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ABSTRACT | Purpose: Opsoclonus-myoclonus syndrome is 
extremely uncommon in adults with an autoimmune patho-
physiology. Because of the rarity of the syndrome, international 
recognition of opsoclonus-myoclonus-ataxia syndrome needs 
to be improved urgently. Therefore, the goal of this study was 
to raise the awareness of the opsoclonus-myoclonus-ataxia 
syndrome and help doctors in better diagnosing and using 
immunotherapy. Methods: We present a case study of an 
adult-onset case of idiopathic opsoclonus-myoclonus syndrome 
characterized by spontaneous arrhythmic multidirectional 
conjugate eye movements, myoclonus, ataxia, sleep disorders, 
and intense fear. Additionally, we conduct a literature search 
and summarize the pathophysiology, clinical presentation, 
diagnosis, and treatment of opsoclonus-myoclonus-ataxia 
syndrome. Results: Immunotherapies successfully treated 
the patient’s opsoclonus, myoclonus, and ataxia. Further, the 
article also includes an update summary of the opsoclonus-
-myoclonus-ataxia syndrome. Conclusion: The prevalence of 
residual sequela in adults with opsoclonus-myoclonus-ataxia 
syndrome is low. Early diagnosis and treatment may result in 
a better prognosis. Furthermore, combined immunotherapy is 
expected to reduce the incidence of refractory and reoccurring 
opsoclonus-myoclonus-ataxia syndrome.

Keywords: Opsoclonus-myoclonus syndrome/diagnosis; 
Opsoclonus-myoclonus syndrome/drug therapy; Immunotherapy/
methods; Human

RESUMO | Objetivo: A síndrome de opsoclonia-mioclonia 
é extremamente rara em adultos e tem uma fisiopatologia 
autoimune. Devido à raridade dessa síndrome, o reconheci-
mento da síndrome de opsoclonia-mioclonia-ataxia precisa 
melhorar urgentemente em todo o mundo. Assim sendo, este 
estudo visou aumentar a conscientização sobre a síndrome 

de opsoclonia-mioclonia-ataxia e ajudar os médicos para um 
melhor diagnóstico e o uso correto da imunoterapia. Métodos: 
Este é o relato de um caso adulto de síndrome de opsoclonia-
-mioclonia idiopática com movimentos oculares conjugados, 
multidirecionais, arrítmicos e espontâneos, mioclonia, ataxia, 
distúrbios do sono e medo intenso. Além disso, foram pesquisadas 
as publicações recentes relevantes e resumiu-se a fisiopatologia, 
a apresentação clínica, o diagnóstico e o tratamento da síndrome de 
opsoclonia-mioclonia-ataxia. Resultados: A paciente recuperou-se 
totalmente da opsoclonia, da mioclonia e da ataxia através de 
imunoterapia. O artigo também fornece um resumo atualizado 
sobre a síndrome de opsoclonia-mioclonia-ataxia. Conclusão:  
Adultos com síndrome de opsoclonia-mioclonia-ataxia têm 
uma baixa frequência de sequelas residuais. O diagnóstico e 
o tratamento precoces podem levar a melhores prognósticos. 
Espera-se que a imunoterapia combinada reduza a incidência da 
síndrome de opsoclonia-mioclonia-ataxia refratária e recorrente.

Descritores: Síndrome de opsoclonia-mioclonia/diagnóstico; 
Síndrome de opsoclonia-mioclonia/tratamento farmacológico; 
Imunoterapia/métodos; Humanos

INTRODUCTION

Opsoclonus-myoclonus-ataxia syndrome (OMS) is an 
acute or subacute disease of the central nervous system 
(CNS) that primarily affects toddlers aged 12-18 months(1). 
It is distinguished by chaotic and rapid eye oscillations, 
multifocal muscle jerks and severe ataxia. The incidence 
of OMS in children is 0.2 per 1 million per year, with 
adults having lower incidence rate than children(2). 
OMS causes are classified as paraneoplastic or idiopa-
thic, with the former accounting for half of all cases. 
Adults and children have different tumors associated 
with OMS. When compared to central nervous system 
tumors in toddlers, particularly neuroblastoma (NB), 
OMS is most commonly associated with small-cell lung 
cancer and breast cancer in adults(3). Idiopathic causes 
are more common in adults and are usually caused by 
infection. Mycoplasma pneumonia, salmonella enterica, 
HIV, hepatitis C virus, rotavirus, chickenpox, and mumps 
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virus are among the most common infectious causative 
agents reported in the literature(4-7). Furthermore, the 
most recent research indicates that OMS is linked to coro-
navirus disease 2019 (COVID-19)(8,9). Although the exact 
cause of OMS is unknown, we believe it is an immune 
dysregulation disorder. Immunosuppressive agents, such 
as corticosteroids, corticotropin-releasing hormone, 
immunoglobulin, or rituximab, are currently used to im-
prove the quality of life in patients with idiopathic OMS.

