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Abstract: Functional neurologic disorders feature nervous system symptoms that cannot be
explained by a neurological disease or other medical condition. The patient described here
was a 21-year-old Japanese woman who was initially diagnosed with a functional neurologic
disorder based on numbness and weakness of the limbs with no abnormalities in routine
examinations. Further detailed examinations revealed monocytes in cerebrospinal fluid
(CSF), and electroencephalography revealed widespread, low-voltage, slow waves with
concentrated spindle waves. Thus, encephalitis was suspected, and steroid pulse therapy
was initiated. Her symptoms subsequently improved. Afterward, CSF analysis was positive
for serum anti-GQ1b IgG antibodies. We made a final diagnosis of Bickerstaff’s brainstem
encephalitis (BBE). Our report describes the difficult differentiation of functional neurologic
disorders from BBE. Physicians and psychiatrists should be aware of BBE.

Keywords: Bickerstaff’s brainstem encephalitis, functional neurologic disorder, Guillain-
Barré syndrome, Miller Fisher syndrome, consciousness disturbance

Introduction

Functional neurologic disorders feature nervous system symptoms that cannot be
explained by a neurological disease or other medical conditions." However, the
symptoms are real and cause significant distress or problems in functioning.' The
cause of functional neurologic disorders is unknown.> These conditions may be
triggered by a neurological disorder or as a reaction to stress or psychological or
physical trauma, but that is not always the case.'” Signs and symptoms include
weakness or paralysis, abnormal movement, loss of balance, dysphagia, seizures or
episodes of shaking and apparent loss of consciousness, episodes of unresponsive-
ness, numbness or loss of touch sensation, speech problems, vision problems, and
hearing problems or deafness.'

We report our experience with a patient who had been suspected as a functional
neurologic disorder and was diagnosed with Bickerstaff’s brainstem encephalitis
(BBE), a very rare disease of the central nervous system, after admission to our
hospital. This case report was approved by the ethics committees of Dokkyo
Medical University. The patient gave written consent for the publication of this
case report.

Case Presentation
The patient was a 21-year-old woman who suffered from numbness and weakness
of the limbs. She had no abnormalities on blood tests or physical examination and
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was accordingly suspected of having a psychological dis-
order. On the same day, she was examined at a psychiatric
clinic. She was diagnosed with a functional neurologic
disorder triggered by psychological stress, such as con-
flicts with her supervisor at her workplace and her parents.
She was treated with the anxiolytic alprazolam (1.2 mg).
She then developed symptoms such as numbness of the
tongue, headache, and difficulty opening her eyes. She
also complained that her vision was unfocused and that
she had noticed circular eye motions (nystagmus) in the
mirror. The next day, she suddenly felt exhausted and was
unable to walk unaided, whereupon she presented at the
Department of Psychiatry. On examination, she sat
slumped backward in a wheelchair and responded to ques-
tions with a slight nod of the head. When asked if there
were any people she found disagreeable at her workplace,
she suddenly raised her voice. She was thus provisionally
diagnosed as being catatonic due to a functional neurolo-
gic disorder triggered by psychological stressors from her
medical and occupational history. We admitted her to our
hospital on the same day for a detailed evaluation.
Immediately after admission, she responded only by nod-
ding when spoken to, until her elder sister arrived to visit,
whereupon she suddenly became excited and started cry-
ing and talking loudly. She later became unresponsive and
started groaning as if she was in pain, crying out in a loud
voice, and making backward jerking motions with her
body. She had a temperature of 37.2°C, a pulse of 72
beats/min, and blood pressure of 106/67 mmHg. Her
pupillary diameter was 5 mm, and the light reflex was
normal bilaterally. The deep tendon reflex was normal,
and the Babinski sign was negative. Blood tests revealed
no abnormalities in liver or kidney function or electrolytes.
Thyroid function indices (free thyroxine, free triiodothyr-
thyroid-
stimulating hormone receptor antibody (TRAb)) were
within  the
thyroglobulin antibody (TgAb) and anti-thyroid peroxi-
dase antibody (TPOAb) were positive (630.0 IU/mL and
15.4 TU/mL). Magnetic resonance imaging (MRI) of the
head region revealed no obvious abnormalities in the brain

onine, thyroid-stimulating hormone and

normal range; however, serum anti-

parenchyma, cerebral blood vessels, or intracranial struc-
tures. Electroencephalography (EEG) revealed wide-
spread, low-voltage, slow waves between 5 and 7 Hz,
with 4- and 15-Hz spindle waves concentrated in the
frontal, parietal, and occipital regions. The frequencies of
these waves remained the same after photic stimulation.

