Bickerstaff brainstem encephalitis: clinical,
neurophysiological, laboratory and postmortem
findings of a case presenting as encephalomyelitis
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SUMMARY

Our patient was admitted to hospital with a 1-week
history of an upper respiratory tract infection and a
rapidly progressive encephalopathy dominated by
brainstem features and widespread areflexia. Her
antiganglioside antibodies and electroencephalography
were consistent with Bickerstaff brainstem encephalitis
(BBE), and her postmortem examination revealed a
predominantly florid brainstem encephalitis and myelitis.
Her sputum and throat swabs isolated Haemophilus
influenzae and Fusobacterium, respectively, the former
being the most probable trigger of BBE. Our patient’s
death, despite the otherwise good prognosis of the
disorder, may reflect the severity of the pathological
changes at postmortem or the association of comorbid
disorders such as sepsis-associated encephalopathy. Her
poor outcome may also be an indication to treat rapidly
progressive cases of BBE with more than one immune
modulating drug.

BACKGROUND

Bickerstaff brainstem encephalitis (BBE) is an
autoimmune disorder which usually presents with
impaired consciousness, flaccid quadriparesis,
ptosis and ophthalmoplegia. It may also manifest
with ataxia, bulbar palsy, sensory disturbances,
hypersomnolence and positive GQ1b antiganglio-
side antibodies in a third of cases.! * The prognosis
of BBE is usually good especially in those who have
anti-GQ1b antibodies.> * Our patient presented
with typical features of BBE with positive anti-
GQ1b antibodies but, despite the expected good
outcome, she progressed rapidly and died soon
after admission to hospital. In this case report, we
will review her presentation and post-mortem find-
ings, and discuss the possible contributory factors
to her death.

CASE PRESENTATION

Our patient was a 26-year-old woman who
presented with a 1-week history of malaise, sore
throat, hoarseness and cough. On the day of admis-
sion to hospital, she had developed fluctuating
double vision and drooping of the left eyelid along
with transient paraesthesias and numbness of the
gums and teeth. She did not have a history of aller-
gies and there was no history of recent travel. She
had not had any skin rash and did not have haema-
turia. She smoked five cigarettes a day but did not
drink alcohol. Her medical history was of febrile
convulsion at the age of 22 months. She was not
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on any regular medications and there was no rele-
vant family history. On admission she was coughing
and was making wheezing noises. Her tonsils were
injected. Her lungs were clear and her heart sounds
were normal. She had a slight dysarthria and bilat-
eral fluctuating ptosis which was worse on the left.
She had diplopia in the primary position and this
was worse on left gaze. Her pupils were equal and
reactive and her fundi were normal. She had an
alternating esotropia with restriction of horizontal
gaze bilaterally. Facial power and sensation were
normal. There was no neck flexion or extension
weakness. She had normal limb tone. There was
hip flexion weakness of grade 4 on the Medical
Research Council Scale; power in her other muscle
groups was normal. She had widespread areflexia
and marked lower limb ataxia. Pain and joint posi-
tion sensations were normal.