CASE REPORT 
A 33-year-old woman came to our clinic after expe-

riencing vertigo and nausea for a week. These symptoms 
quickly progressed to unsteadiness of gait and dyspha-
gia. After the first week in the hospital, she began to 
have sleep problems. Spontaneous nystagmus (Video 1), 
broad-based gait, tendon hyperreflexia, instability in 
the finger-to-nose test, and a positive Romberg’s sign 
were among the positive neurological manifestations. 
The patient had a history of an upper respiratory in-
fection 15 days prior to admission, with a sore throat 
and paroxysmal headache. The results of the laboratory 
tests revealed that tumor markers, infectious indices, 
and rheumatism and immunity markers were all nor-
mal. CSF analysis revealed 20 WBCs/mm3 of WBCs, 
normal glucose levels, and mildly elevated total protein  
(638 mg/dL, normal range 120-600 mg/L). With elevated 
IgG >111 mg/L (normal, 34), oligoclonal bands (OCBs) 
were found in CSF but not in blood. IgM greater than 
4.63 mg/L (normal, 1.3) and IgA greater than 9.99 mg/L 
(normal, 34). Microbiological tests, which included tests 
for bacteria, cryptococcus, and spirochetes, came back 
negative. HSV (herpes simplex virus) serological testing 
revealed the presence of both IgM and IgG antibodies. 
Non-enhanced and enhanced brain MRIs, as well as breast, 
abdominal, and pelvic computer tomography (CT), re-
vealed no malignancies. We considered lesions in the 
brainstem and cerebellum based on the manifestations 
and laboratory test results and made a presumptive 

diagnosis of rhombencephalitis. According to the sus-
pected etiologies, the patient was immediately given 
empiric therapy with steroids (methylprednisolone 80 
mg/day) and antiviral medicine (ganciclovir 30 mg/day). 
Clonazepam was prescribed to help her sleep problems. 
Following one week of treatment, the patient’s neuro-
logical symptoms of ataxia and opsoclonus significantly 
improved. After another week on prednisolone 40 mg/d, 
the patient was discharged home.

The patient returned to our clinic two weeks later 
with severe psychiatric disturbance. Minor events cau-
sed her to experience intense fear. At the one-month 
follow-up, residual deficits (ataxia and opsoclonus) had 
improved. We continued prednisolone 60 mg/day for 
two weeks before gradually reducing the dosage. After 
one year of convalescence, the patient had no evidence 
of underlying malignancies and had almost fully recove-
red from opsoclonus, myoclonus, and ataxia.

Presentation and diagnosis

As a subtype of OMS, paraneoplastic OMS (P-OMS) 
and idiopathic OMS have nearly identical clinical pre-
sentations (I-OMS). The majority of patients present 
with nonspecific nausea, vomiting, fatigue, dizziness, vi-
sion abnormalities, tremulousness, balance difficulties, 
and language impairment at first(10). From the onset of 
the disease to the appearance of neurological symptoms, 
particularly abnormal eye movement, the latent period is 
approximately one month. 

Opsoclonus is defined as arrhythmic, involuntary, 
multidirectional conjugate eye movements that do not 
have intersaccadic intervals(11,12). These movements occur 
at a high frequency of 10-25 Hz and have an amplitude 
of 5-10 degrees. Opsoclonus worsens with fixation or 
random movement and continues during sleep or eyelid 
closure(13). Patients frequently complain of oscillopsia, 
blurred vision, and vertigo as a result of this condition. 
It is worth noting that opsoclonus is frequently confu-
sed with ocular flutter and nystagmus. Opsoclonus and 
ocular flutter are both unwanted saccades that disrupt 
steady fixation. Opsoclonus differs from ocular flutter 
in that the saccade consists of several planes, including 
horizontal, vertical, and torsional components, rather 
than just the horizontal plane(14,15). Opsoclonus is a 
saccade, as opposed to nystagmus, which is a rhythmic 
and slow oscillation that takes the eyes away from the 
target(16,17). Opsoclonus can occur on its own, but it is 
frequently associated with other clinical manifestations 
such as myoclonus and ataxia.Video 1. Spontaneous nystagmus.
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Myoclonus manifests as sudden, shock-like, multi-
focal spasms that worsen in the standing position and 
improve in the lying position(18). During sleep, small- 
amplitude jerks can occur(19). These patterns are more 
common in the extremities than in the axial region 
(craniocervical region or trunk)(20,21). Unsteadiness and 
dysphagia are common symptoms of myoclonus, which 
has a variety of clinical manifestations.

 OMS also includes non-motor symptoms like irri-
tability and sleep disturbances. During clinical follow-up, 
children with OMS typically exhibit irritability and 
developmental regression(22). Adults with OMS, on the 
other hand, frequently experience sleep disturbances, 
including severe insomnia and frequent awakenings(1).

