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  BACKGROUND 
 Miller Fisher syndrome (MFS) is an autoimmune disor-
der accompanied by acute progressive ophthalmoplegia, 
ataxia and arefl exia. Bickerstaff’s brainstem encephalitis 
(BBE) is a related syndrome in which central nervous sys-
tem (CNS) features, such as altered consciousness and/or 
long tract signs, accompany classic triad. 1   2  Ganglioside 
GQ1b antibodies are often associated with both condi-
tions, resulting in the proposal that MFS and BBE might 
be closely related and form a continuous disease. 3  Among 
the clinical features of both MFS and BBE, psychosis and 
involuntary movements (IVMs) are atypical. 4  The present 
case reports a young woman who presented with acute 
cerebellar ataxia, arefl exia and ophthalmoplegia, which 
was accompanied by psychosis and IVMs from disease 
onset. Serum serological tests revealed high anti-GQ1b 
and anti-GT1a antibody titres. In addition, serum and cer-
ebrospinal fl uid (CSF) tests also detected high antibody 
titres against NR2B- and NR2A-containing heteromers of 
N-methyl- D -aspartate receptor (NMDAR) and antigluta-
mate receptor-ε2 (GluRε2).  

  CASE PRESENTATION 
 A 23-year-old woman presented initially with double vision 
and a mild, unsteady gait and was admitted to our hospital 
in May 2008. One week earlier, the patient experienced a 
respiratory infection. On the fi rst day of illness, the patient 
suffered from transient double vision and dizziness. The 
following day, the patient was restless, agitated and cried 
incomprehensively. Symptoms rapidly exacerbated follow-
ing hospital admission (day 2); the patient was alert, but 
exhibited emotional incontinence and personality changes. 
Extraocular movement was inhibited in all directions and 
conjugate eye movements were impaired with coarse 
nystagmus. Facial muscles were weak and the patient 

presented with slurred speech and dysphagia. Marked cer-
ebellar ataxia was present in the fi nger-nose and heel-knee 
test. Muscle tone decreased and deep tendon refl exes of 
the upper and lower extremities were absent. The Babinski 
response was bilaterally negative and limb muscle strength 
and sensory examination were normal. 

 On day 3, the patient became somnolent and screamed 
irritably like a child. Both pupils were dilated and light 
refl exes were diminished. The patient developed orolingual 
IVMs, such as lip-licking, chewing, dyskinesia and myo-
clonic movements. Psychosis and IVMs mimicked features 
of patients with ovarian teratoma-associated encephalitis 5  
(video 1). Hypersalivation was also exhibited, but hypov-
entilation or seizures did not develop.  

  INVESTIGATIONS 
 Routine blood analyses, including thyroid functions, 
were normal. Serum antibodies specifi c to HIV, syphilis, 
neurotrophic viruses,  Mycoplasma pneumoniae , thyroid 
disease and autoimmune disease (antinuclear, anti-SS-A/
SS-B antibodies, MPO-ANCA, PR3-ANCA and anticardi-
olipin antibodies) were insignifi cant. CSF analysis revealed 
a white blood cell count of 14/ml, 24 mg protein/dl and 
negative PCR results for herpes simplex virus genome. 
EEGs showed a slightly irregular basic pattern without 
epileptic discharge. Nerve conduction velocities and com-
pound muscle action potentials were normal, with a sig-
nifi cant decrease in F-wave amplitude of median and tibial 
nerves. Brainstem auditory-evoked potentials and cranial 
MRI, with or without gadolinium enhancement revealed 
no abnormalities. Chest, abdominal and pelvic CT were 
normal.  123 I-iodoamphetamine single photon emission 
CT ( 123 I-IMP SPECT), which was performed on day 13, 
revealed hypoperfusion in the brainstem, cerebellum, tha-
lamus and frontotemporal cortices. Follow-up  123 I-IMP 
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  Summary 
 The present study reports a young woman with acute ataxia, arefl exia and ophthalmoplegia, accompanied by psychosis and involuntary 
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SPECT on day 26 demonstrated perfusion recovery in 
these lesions ( fi gure 1 ).  

   Video 1    The patient exhibits ophthalmoplegia, coarse 
nystagmus, sluggish papillary light refl ex and involuntary 
movements around the eyebrows and mouth. The patient also 
screams irritably like a child.    10.1136/bcr.08.2010.3228v1       

  DIFFERENTIAL DIAGNOSIS AND TREATMENT 
 These fi ndings suggested the diagnosis of atypical MFS-
related disorder accompanied by psychosis and IVMs. 
Therefore, the patient was administered intravenous 
immunoglobulin (Ig) (20 g/day for 5 days), followed by 
intravenous methylprednisolone (1 g/day for 3 days). On 
day 10, the patient developed rough and coarse IVMs, 
which affected the left arm, despite improved psychiatric 
behaviour. Subsequently, the patient received intravenous 
methylprednisolone, accompanied by steroid tapering. 