Five days after admission, she showed no response to

stimulation. We concluded that her altered consciousness
was more likely to be due to an organic disease than
catatonia; thus, she was referred to a neurologist. The
patient also had pyrexia and nuchal rigidity after admis-
sion. Therefore, we performed cerebrospinal fluid (CSF)
analysis, which showed a slight increase in monocytes
(7 cells/uL) and normal glucose (0 mg/dl) and protein
(41 mg/dl) levels. Herpes simplex virus antibody and
herpes simplex virus DNA testing were not performed
because we thought that the possibility was low due to
the cell count, glucose and protein levels in CSF. TPOADb
and TgAb in CSF were negative. CSF did not show
albuminocytologic dissociation, with 7 cells/uL and pro-
tein at 41 mg/dl. Oligoclonal bands were not evaluated.
Compound motor action potentials of the median and ulnar
nerve were in the normal range, and sensory conditions of
the median and ulnar nerve were in the normal range in
a nerve conduction velocity examination (Figure 1).
Ultrasonography revealed distinct thyroid enlargement.
Consequently, Hashimoto’s encephalopathy was initially
suspected as more likely than infectious brain inflamma-
tion, such as herpetic encephalitis, and the patient was
started on steroid pulse therapy (methylprednisolone at 1
g for 3 days). Her consciousness level improved soon after
completing steroid pulse therapy, and by day 4 posttreat-
ment (day 10 after admission), she was able to converse
and eat. She underwent further neurological examinations
because of the improved state of consciousness and com-
plained of double vision and numbness of the left arm
from the shoulder to the fingertips. She also had abductive
movement disorder of the right eye, reduced grip strength
(9.6/8.2 kg), and cerebellar ataxia (clumsiness while per-
forming rapid finger-nose, heel-knee, and hand pronation/
supination movements). At that point (11 days after admis-
sion), we started another round of steroid pulse therapy
(methylprednisolone at 1 g for 3 days), which resulted in
almost total amelioration of the abductive dyskinesia of
the right eye (with just a small degree of double vision in
the right field). Subsequently, she underwent rehabilita-
tion, regained the ability to walk and was discharged
from the hospital 35 days after admission. At discharge,
she had improved and had no ataxia and only residual
numbness in the left index finger. Her grip strength had
also improved to 21.6/21.4 kg. Subsequently, CSF was
negative for  anti-N-methyl-D-aspartate receptor
(NMDAR) antibody. However, serum anti-GQ1b and anti-
GTla antibodies were positive; therefore, the patient’s
final diagnosis was BBE. She has not undergone chronic
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Figure | Nerve conduction velocity examination results. Compound motor action potentials of the median and ulnar nerve were in the normal range, and sensory

conditions of the median and ulnar nerve were in the normal range.

immunosuppressive treatment; however, she has not had
a recurrence during the follow-up period (approximately
1 year).

Discussion and Conclusion

Our report describes the difficult differentiation of func-
tional neurologic disorders from BBE for the first time in
the literature worldwide. A study of 100 consecutive
patients who were newly admitted to a neurology ward
found that 14% had no objective evidence of neurologic
disease and might be diagnosed with functional neurologic
disorders.> We made a definitive diagnosis of BBE based
on positivity for anti-GQ1b and anti-GT1a IgG antibodies
and typical symptoms, such as limb weakness and numb-
ness, ophthalmoplegia and ataxia, and disturbance of
consciousness.* We ruled out the possibility of bacterial
or viral encephalitis based on low cell counts, normal
glucose levels and protein levels. Therefore, we performed
various autoantibody tests (TPOAb, TgAb, TRAb, anti-
NMDAR antibody, anti-GQ1b and anti-GT1a IgG antibo-
dies), although we could not fully exclude the possibility
of concomitant Hashimoto’s encephalopathy due to the
lack of anti-NAE antibody testing. Serum IgG antibodies
against various gangliosides (GMI1, GMIlb, GDla,
GalNAc-GDla, GD1b, GTla and GQlb; 5 pmol/well)
were measured by ELISA, as previously described.” In
this case, serum was considered positive when the optical

density was 0.5 or more at a dilution of 1:500, which is

a higher threshold than we use in most studies. The present
definition is based on our previous report.®

BBE develops from a prodrome that includes headache
and pyrexia, followed by progressive alteration of con-
sciousness, and then symptoms such as ataxia, external
ophthalmoplegia, facial paralysis, dysphagia, and periph-
eral muscle weakness develop.* Symptoms become fixed
at 1 to 8 weeks after onset, and patients mostly recover by
3 to 18 months later. Yuki et al and Chiba et al have shown
that BBE, Miller Fisher syndrome (MFS), and Guillain-
Barré syndrome (GBS) are immunological disorders with
common features. Their reports describe the detection of
anti-GQ1b IgG antibodies in BBE patients; these are the
same autoantibodies that are detected in MFS and GBS
(which also feature elevated anti-GQ1b IgG antibody
levels), and GBS is accompanied by ocular motility
disorders.” ' Ogawara et al investigated electrophysiolo-
gical conditions in anti-GQ1b IgG antibody-positive
patients with somnolence and unilateral sensory disorders
in addition to the three classic signs of MFS (external
ataxia, and loss

ophthalmoplegia, of deep tendon

reflexes).!’ Their findings included central and peripheral
nervous system abnormalities, and they classified BBE as
a subtype of MFS with accompanying central nervous
system disorders. Thus, BBE has become recognized as
a distinct disease entity that overlaps with MFS and GBS.

Although this finding was limited to pediatric patients,

Micheyv et al reported that 64% of patients diagnosed with
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BBE presented alterations in a nerve conduction study.'
However, in this patient, the results of nerve conduction
velocity examinations were within the normal range.

As in this case, routine physical examinations and
blood tests may not include abnormal findings, despite
the presence of various neurological and psychological
symptoms. We should not exclude the possibility of asso-
ciations between symptoms and a physical condition when
examining such patients.
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