Opsoclonus, myoclonus/ataxia, behavioral change 
and/or sleep disturbance, and neuroblastoma are the 
diagnostic criteria. OMS can be diagnosed when three 
of four symptoms occur. Despite the existence of diag-
nostic criteria, delayed diagnoses and misdiagnoses are 
common. This is due to atypical presentations, clinicians 
unfamiliar with the condition, intermittent or late opso-
clonus, and the failure to recognize behavioral changes 
and sleep disturbances(23). The time between diagnosis 
and treatment is approximately 11 weeks(24). Atypical 
presentation, in the absence of opsoclonus, is nearly 
identical to acute cerebellar ataxia. OMS should be 
considered over acute cerebellar ataxia in the following 
circumstances: first, ataxia is not significantly impro-
ved or fluctuates over time; second, sleep disturbances 
appear during the course of illness; and third, ataxia is 
not significantly improved or fluctuates over time(25). 

The first step for all patients with OMS is a thorough 
diagnostic evaluation for the underlying tumor. There 
are three reasons for this: first, a high incidence of  
underlying tumors; second, partial symptom relief 
through tumor excision; and finally, different treatment 
principles between tumor and infection. To rule out  
underlying tumors, all patients should have CT scans of 
the chest, abdomen, and pelvis, as well as brain magne-
tic resonance imaging (MRI) and positron emission to-
mography (PET). If the imaging is negative, the work-up 
should be repeated every three months because certain 
neoplasms can manifest later than the clinic symptom. 
Brain MRI is usually normal in the early stages, but re-
cent reports suggest that cerebellar atrophy is common 
in follow-up(22). 18F-FDG positron emission tomography 
(18F-FDG PET) has a high diagnostic value for ruling out 
neuroblastic tumors(26).

In most OMS patients, the CSF has a normal cell count 
and a mean CSF protein concentration of 52 mg/dL 
(normal range 15-45 mg/dL)(11). Inflammatory markers 
in the CSF, such as the IgG index or oligoclonal bands, 
are present in up to 58% of patients, indicating a good 
prognosis with treatment(27,28). The antibodies in the CSF 
lack specificity and are more commonly associated with 
tumors than with OMS. 

The electromyogram (EMG) reveals synchronous 
discharges lasting less than 100ms, correlating with cli-
nical myoclonus, and somatosensory evoked potential 
amplitudes and long-latency responses are normal(29). 
Opsoclonus was found to be independent of myoclonus 
using periorbital bipolar electrodes.

Immunopathogenesis 

According to popular belief, OMS is an autoimmune 
disease mediated by humoral and cellular immunity(30). 

Humoral immune: Autoantibodies in paraneoplastic 
OMS patients were the first indication of immune invol-
vement in OMS. Anti-Ri, anti-Hu, anti-Ma1, anti-Ma2, 
anti-CRMP5, anti-GlyR, anti-NMDAR, anti-GABA2R, and 
anti-DPPX antibodies are all known. Anti-LGI-1(31) and 
anti-Kelch-like protein-11 antibodies(32). The autoimmu-
ne response in paraneoplastic OMS is commonly thou-
ght to be caused by a cross-reactivity between neuronal 
tissue and certain antibodies induced by cancer, as both 
tissue and cancer contain the same antigens. In addition 
to paraneoplastic antibodies that cause autoimmune 
disease, the discovery of Anti-N-methyl-D-aspartate 
(NMDA) receptor seroconversion following herpes sim-
plex encephalitis lends credence to the link between 
parainfectious antibodies and OMS(33,34). A case of OMS 
in a postpartum period recently revealed Myelin oligo-
dendrocyte glycoprotein-immunoglobulin G (MOG-IgG) 
positivity, implying that fetal microchimerism exposure 
can also initiate the immune response(35). Many antibo-
dies have been found in the serum of OMS patients, but 
they are not specific to OMS. For example, the glutamate 
receptor delta 2 antibody was found in the serum of 
OMS patients and was thought to be a potential biomarker 
of the disease. However, as the study progressed, the 
GluD2 antibody was not found in most OMS patients 
and was not specific, indicating that syndrome-specific 
antibodies must be discovered further. As a result, com-
prehensive serological tests for detecting OMS-specific 
antibodies are required and would aid in clinic diagno-
sis(36). In addition to antibodies against normal nervous 
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tissues in OMS, the presence of oligoclonal bands in CSF 
indicates involvement in immune dysfunctions. OMS in 
Aicardi-Goutières syndrome is associated with increa-
sed type 1 interferon signaling, implying that immune 
dysregulation is involved in the pathogenesis of OMS(37).

Cellular immunity: T cells have been overlooked for 
years, owing to rare neuronal degeneration or scattered 
T cell infiltrates discovered in autopsies. Evidence of T 
cell population expansion in the CSF of children with 
OMS has changed people’s minds(38). Rapid increases in 
CD4+ cell counts in HIV-infected patients support the 
role of T cells in OMS(39). Although elevated neopterin 
in CSF does not have the sensitivity to be a biomarker, 
it can support T-cell activation and cell mediated im-
munity in OMS(40). The success of B-cell-based immu-
notherapies and the discovery of cerebrospinal fluid 
lymphocytic pleocytosis support the contribution of 
immune cells to OMS immunopathogenesis(41).