ELISA revealed that serum samples from day 3 contained 
high IgG antibody titres to GQ1b and GT1a. Furthermore, 
antibodies to full-length GluRε2 (anti-GluRε2 antibodies) 
and glutamate NR2B- and NR2A-containing heteromers 
of NMDAR (anti-NR1/NR2 antibodies) were examined as 
described previously. 6  Anti-NR1/NR2 antibodies, as well 
as anti-GluRε2 IgG and IgM antibodies, were expressed in 
serum and CSF on day 3. On day 16, serum anti-GluRε2 
IgM antibody levels were reduced, but IgG antibodies 
remained present.  

  OUTCOME AND FOLLOW-UP 
 Although the symptoms lasted for 2 weeks, improve-
ment was considerable with intact neurological symptoms 
within 6 weeks of disease onset. After 1 year, the patient 
exhibited no neurological complications and pelvic MRI 
was normal.  

 Figure 1     123 I-iodoamphetamine single photon emission CT ( 123 I-IMP SPECT) imaging of the patient. On day 13,  123 I-IMP SPECT reveals 
decreased rCBF in the frontotemporal cortex (green arrows), thalamus (blue arrow), brainstem (red arrow) and cerebellum (yellow arrow) 
(A). Follow-up  123 I-IMP SPECT on day 26 shows improvement in the damaged lesion (B).    



BMJ Case Reports 2011; doi:10.1136/bcr.08.2010.3228 3 of 4

  DISCUSSION 
 Clinical fi ndings fulfi lled diagnostic criteria for MFS. 2  
However, the patient also presented with atypical clinical 
features, such as psychosis and IVMs. In addition, anti-NR1/
NR2 antibodies and anti-GluRε2 antibodies were present. 
 123 I-IMP SPECT examinations demonstrated that patient 
symptoms were due to impaired cortex, thalamus, cerebel-
lum and brainstem. Interestingly, Wada  et al , also described 
two BBE patients with delirium 4 ; both patients fulfi lled the 
diagnostic criteria for BBE, including positive serum titres 
for anti-GQ1b and -GT1a antibodies, as well as childish 
behaviours and emotional incontinence. The patients also 
exhibited rigidity and IVMs, such as tremors and hyper-
tonia in the masseter muscles, which mimicked tetanus. 
SPECT analysis revealed hypoperfusion of the frontal lobe, 
brainstem and basal ganglia, which was similar to results 
from the present study. Although atypical psychosis and 
IVMs in these patients were possibly due to autoantibod-
ies against various GluRs, including anti-GluRε2 antibod-
ies and anti-NR1/NR2 antibodies, the association between 
these antibodies was not discussed in the paper. 

 Dalumau  et al  reported that limbic encephalitis is a result 
of anti-NR1/NR2 antibodies associated with ovarian ter-
atoma, which has been termed anti-NMDAR encephali-
tis. 5  Clinical characteristics of patients with anti-NMDAR 
encephalitis include psychosis, seizures, IVMs, autonomic 
instability and central hypoventilation. Anti-GluRε2 anti-
body is described as an association between non-herpetic 
limbic encephalitis 6  –  8  and epilepsia partialis continua-
related Rasmussen encephalitis. 9  Several studies have 
shown that anti-GluRε2 and anti-NR1/NR2 antibodies are 
detectable in patients with non-herpetic limbic encepha-
litis. 7   8  Kamei  et al  reported the clinical features of acute 
juvenile female non-herpetic encephalitis (AJFNHE) in 
Japan based on a nationwide questionnaire, 8  with a detec-
tion rate of autoantibodies against several GluRs of 67%. 
Clinical AJFNHE phenotypes closely mimic anti-NMDAR 
encephalitis, including psychosis and IVMs, and anti-NR1/
NR2 antibodies have been detected in several patients 
with AJFNHE. 8  The GluRε2 subunit NR2A functions as 
an NMDAR component. Huerta  et al  reported that NR2 
autoantibodies induce emotional abnormality in mice. 10  
These studies suggested that autoantibodies against some 
GluR subunits could result in psychosis and IVMs in our 
patient. 

 The mechanism by which ganglioside (anti-GQ1b and 
anti-GT1a) and GluR antibodies were co-expressed in 
the patient, thereby triggering clinical features, remains 
unknown. There is a high prevalence of prodromal viral-like 
symptoms in anti-NMDAR encephalitis and AJFNHE. 5   8  
Moreover, Gable  et al  reported that 4/10 patients with anti-
NMDAR encephalitis exhibit serological evidence of acute 
Mycoplasma infection. 11  Although the number of cases 

in this study was very small, with a high amount of false 
IgM positivity results, Mycoplasma infection should be 
considered, as Mycoplasma could contain epitopes mim-
icking both GQ1b ganglioside and GluRs. The patient did 
not express Mycoplasma-specifi c IgM antibodies; how-
ever, a prodromal respiratory infection was diagnosed. 
Therefore, it is possible that a microorganism could trigger 
antibody production against these antigens, as detected in 
the patient.    
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Learning points

    Patients with MFS and related disorders rarely present  ▶

with atypical psychosis and IVMs such as delirium, oral 
dyskinesia, tremor or myoclonus.  
  CNS involvement, such as psychosis and IVMs in  ▶

patients with atypical MFS-related disorders could be 
associated with various anti-GluR antibodies.   
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