INVESTIGATIONS

Her significant laboratory findings were a raised C
reactive protein (CRP) of 158; a raised white cell
count of 20 cells/mm’ (reference range 3.6-11);
a raised neutrophil count of 16 cells/mm? (refer-
ence range 1.8-1.5) and positive anti-GQ1b anti-
body with a titre of 6400 (reference range 0-25).
Her cerebrospinal fluid (CSF) protein was mildly
elevated at 0.67 g/L (reference range 0.2-0.5) and
her CSF glucose was 4 mmol/L (reference range
2.2-3.9) with contemporaneous serum glucose of
5.7mmol/L. CSF cytology showed 11 cells which
were immunophenotypically normal lymphocytes.
CSF PCR was negative for adenovirus, enterovirus,
herpes simplex virus 1 and 2 and varicella zoster.
Her serology was negative for HIV and chlamydia,
and her urine antigen tests were negative for Legio-
nella and pneumococcus. In this case report, we
will review her presentation and post-mortem find-
ings, and discuss the possible contributory factors
to her death. Nasal swab nucleic acid detection
with PCR was negative for adenovirus, parain-
fluenza types 1-4, human metapneumovirus and
rhinovirus. Her sputum however tested positive to
Haemophilus influenzae, and her throat swab was
positive for Fusobacterium. Her X-ray of the chest,
CT angiography of the brain and MRI of the brain
were normal. Her antinuclear antibodies, antineu-
trophil cytoplasmic antibodies, extractable nuclear
antigen, anti-acetylcholine receptor antibodies,
anti-muscle-specific kinase antibodies anti-N-
Methyl-D-aspartate antibodies, anti-voltage-gated
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Figure 1  Electroencephalogram (EEG) recordings in the intensive care
unit while the patient was comatose. A bipolar montage is shown while
the recording was undertaken according to the 10-20 international
system of electrode placement. There is remarkable bilateral synchrony
of anteriorly maximal rather monorhythmic high amplitude delta
frequency activity on the left EEG epoch. On the right, there is
significant EEG reactivity as the patient’s pupils were examined.

potassium channel antibodies and anti-GM1 antibodies were
negative.

Electroencephalogram (EEG) was performed 9days after
admission to the intensive care unit (ICU) while the patient was
comatose and 24 hours after all sedative anaesthetic agents were
stopped (figure 1). It showed high amplitude mainly delta slow
wave activity maximal anteriorly, with remarkable synchrony
between the two hemispheres. There was some reactivity to
verbal and tactile stimulation. Overall, there was evidence of
non-specific widespread cerebral dysfunction; the synchronous
bihemispheric involvement was in keeping with a subcortical
involvement to include a brainstem lesion. Only a limited exam-
ination with nerve conduction studies was possible 4 days after
admission. No response could be elicited from the superficial
peroneal nerve, while the sural nerve potential was mildly atten-
uated in amplitude with normal associated conduction velocity.
The compound muscle action potentials from the median nerve
were borderline in amplitude with normal distal latency and
conduction velocity in the elbow-to-wrist segment of the nerve;
there was however extreme paucity (2/15) of very ill-formed F
waves. The findings from the abductor hallucis were similar,
with a borderline amplitude compound muscle action poten-
tial, normal distal latency and tibial conduction velocity, but
with relative paucity (7/15) of ill-formed F waves. Although no
specific features of demyelination were seen, the findings would
be consistent with a disorder within the Guillain-Barre syndrome
(GBS) spectrum.

At postmortem, gross examination of her brain showed
moderate congestion of the leptomeninges with mild flattening
of the cerebral gyri and narrowing of the sulci, suggesting cere-
bral oedema. The cranial nerves and basal blood vessels were
normal and there was no evidence of cerebral herniation. On
sectioning the brain, there was distinct grey-white matter differ-
entiation. No focal abnormality was present within the cere-
brum. The brainstem showed mild congestion but no other focal
lesions (figure 2A). The spinal cord also appeared normal on
macroscopic examination. Histology showed mild focal reactive
meningothelial hyperplasia and sparse chronic inflammatory
cells comprising small lymphocytes and macrophages limited to
the temporal leptomeninges. There were occasional perivascular
lymphocytes. Immunohistochemistry showed diffuse upregu-
lation of HLA-DR-positive macrophages and microglia which
were not only marked throughout the brainstem (figure 2B)
but were also present in the cerebellar white matter (figure 2C),
corpus callosum, spinal cord grey matter, posterior columns
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Figure 2 Sections from brainstem showing mild congestion only and
no other focal abnormality (A).HLA-DR stain showing upregulation of
macrophages/microglia within cerebellar white matter (B), medulla (C),
cervical cord (D) and posterior spinal nerve roots (E).

(figure 2D) and spinal nerve roots (figure 2E). The heart showed
no significant abnormality. There was pulmonary congestion and
oedema. The right lobe of the thyroid was mildly enlarged. The
rest of her visceral organs were normal.