Pathophysiology

Opsoclonus’ mechanism is unknown. The brainstem 
theory and the cerebellar theory are the two hypothe-
ses. Normal saccades necessitate the involvement of the 
saccadic system, which is located in the brainstem. The 
system employs both burst neurons and omnipause neu-
rons. The activity of burst neurons projects onto ocular 
motoneurons, causing saccades to be generated. It also 
receives projections from the fastigial nuclei of the ce-
rebellum (FN). Omnipause neurons prevent unwanted 
saccades from occurring in any direction. Omnipause 
neurons receive neuronal projections from the mesen-
cephalic reticular formation, the superior colliculus, 
and other areas. Saccadic oscillations are indicated 
by abnormal eye movements. Diseases affecting the 
saccadic system and superior regulatory center could 
theoretically cause saccadic oscillations(42). 

According to the brainstem theory, opsoclonus can 
be caused by increased burst neuron excitability and 
decreased omnipause neuron inhibition(43). According 
to Chaumont et al., COVID-19-associated abnormal 
eye movement is caused by brainstem dysfunction(44). 
Omnipause neurons use glycine as a neurotransmitter, 
and anti-GlyR antibodies can change the inhibitory 
properties of saccadic burst neurons. The discovered 
antibodies bolster the case for brainstem dysfunction. 
The cerebellar possibility is that saccadic oscillation is 
caused by FN disinhibition. Functional MRI evidence de-
monstrated bilateral activation of the fastigial nuclei(45). 

Autopsies have long revealed a loss of Purkinje cells or 
demyelination in the cerebellum. An electrophysiology 
study found that opsoclonus-myoclonus originates in 
the brainstem, with concurrent abnormalities in cere-
bellar circuits(29). These various theories are clearly not 
independent, but rather have influential relationships.

Treatment

Patients should begin with tumor resection becau-
se it can help alleviate some of the symptoms. In the 
experience of treating OMS secondary to NB, research 
has shown that NB resection does not resolve all of the 
symptoms of OMS, but combined immunotherapy has a 
satisfactory outcome. As a result, they advocated for ag-
gressive immunotherapy treatment of tumor patients(46).

Given the likely immune dysfunction that underpins 
OMS, immunosuppression plays an important role in 
affected individuals(47). As hypothesized immunopatho-
genesis, the immune activation inducing by immune 
cells, the therapy will proceed as follows: first, limiting 
T/B cell production and accelerating T/B cell removal. 
Second, prevent immune activation. The most common 
medications are adrenocorticotropic hormone (ACTH), 
corticosteroids, and intravenous immunoglobulins 
(IVIG). 

Because standard drugs are less effective against neu-
ropsychological disturbances and there is an increased 
subset of CSF lymphocytes in patients who fail primary 
treatment, alternative treatments based on an elevated 
B/T count, such as rituximab, cyclophosphamide, and 
methotrexate, are gaining traction. Rituximab, an anti- 
CD20 monoclonal antibody that inhibits B cell expansion, 
is generally approved for second-line treatment of refrac-
tory and reoccurring OMS as a broad-acting immunosu-
ppressive agent(48). This medication has the advantage 
of shortening the duration of steroid use and improving 
prognosis. However, rituximab has been shown to in-
crease the risk of infection and tumor growth(49). Lower 
rituximab doses may not reduce total risk, so patients 
with normal B cell counts may not require rituximab. 
However, according to one study, low doses of rituximab 
(300 mg/m2) in rituximab combination immunotherapy 
are just as effective as the standard dose(50). Rituximab 
improves prognosis by lowering the risk of disability(51). 

Despite the fact that abnormal T cells are the under-
lying pathomechanism of OMS, the treatment of targe-
ting T cells is ineffective. Some researchers demonstra-
ted that mycophenolate mofetil can reduce T cell CSF 
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expansion (-40%) in OMS but has no effect on relapse 
prevention(51). Cyclophosphamide and methotrexate, 
cytostatic agents that affect both T and B cells, are also 
effective in the treatment of OMS. However, due to a 
lack of clinical statistics, the standard of care has not 
been established, making the selection of appropriate 
drugs difficult. 

Clonazepam (3 mg/day), baclofen (45 mg/day), and 
levetiracetam (3000 mg/day) are common symptomatic 
treatments used in conjunction with immunotherapy. 
Clonazepam is prescribed for patients who have signifi-
cant opsoclonus and severe sleep disturbances(52,53). In 
the treatment of myoclonus, zonisamide (300 mg/d to 
500 mg/d divided into 1 or 2 daily doses) and anticholi-
nergics can be tried(54).

