  Kleffner I, Dörr J, Ringelstein M, Gross CC, Böckenfeld Y, 
Schwindt W, et al.; European Susac Consortium (EuSaC). Diag-
nostic criteria for Susac syndrome. J Neurol Neurosurg Psychiatry. 
2016;87(12):1287-1295. doi: 10.1136/jnnp-2016-314295

10.  Hua le H, Donlon SL, Okuda DT. A case of Susac syndrome 
with cervical spinal cord involvement on MRI. J Neurol Sci. 
2014;15;337(1-2):228-231. doi: 10.1016/j.jns.2013.11.040

11.  Egan RA, Hills WL, Susac JO. Gass plaques and fluorescein leak-
age in Susac syndrome. J Neurol Sci. 2010;299(1-2):97-100. 
doi: 10.1016/j.jns.2010.08.043 

12.  Bernard JT, Romero R, Agrawal K, Jager R, Rezania K. Optical 
coherence tomography in Susac’s syndrome. Mult Scler Relat 
Disord. 2014;3(1):110-116. doi: 10.1016/j.msard.2013.05.005



388 Rheumatology Science and Practice. 2023;61(3):385–388

C l i n i c a l  o b s e r v a t i o n

13.  Mateen FJ, Zubkov AY, Muralidharan R, Fugate JE, Rodri-
guez FJ, Winters JL, et al. Susac syndrome: Clinical characteristics 
and treatment in 29 new cases. Eur J Neurol. 2012;19(6):800-811. 
doi: 10.1111/j.1468-1331.2011.03627.x

14.  Monferrer-Adsuara C, Remolí-Sargues L, Hernández-Bel L, Gra-
cia-García A, Hernández-Garfella ML, Cervera-Taulet E. Rituxi-
mab in the treatment of Susac’s syndrome: Report of a case. Eur J 
Ophthalmol. 2020;7:1120672120924545. 
doi: 10.1177/1120672120924545

15.  Zhovtis Ryerson L, Kister I, Snuderl M, Magro C, Bielekova B. 
Incomplete Susac syndrome exacerbated after natalizumab. Neurol 
Neuroimmunol Neuroinflamm. 2015;2(5):151. doi: 10.1212/
NXI.0000000000000151

16.  Algahtani H, Shirah B, Amin M, Altarazi E, Almarzouki H. Susac 
syndrome misdiagnosed as multiple sclerosis with exacerbation 
by interferon beta therapy. Neuroradiol J. 2017;31(2):207-212. 
doi: 10.1177/1971400917712265

17.  Vasudevan B, Neema S, Verma R. Livedoid vasculopathy: 
A review of pathogenesis and principles of management. Indian J 
Dermatol Venereol Leprol. 2016;82(5):478-488. doi: 10.4103/0378-
6323.183635

18.  Gertner E, Rosenbloom MH. Susac syndrome with prominent 
dermatological findings and a prompt response to intravenous 
immunoglobulin, steroids, and rituximab: A case report. 
J Med Case Rep. 2016;10(1):137. doi: 10.1186/s13256-016-
0917-4

19.  Zeni P, Finger E, Scheinberg MA. Successful use of rituximab 
in a patient with recalcitrant livedoid vasculopathy. Ann Rheum 
Dis. 2008;67(7):1055-1056. doi: 10.1136/ard.2007.083931

20.  Bennett DD, Ohanian M, Cable CT. Rituximab in severe skin 
diseases: target, disease, and dose. Clin Pharmacol. 2010;2:135-
141. doi: 10.2147/CPAA.S10929

21.  Beketova TV, Solovyev SK, Radenska-Lopovok SG, Naso-
nov EL. Livedoid vasculopathy: Experience in using rituximab. 
Nauchno-Prakticheskaya Revmatologia = Rheumatology Science 
and Practice. 2011;49(4):78-81 (In Russ.). doi: 10.14412/
1995-4484-2011-65

22.  Nasonov EL, Beketova TV, Ananyeva LP, Vasilyev VI, Solovy-
ev SK, Avdeeva AS. Prospects for anti-B-cell therapy in immuno-
inflammatory rheumatic diseases. Nauchno-Prakticheskaya Revma-
tologia = Rheumatology Science and Practice. 2019;57:1-40 
(In Russ.). doi: 10.14412/1995-4484-2019-3-40

Beketova T.V. ORCID: https://orcid.org/0000-0003-2641-9785


