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Clinical Reasoning:
Oculobulbar dysfunction
Central or peripheral?

SECTION 1

A 45-year-old man presented a few days after an
upper respiratory tract infection with complaints
of diplopia, dizziness, and difficulty walking that
progressed within a few hours to complete ophthal-
moplegia and facial diplegia. Brain MRI showed
nonspecific T2 hyperintensities prior to transfer to
our facility. On arrival, he was alert and oriented
to person, place, and time. Pupils were dilated non-
reactive and corneal reflexes were absent bilaterally.
He had complete ophthalmoplegia, facial diplegia,
and areflexia. His strength in the extremities per
Medical Research Council (MRC) scale on initial
presentation was preserved at 5/5. His clinical status
declined rapidly, necessitating intubation for respi-
ratory failure. Routine blood laboratory workup for

infections, metabolic derangements including vita-
min B1, and thyroid function tests were within nor-
mal limits. On day 1, CSF testing showed mildly
elevated protein of 47 mg/dL with a normal cell
count. CSF cultures and herpes simplex virus
(HSV) testing were negative. He also had an
EMG/nerve conduction study (NCS), repetitive
nerve stimulation (RNS), and single fiber EMG
on day 1, all of which were within normal limits.
Serum acetylcholine receptor antibody testing was
obtained on admission, which was negative.

Questions for consideration:

1. What is the most likely explanation for clinical
symptoms and implication of tests obtained so far?

2. What is a reasonable approach to management?
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SECTION 2

The patient has 2 major ongoing symptoms, the ini-
tial presenting symptom being rapidly progressive
oculobulbar symptoms with subsequent diffuse
areflexia. The differential diagnosis for oculobulbar
symptoms includes (1) a brainstem pathology such
as a metabolic derangement, infarction, infectious
rhomboencephalitis, demyelinating lesion, Bickerstaff
encephalitis, or tumor; (2) a neuromuscular junction
disorder such as myasthenia gravis, Lambert
Eaton myasthenic syndrome, or botulism; and (3)
peripheral neuropathy including cranial nerve dam-
age. In this case, diffuse areflexia is suggestive of
peripheral nerve disorder rather than a CNS process
or a neuromuscular junction disorder. In addition,
the prodrome of respiratory illness prior to the devel-
opment of neurologic manifestations is suggestive of
an autoimmune process such as Guillain-Barré syn-
drome variant or Bickerstaff encephalitis. Normal
vital signs, mental status, and routine laboratory work
made infectious rhomboencephalitis or Bickerstaff
encephalitis unlikely. Of note, common infectious
etiologies include Listeria, enterovirus, and HSV. In
this case, CSF cultures and HSV testing were nega-
tive. In cases with ophthalmoparesis, testing for treat-
able metabolic etiologies such as vitamin B1 and

thyroid function tests is important, which in this case,
were within normal limits. Brain MRI obtained at an
outside facility prior to transfer to our facility was
unremarkable, ruling out stroke and tumor. A neu-
romuscular junction disorder was ruled out by nega-
tive serology for acetylcholine receptor antibody,
normal response to RNS, as well as a normal single-
fiber EMG. At this point, a variant of Guillain-Barré
syndrome such as Miller Fisher syndrome (MFS) was
considered to be most likely, although the patient did
not have significant ataxia. CSF study performed on
day 1 did not demonstrate albuminocytologic disso-
ciation. However, this abnormality could take 10–14
days to develop. An appropriate treatment at this
point would be IV immunoglobulin (IVIg) or plasma
exchange. Given the severity of his symptoms and
rapid progression, he was treated with plasmapheresis
(PLEX) on day 2 and completed 5 cycles for suspicion
of MFS. He did not show an improvement in areflex-
ia, ophthalmoplegia, or bulbar weakness when PLEX
was completed. On day 9, CSF showed an elevated
protein of 70 mg/dL, with a normal cell count.

Question for consideration:

1. At this point, what would be the most useful diag-
nostic tool at your disposal?
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SECTION 3

Given the borderline elevation of CSF protein,
repeating an EMG/NCS will be key to understand-
ing the underlying clinical picture, especially in
a patient who is admitted to an intensive care unit
and whose neurologic examination is challenging.
EMG/NCS on day 10 showed an interval decline
with absent facial motor responses bilaterally, sug-
gestive of axonal loss (table e-1 at Neurology.org).
The median motor compound muscle action poten-
tial (CMAP) was normal, though there was a signif-
icant interval decrease in the median CMAP
amplitude (from 13.3 mV to 6.2 mV) in compari-
son to study performed on day 1 (table e-1). No
evidence of demyelination or neuromuscular junc-
tion disease was identified by the electrodiagnostic

study. We tested for serum ganglioside anti-GQ1b
antibody, which was strongly positive (titer .1:
12,800). On day 11, the patient was initiated on
a 5-day course of IVIg for suspicion of axonal
Guillain-Barré syndrome and completed a total dose
of 2 g/kg body weight. On day 23, as his respiratory
status stabilized, we were able to wean sedation.
He was noted to have neck extensor weakness and
quadriparesis, with his upper extremities significantly
weaker, 2/5 on the MRC scale, in comparison to his
lower extremities, 4/5 on the MRC scale.