Prognosis

Delayed diagnosis and chronic relapse can result in 
long-term motor and cognitive consequences. The leng-
th of time between symptom onset and diagnosis (more 
than 2 months) is associated with late-occurring neu-
rological and neuropsychological long-term deficits(22). 
Brunklaus et al. retrospectively evaluated 101 patients 
with OMS and concluded that severe initial symptoms, 
lack of remission at the last follow-up, and chronic re-
lapses were associated with a poor long-term cognitive 
prognosis(55). Pediatric patients with OMS are more likely 
to have residual neurological sequelae: such as cognitive 
impairment, behavioral abnormalities, and language 
disorders(55,56). Adult sequelae, in contrast to childhood 
sequelae, are relatively benign and include gait ataxia 
and residual dysarthria(57). Chronic relapse is frequently 
associated with a decreased effect on medical therapy, 
and there is a progressive worsening of neurological 
symptoms per OMS relapse(58).

Moreover, achieving clinical remission and redu-
cing recurrence rates can greatly improve the patients’ 
quality of life(24). Relapsing can be triggered by a simple 
infection or dosage reduction. Pranzatelli et al. analyzed 
159 children with OMS recurrences, finding that 40% 
were infection-related, 48% by gradual drug reductions, 
and 12% by both infection and treatment(50).

Adult sequelae, in contrast to childhood sequelae, 
are relatively benign and include gait ataxia and residual 
dysarthria(57).

The prognosis of paraneoplastic and idiopathic 
OMS differed. The studies suggested that idiopathic OMS  
appears to be self-limiting. More than half of patients with 

paraneo plastic OMS have more relapses and a worse outco-
me. Approximately 70% of patients have ongoing neu-
rological, mental, cognitive, and behavioral sequelae(57).

DISCUSSION

OMS is uncommon in populations and even more so 
in adults. It is distinguished by opsoclonus, myoclonus, 
and ataxia(57). Patients with adult-onset OMS are more 
likely to develop small-cell lung cancer and breast can-
cer, and young adult women are more likely to develop 
occult ovarian neoplasms(58,59). When paraneoplastic 
serological and imaging evaluations are negative, infec-
tion as the second leading cause should be considered. 
Positive serum antibodies to herpes simplex virus (HSV) 
immunoglobulin G (IgG) in this case indicated HSV in-
fection within the last three months. Although serum 
antibody testing is used to diagnose HSV infection, poly-
merase chain reaction (PCR) detection is the only mature 
technology for detecting virus activity. Unfortunately, we 
did not perform CSF PCR in our case.

HSV is a common pathogen that infects a large per-
centage of the human population. HSV infections are 
typically recessive and localized, despite the fact that 
the virus appears to be the primary cause of scattered 
viral encephalitis syndrome. Through latency in neu-
rons, HSV can maintain a lifelong infection(17). When 
the host’s immunity declines or is stimulated by stress 
factors, the virus replicates to form a recurring infection 
that causes encephalitis(18). It has been demonstrated 
that interactions between host immunity and CNS cells 
following HSV exposure can result in OMS. The literature 
on OMS caused directly by HSV infection is limited. If 
untreated, HSV encephalitis has a high mortality rate. 
Immunotherapies combined with antimicrobial therapy 
can reduce HSV-related mortality in OMS. Therefore, 
we recommend empiric antiviral therapy in cases where 
there is a high suspicion of viral infection. Based on the 
PCR results, the antiviral drug can be changed. 

 The presence of oligoclonal bands in both positive 
CSF and negative serum samples suggested intrathecal 
invasion of central nervous system tissues, as seen in 
autoimmune encephalitis. The routine laboratory CSF 
testing results show mild and nonspecific increase in 
protein levels. Both are indicative of inflammatory or 
immune-mediated pathogenesis. Although the cause is 
unclear, no tumor was found in this young woman after 
1 year of follow-up, allowing us to investigate whether 
OMS is caused by postinfectious or parainfectious in 
our case. 
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OMS is related to rhombencephalitis and may be one 
of the symptoms of the latter. Rhombencephalitis is an 
umbrella term for inflammatory diseases of the pons, 
cerebellum, and medulla oblongata(60). Rhombencepha-
litis symptoms can be similar to those of OMS. OMS is 
characterized by opsoclonus, myoclonus, and ataxia all 
at the same time.

We stopped using antiviral drugs and tried to reduce 
the amount of steroid to avoid side effects after the rapid 
administration of methylprednisolone and ganciclovir 
relieved neurological symptoms. It is unclear whether 
immunosuppressive therapy alone or in combination 
with an antiviral drug resulted in clinical remission.

 During the tapering, she visited our clinic again for 
specific psychological and behavioral abnormalities. The 
literature focuses on movement disorders in recurrence 
but not on the presence of psychiatric symptoms. We 
assumed that such a condition was the result of late 
events or a relapse caused by insufficient drug load. We 
also suspected that the aforementioned symptoms were 
immune-mediated, so, we tried methylprednisolone 80 
mg/day and had excellent results in treating the psychia-
tric symptoms. 

In conclusion, we reported a parainfectious OMS. 
This case raises awareness of OMS and helps doctors 
in making better diagnoses and using immunotherapy 
correctly.