DIFFERENTIAL DIAGNOSIS

The presumptive admission diagnosis was of the pharyngo—
cervical-brachial variant of GBS triggered by upper respiratory
tract infection. Her subsequent progression and nerve conduc-
tion studies were however not consistent with this diagnosis. The
presence of anti-GQ1b antibodies also suggested the possibility
of Miller Fisher syndrome (MFS), but the profound impairment
of brainstem function is not a feature of MFS. Viral encephalitis
and bacterial meningoencephalitis were also differential diag-
noses in our patient but her CSF infection screen and PCR were
negative for bacteria and viruses.

TREATMENT

She was initially treated with intravenous immunoglobulins
(IVIg) and variously with acyclovir, penicillin V, amoxicillin,
meropenem, vancomycin, gentamicin and metronidazole. In
view of her poor treatment response, she was subsequently
treated with intravenous methylprednisolone.

OUTCOME AND FOLLOW-UP

By the second day of admission, she became drowsy and was
unable to adequately clear her secretions; her forced vital
capacity at this stage was 1.4L and she was therefore admitted
to the ICU. She was sedated and intubated but her condition
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became complicated by hypotension and sinus tachycardia which
did not respond to fluids and norepinephrine. She died 12 days
after admission from a cardiac arrest.

DISCUSSION

Our patient’s clinical, laboratory, neurophysiological and post-
mortem findings are consistent with BBE. Our patient’s rela-
tively normal CSF finding is consistent with the presentation of
two-thirds of patients with this disorder. The brain MRI in BBE
is normal in two-thirds of patients, and this was the case with
our patient. While non-specific, the EEG changes in our patient
were compatible with BBE.

Brain biopsy in BBE often reveals a perivascular lymphocytic
inflammation, as was seen in the postmortem findings in our
patient in which the HLA-DR-positive cells were predominantly
in the brainstem. In the only autopsy case in the largest series
of BBE in the literature, the subject’s brainstem showed peri-
vascular lymphocytic infiltration with perivascular oedema and
glial nodules, chromatolytic changes in the trigeminal motor and
the spinal anterior horn cells and focal lymphocytic infiltration
of the dorsal root ganglia.! Two previous autopsy cases also
showed brainstem oedema and perivascular lymphocytic inflam-
mation, astrocytic proliferation, microglial activation and slight
Purkinje cell loss.” ¢ Our case expands on the previously docu-
mented neuropathological features of BBE by demonstrating the
presence of patchy leptomeningeal involvement and widespread
involvement of the spinal cord.

The best treatment strategy for BBE is not clear. Treatment
is usually with IVIg or plasma exchange, but steroids have been
used along with IVIg.” *© Our patient had both IVIg and methyl-
prednisolone, but it is not clear if instituting methylprednisolone
earlier would have altered her outcome.

The outcome of BBE is usually favourable especially for
subjects who are positive for anti-GQ1b antibodies; they have
less frequent abnormalities in their CSF and MRI scans, and they

Learning points

» Our case emphasises the need to consider Bickerstaff
brainstem encephalitis (BBE) as a differential diagnosis
in patients presenting with Guillain-Barre syndrome,

Miller Fisher syndrome, viral encephalitis, infective
meningoencephalitis or sepsis-associated encephalopathy
(SAE).

» Our patient’s poor outcome, despite the otherwise good
prognosis in most cases of BBE, suggests the need to consider
comorbidities such as SAE in cases presenting with severe
and rapidly progressive symptoms.

» The early use of adjunctive steroids may be considered in
patients presenting with severe and rapidly progressive BBE.

tend to recover more rapidly and have fewer residual deficits
than those without the antibodies.’ * There are very few reports
of mortality from BBE in the literature; two of these were associ-
ated with pulmonary embolism, and another two were attributed
to recurrence of BBE.” The poor outcome in our patient, who
had positive anti-GQ1b antibodies and did not have pulmonary
embolism or recurrent BBE, is therefore unexpected. While
her poor outcome may be attributed to the florid pathological
changes at postmortem, it is also possible that sepsis-associated
encephalopathy (SAE) contributed to her death. This is because
SAE is associated with a high morbidity and mortality, and her
raised CRP and elevated white cell counts may be reflections of
underlying sepsis. '’
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