Questions for consideration:

1. Is this clinical picture typical of MFS?
2. What additional testing would support the clinical

diagnosis?
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SECTION 4

This clinical picture is atypical for MFS. The
patient has predominant neck and upper extremity
weakness in addition to oculobulbar symptoms.
His clinical picture appears to represent a combina-
tion of MFS and pharyngo-cervical-brachial vari-
ant (PCB) of Guillain-Barré syndrome, which is
an extremely rare clinical presentation. Testing
for additional ganglioside antibodies has not dem-
onstrated to be cost-effective; however, one can
test for ganglioside antibody panels, specifically
anti-GT1a and anti-GD1b. In this case, serum
anti-GT1a was negative. We repeated an EMG/
NCS 2 months after onset, which showed reduced
but stable median CMAP amplitude (6.6 mV), as
well as a downward trend in radial sensory nerve
action potential amplitude (day 1, 21 mV; day 10,
18 mV; 2 months, 12 mV), implicating interval
progression of axonal damage in sensory fibers
(table e-1). During hospitalization, a tarsorrhaphy
was performed for corneal protection. The patient
also required a tracheostomy due to bulbar weak-
ness and percutaneous endoscopic gastrostomy
tube placement to meet nutritional requirements.
At 4 months, when he was discharged from the
hospital, his extraocular movements were normal,
though he continued to have bifacial weakness and
severe dysarthria. On muscle strength testing per
MRC scale, his deltoids, biceps, and triceps were
2/5 bilaterally; wrist extensors and intrinsic hand
muscles were 4/5; and lower extremity strength 5/
5. He continued to be areflexic with no appendic-
ular ataxia.

DISCUSSION We present a fulminant case of PCB
and MFS overlap (PCB/MFS). Wakerley and
Yuki1 recently proposed diagnostic guidelines for
PCB and PCB variants. PCB/MFS typically is an
acute monophasic illness that presents with rela-
tively symmetric oropharyngeal, cervical, and arm
weakness in addition to ophthalmoplegia and
ataxia.1 This combination of symptoms can be of
variable degree, though typically present.1 Our
patient meets the diagnostic criteria except that
he had no evidence of ataxia. In this case, however,
weakness was severe, which may have obscured
ataxia.2 Other supportive diagnostic aids, includ-
ing CSF albuminocytologic dissociation, serial
electrodiagnostic studies, and antibody testing,
helped to rule out other diagnoses. Serial electro-
diagnostic studies reveal that our case is an axonal
Guillain-Barré syndrome variant with clinical
findings of PCB/MFS, though the patient dis-
played a more aggressive form, as he did not show
any substantial improvement or recovery on
NCS at 2 months. Studies have shown that

antiganglioside antibodies induce a complement-
mediated attack at the nodes of Ranvier, which
disrupts the sodium channel, resulting in conduction
failure in motor axonal neuropathies.3–5 This
pathology can theoretically arrest at this stage with
a functional improvement or, as in our case, can
progress to axonal degeneration.5,6 We tested
serum anti-GT1a antibodies as prior studies have
described patients with anti-GT1a antibody
presenting clinically with PCB/MFS.7 However,
the test was negative. It has been postulated that
PCB and axonal variants of GBS such as acute
motor axonal neuropathy may be a part of
a continuous spectrum.8 However, we were unable
to test for anti-GD1a and anti-GM1b due to
financial considerations. Our patient was treated
aggressively with PLEX followed by IVIg with
modest improvement only in ophthalmoplegia.
Although our patient showed partial recovery at 4
months, it is unclear if intervention prevented
mortality and reduced overall morbidity, or
whether this is the natural history of the disease
secondary to axonal degeneration. This fulminant
case suggests that there is still much for us to learn
about the immune pathogenesis, which will help us
to make appropriate clinical interventions in similar
cases and eventually reduce mortality and
morbidity. Thus, further trials are needed for early
recognition and appropriate intervention in patients
with PCB/MFS.
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