ACKNOWLEDGMENTS

This study was supported by the National Natural 
Science Foundation of China (Grant No. 82071453).

REFERENCES
1. Bhatia P, Heim J, Cornejo P, Kane L, Santiago J, Kruer MC. Opso-

clonus-myoclonus-ataxia syndrome in children. J Neurol. 2022; 
260(2):750-7.

2. Pranzatelli MR. The immunopharmacology of the opsoclonus- 
myoclonus syndrome. Clin Neuropharmacol. 1996;19(1):1-47.

3. Khadilkar S, Benny R. Opsoclonus myoclonus ataxia syndrome. 
Neurol India. 2018;66(5):1293-4.

4. Kang BH, Kim JI. Opsoclonus-myoclonus syndrome associated with 
mumps virus infection. J Clin Neurol. 2014;10(3):272-5.

5. Desai SD, Gandhi FR, Vaishnav A. Opsoclonus Myoclonus Syndro-
me: a rare manifestation of dengue infection in a child. J Pediatr 
Neurosci [Internet]. 2018[cited 2020 July 21];13(4):455-8. Availa-
ble from: Opsoclonus Myoclonus Syndrome: A Rare Manifestation 
of Dengue Infection in a Child - PMC (nih.gov)

6. Nasri A, Mansour M, Messelmani M, Riahi A, Derbali H, Bedoui 
I, et al. [Adult-onset opsoclonus-myoclonus-ataxia syndrome 
revealing rubella meningoencephalitis]. Rev Med Interne. 2016; 
37(12):840-3.French.

7. Scott KM, Parker F, Heckmann JM. Opsoclonus-myoclonus syndrome 
and HIV-infection. J Neurol Sci. 2009;284(1-2):192-5.

8. Sanguinetti SY, Ramdhani RA. Opsoclonus-Myoclonus-Ataxia 
Syndrome related to the novel coronavirus (COVID-19). J Neuro-
ophthalmol. 2021;41(3):e288-9.

9. Saha B, Saha S, Chong WH. 78-year-old woman with opsoclonus 
myoclonus ataxia syndrome secondary to COVID-19. BMJ Case 
Rep[Internet]. 2021[cited 2022 Jan 21];14(5):e243165. Available 
from: 78-year-old woman with opsoclonus myoclonus ataxia syn-
drome secondary to COVID-19 | BMJ Case Reports

10. Klaas JP, Ahlskog JE, Pittock SJ, Matsumoto JY, Aksamit AJ, Bartle-
son JD, et al. Adult-onset opsoclonus-myoclonus syndrome. Arch 
Neurol. 2012;69(12):1598-607. Comment in: JAMA Neurol. 2013; 
70(5):654-5.

11. Armangue T, Sabater L, Torres-Vega E, Martínez-Hernández E, 
Ariño H, Petit-Pedrol M, et al. Clinical and Immunological features 
of Opsoclonus-Myoclonus Syndrome in the era of neuronal cell 
surface antibodies. JAMA Neurol. 2016;73(4):417-24. Comment 
in: JAMA Neurol. 2016;73(4):381-2. JAMA Neurol. 2016;73(7):891.

12. Digre KB. Opsoclonus in adults. Report of three cases and review 
of the literature. Arch Neurol. 1986;43(11):1165-75.

13. Margolin E, Jeeva-Patel T. Opsoclonus [Internet]. Treasure Island 
(FL):StatPearls; 2021. [cited 2022 Jan 21]. Available from: Opsoclonus 
- StatPearls - NCBI Bookshelf (nih.gov)

14. Büttner U, Straube A, Handke V. [Opsoclonus and ocular flutter]. 
Nervenarzt. 1997;68(8):633-7. German.

15. Ibáñez-Juliá MJ, Pappa E, Gaymard B, Leclercq D, Hautefort C, 
Tilikete C, et al. Brain volumetric analysis and cortical thickness 
in adults with saccadic intrusions (ocular flutter or opsoclonus- 
myoclonus syndrome). Clin Neurol Neurosurg. 2017;163:167-72.

16. Papageorgiou E, McLean RJ, Gottlob I. Nystagmus in childhood. 
Pediatr Neonatol. 2014;55(5):341-51.

17. Sharpe JA, Fletcher WA. Saccadic intrusions and oscillations. Can 
J Neurol Sci. 1984;11(4):426-33.

18. Caviness JN. Myoclonus. Mayo Clin Proc. 1996;71(7):679-88.

19. McLean DR. Polymyoclonia with opsoclonus. Neurology. 
1970;20(5):508-12.

20. Eberhardt O, Topka H. Myoclonic disorders. Brain Sci. 2017; 
7(8):103.

21. Baizabal-Carvallo JF, Jankovic J. Autoimmune and paraneoplastic 
movement disorders: An update. J Neurol Sci. 2018;385:175-84.

22. De Grandis E, Parodi S, Conte M, Angelini P, Battaglia F, 
Gandolfo C, et al. Long-term follow-up of neuroblastoma-asso-
ciated opsoclonus-myoclonus-ataxia syndrome. Neuropediatrics. 
2009;40(3):103-11.

23. Pike M. Opsoclonus-myoclonus syndrome. Handb Clin Neurol. 
2013;112:1209-11.

24. Gorman MP. Update on diagnosis, treatment, and prognosis in 
opsoclonus-myoclonus-ataxia syndrome. Curr Opin Pediatr. 2010; 
22(6):745-50.

25. Desai J, Mitchell WG. Acute cerebellar ataxia, acute cerebellitis, 
and opsoclonus-myoclonus syndrome. J Child Neurol. 2012; 
27(11):1482-8.

26. Kumar R, Vankadari K, Mittal BR, Bansal D, Trehan A, Sahu JK, et 
al. Diagnostic values of 68 Ga-labelled DOTANOC PET/CT imaging 
in pediatric patients presenting with paraneoplastic opsoclonus 
myoclonus ataxia syndrome. Eur Radiol. 2021;31(7):4587-94.

27. Pranzatelli MR, Slev PR, Tate ED, Travelstead AL, Colliver JA, Joseph 
SA. Cerebrospinal fluid oligoclonal bands in childhood opsoclonus- 
myoclonus. Pediatr Neurol. 2011;45(1):27-33.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6413617/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6413617/
https://casereports.bmj.com/content/14/5/e243165.long
https://casereports.bmj.com/content/14/5/e243165.long
https://www.ncbi.nlm.nih.gov/books/NBK564353/
https://www.ncbi.nlm.nih.gov/books/NBK564353/


Zhang X, et al.

7Arq Bras Oftalmol. 2024;87(4):e2022-0024

28. Pranzatelli MR, Tate ED, McGee NR. Demographic, clinical, and 
immunologic features of 389 children with opsoclonus-myoclonus 
syndrome: a cross-sectional study. Front Neurol. 2017;8:468.

29. Gwinn KA, Caviness JN. Electrophysiological observations 
in idiopathic opsoclonus-myoclonus syndrome. Mov Disord. 
1997;12(3):438-42.

30. Bataller L, Rosenfeld MR, Graus F, Vilchez JJ, Cheung NK, Dalmau 
J. Autoantigen diversity in the opsoclonus-myoclonus syndrome. 
Ann Neurol. 2003;53(3):347-53.

31. Smyth D, Kyaw KM, Legister A, MacFarlane G, Sankar UU, Patel 
M, et al. Post-COVID-19 opsoclonus-myoclonus syndrome and 
encephalopathy associated with leucine-rich glioma-inactivated 1 
(LGI-1) antibodies. J Neurol Sci. 2021;430:119982.

32. Fonseca E, Varas R, Godoy-Santín J, Valenzuela R, Sandoval P. 
Opsoclonus-myoclonus syndrome associated with anti Kelch-like 
protein-11 antibodies in a young female patient without cancer. J 
Neuroimmunol. 2021;355:577570.

33. Stahl JP, Mailles A. Herpes simplex virus encephalitis update. Curr 
Opin Infect Dis. 2019;32(3):239-43.

34. Armangue T, Leypoldt F, Málaga I, Raspall-Chaure M, Marti I, et 
al. Herpes simplex virus encephalitis is a trigger of brain autoim-
munity. Ann Neurol. 2014;75(2):317-23.

35. Adhikari S, Thuringer A, Maali L, Jassam Y. Opsoclonus myoclonus 
syndrome in a postpartum period. Mult Scler Relat Disord. 2021; 
50:102862.

36. Petit-Pedrol M, Guasp M, Armangue T, Lavarino C, Morales La 
Madrid A, et al. Absence of GluD2 antibodies in patients with opso-
clonus-myoclonus syndrome. Neurology. 2021;96(7):e1082-e1087.

37. Alburaiky S, Dale RC, Crow YJ, Jones HF, Wassmer E, Melki I, et al. 
Opsoclonus-myoclonus in Aicardi-Goutières syndrome. Dev Med 
Child Neurol. 2021;63(12):1483-6.

38. Pranzatelli MR, Travelstead AL, Tate ED, Allison TJ, Moticka EJ, 
Franz DN, et al. B- and T-cell markers in opsoclonus-myoclonus 
syndrome: immunophenotyping of CSF lymphocytes. Neurology. 
2004;62(9):1526-32. Comment in: Neurology. 2004;62(9):1466-7.

39. Pereira NM, Shah I, Kulkarni S. Opsoclonus-myoclonus-ataxia 
syndrome in an HIV-infected child. Oxf Med Case Reports [Inter-
net]. 2016[cited 2021 July 27];2016(10):omw077. Available from: 
Opsoclonus-myoclonus-ataxia syndrome in an HIV-infected child 
| Oxford Medical Case Reports | Oxford Academic (oup.com)

40. Pranzatelli MR, Hyland K, Tate ED, Arnold LA, Allison TJ, Soori 
GS. Evidence of cellular immune activation in children with opso-
clonus-myoclonus: cerebrospinal fluid neopterin. J Child Neurol. 
2004;19(12):919-24.

41. Saini L, Dhawan SR, Madaan P, Suthar R, Saini AG, Sahu JK, et 
al. Infection-associated opsoclonus: a retrospective case record 
analysis and review of literature. J Child Neurol. 2020;35(7):480-4.

42. Zee DS, Robinson DA. A hypothetical explanation of saccadic 
oscillations. Ann Neurol. 1979;5(5):405-14.

43. Ramat S, Leigh RJ, Zee DS, Optican LM. Ocular oscillations gene-
rated by coupling of brainstem excitatory and inhibitory saccadic 
burst neurons. Exp Brain Res. 2005;160(1):89-106.

44. Chaumont H, San-Galli A, Martino F, Couratier C, Joguet G, Carles 
M, et al. Mixed central and peripheral nervous system disorders 
in severe SARS-CoV-2 infection. J Neurol. 2020;267(11):3121-7.

45. Helmchen C, Rambold H, Sprenger A, Erdmann C, Binkofski F; 
fMRI study. Cerebellar activation in opsoclonus: an fMRI study. 
Neurology. 2003;61(3):412-5.

46. Armangué T, Sabater L, Torres-Vega E, Martínez-Hernández E, 
Ariño H, Petit-Pedrol M, et al. Clinical and immunological features 
of opsoclonus-myoclonus syndrome in the era of neuronal cell 
surface antibodies. JAMA Neurol. 2016;73(4):417-24.Comment in: 
JAMA Neurol. 2016;73(4):381-2. JAMA Neurol. 2016;73(7):891. 

47. Stiefel J, Basu E, Meyer R, Kaur G, Khakoo Y. An unusual case 
of opsoclonus-myoclonus-ataxia syndrome associated neuroblas-
toma: high-risk disease requiring immunotherapy. Pediatr Blood 
Cancer. 2020;67(11):e28393.

48. Borker A, Choudhary N. Rituximab. Indian Pediatr. 2011;48(8):627-32.

49. Chang BH, Koch T, Hopkins K, Malempati S. Neuroblastoma found 
in a 4-year-old after rituximab therapy for opsoclonus-myoclonus. 
Pediatr Neurol. 2006;35(3):213-5.

50. Pranzatelli MR, Tate ED, McGee NR, MacArthur CA. Evaluation of 
responsiveness to reduced-dose rituximab in corticotropin/intrave-
nous immunoglobulin/rituximab combination immunotherapy for 
opsoclonus-myoclonus syndrome. Pediatr Neurol. 2018;85:71-5.
Comment in: Pediatr Neurol. 2018;87:82.

51. Pranzatelli MR, Tate ED, Travelstead AL, Baumgardner CA, Gowda 
NV, Halthore SN, et al. Insights on chronic-relapsing opsoclonus-
myo clonus from a pilot study of mycophenolate mofetil. J Child 
Neurol. 2009;24(3):316-22.

52. Pena AB, Caviness JN. Physiology-based treatment of myoclonus. 
Neurotherapeutics. 2020;17(4):1665-80.

53. Degirmenci Y, Kececi H. Topiramate response in adult-onset opso-
clonus-myoclonus-ataxia syndrome: A case report. Rev Neurol 
(Paris). 2017;173(6):418-20.

54. Chokroverty S, Manocha MK, Duvoisin RC. A physiologic and phar-
macologic study in anticholinergic-responsive essential myoclonus. 
Neurology. 1987;37(4):608-15.

55. Brunklaus A, Pohl K, Zuberi SM, de Sousa C. Outcome and prog-
nostic features in opsoclonus-myoclonus syndrome from infancy 
to adult life. Pediatrics. 2011;128(2):e388-94.

56. Mitchell WG, Davalos-Gonzalez Y, Brumm VL, Aller SK, Burger 
E, Turkel SB, et al. Opsoclonus-ataxia caused by childhood neu-
roblastoma: developmental and neurologic sequelae. Pediatrics. 
2002;109(1):86-98.Erratum in: Pediatrics. 2002; 110(4):853-4.

57. Honnorat J. New findings in adult opsoclonus-myoclonus syndrome. 
JAMA Neurol. 2016;73(4):381-2.

58. Sahu JK, Prasad K. The opsoclonus-myoclonus syndrome. Pract 
Neurol. 2011;11(3):160-6.

59. Mahesh KV, Bansal R, Naheed D, Tandyala N, Singh R, Takkar A. 
Opsoclonus myoclonus syndrome due to an ovarian teratoma: a 
case report and review of literature. Neuroophthalmology. 2019; 
44(4):258-61.

60. Jubelt B, Mihai C, Li TM, Veerapaneni P. Rhombencephalitis / brains-
tem encephalitis. Curr Neurol Neurosci Rep. 2011;11(6):543-52.

https://academic.oup.com/omcr/article/2016/10/omw077/2451055?login=false
https://academic.oup.com/omcr/article/2016/10/omw077/2451055?login=false

