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Section 1
A 13-year-old boy presented to an urgent care clinic with 4 days of fatigue, vomiting, shortness
of breath, and difficulty ambulating. Aside from a recent viral upper respiratory infection, he was
healthy. He was sent to the emergency department, where weakness was noted in his lower
extremities and right arm. Within hours, he declined, was emergently intubated for respiratory
distress, and was transferred to a children’s hospital.

On our examination, the patient was awake, alert, oriented, and able to answer questions with
finger movements. Pupils were equal, normal size, and briskly reactive to light. He displayed
mild downgaze nystagmus, incomplete eye closure, tongue weakness, and asymmetric ptosis.
Gag reflex was absent. He had normal muscle bulk but diffusely decreased tone. He had
proximal weakness (2/5) in all extremities and asymmetric distal weakness (3 to 4−/5).
Reflexes were patchy throughout. Sensation was normal. Coordination and gait testing were
limited due to weakness.

Question for Consideration:
1. What is your differential?
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Section 2
The differential for acute onset weakness with respiratory
compromise includes Guillain-Barré syndrome (GBS), juve-
nile myasthenia gravis (JMG), Lambert-Eaton myasthenic
syndrome (LEMS), hyperthyroidism, and botulism.

Myasthenia gravis (MG) is an autoimmune disease with an-
tibodies targeting the postsynaptic neuromuscular junction
(NMJ) resulting in fluctuating bulbar and limb muscle
weakness that is fatigable, painless, and improves with rest.
Patients with JMG initially present with ptosis and other oc-
ular symptoms, progressing to generalized weakness and in-
frequently, respiratory distress necessitating intubation.1

LEMS is an autoimmune or paraneoplastic disease with an-
tibodies targeting P/Q-type voltage-gated calcium channels in
the presynaptic NMJ resulting in ptosis, dysautonomia,
hyporeflexia, and proximal and progressive muscle weakness.
Although LEMS was considered, it would be unlikely given
the acute presentation and our patient’s age. In a recent lit-
erature review, only 12 pediatric patients with LEMS were
reported.2

Hyperthyroidism was considered and our patient had limited
ophthalmoplegia, but no other signs of Graves ophthalmop-
athy. Thyroid storm could cause acute respiratory failure,

altered mentation, and generalized weakness, but is un-
commonly seen in pediatric patients.3

GBS often presents 2–4 weeks after a gastrointestinal or re-
spiratory illness, typically with ascending weakness, pain, and
difficulty walking.4 About 50% of pediatric patients develop
autonomic dysregulation symptoms, which include labile
blood pressures, ileus, and bladder dysfunction.5 Pediatric
patients presenting with Miller Fisher syndrome (MFS), a
GBS variant known for the triad of ataxia, ophthalmoplegia,
and areflexia, have been reported.4 MFS is associated with
bulbar (progressing to widespread) weakness. Another vari-
ant is the acute motor axonal neuropathy (AMAN) form,
associated with severe motor deficits but no associated sen-
sory abnormalities.5 Pediatric GBS can, albeit rarely, present
with acute-onset respiratory failure.4

Foodborne botulism is a frequent concern with exposure to
home-canned foods. Botulinum toxin blocks neurotransmit-
ter release at the NMJ resulting in descending, flaccid paral-
ysis.6 Typically, the incubation period is about 12–48 hours
after ingestion.6 Our patient, his parent, and a friend con-
sumed home-canned green beans about 4 days before pre-
sentation. However, no one else was symptomatic at the time.

Question for Consideration:
1. What diagnostic tests would you order?
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Section 3
We assessed for thyroid derangements but no abnormalities
were seen in thyroid-stimulating hormone, blood counts,
metabolic panels, or systemic inflammatory markers. Toxi-
cology screens were normal.

As evidence against MG, we demonstrated lack of antibodies
against acetylcholine receptor and muscle-specific receptor
tyrosine kinase. Our patient had a mildly positive anti-Titin
antibody, which is more frequently seen in patients with MG
with a thymoma, but CTwas negative for thymoma. A trial of
pyridostigmine was not supportive of JMG. Negative
voltage-gated calcium channel antibodies effectively ruled
out LEMS.

In patients with GBS, classic findings include elevated CSF
protein and albuminocytologic dissociation with spinal
nerve root enhancement on MRI. However, CSF testing was

normal on day 5 and day 10 of illness and spinal and brain
MRIs on day 10 of illness were normal. Anti-GQ1b antibody
was tested when suspecting the MFS variant of GBS and was
negative.

Nerve conduction studies performed on day of admission
showed slightly low-amplitude ulnar motor response and
absent blink responses. Abnormal repetitive nerve stimulation
(RNS) findings are seen in patients with LEMS and MG; our
patient’s 3 Hz ulnar RNS showed no decrement and 50 Hz
RNS showed no facilitation.

Our patient’s constipation was treated with glycerin sup-
positories; however, glycerin invalidates stool botulinum
toxin testing and a glycerin-free sample could not be
obtained. No serum botulinum toxin testing was sent.

Question for Consideration:
1. What is the most likely diagnosis?
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Section 4
With exposure to home-canned food, there was concern for
foodborne botulism. However, our patient did not show any
pupillary abnormalities, nor was there clear, directional pro-
gression of his weakness.

We suspected that our patient had the MFS variant of GBS
despite normal protein in the CSF and normal imaging. While
both of these signs are helpful when present, their absence
does not rule out GBS.5 Furthermore, the abnormal blink
reflex on electrodiagnostic testing and clinical history seemed
to be consistent. He was treated early on with IV immuno-
globulin (IVIg) and had mild improvement in his hand
strength within a week. Over the next month, he continued to
have weakness and a tracheostomy was placed. Sweating and
intermittent hypertension occurred, both expected with dys-
autonomia in GBS. IVIg was repeated 2 weeks after his initial
dose with mild improvement. Repeat electrodiagnostic testing
40 days after initial symptoms showed axonal motor neu-
ropathy with mild to moderate denervation. Our working
diagnosis changed to the AMAN variant of GBS.

On hospital day 24, a friend of the patient was seen in our
clinic. He was a 14-year-old boy who noticed fatigue, proximal
weakness, altered ambulation, and difficulty swallowing
around the same time as our patient but now had stabilized
symptoms. This patient’s only abnormal findings were de-
creased muscle bulk in bilateral upper extremities, 4/5
strength in his proximal muscles, and difficulty rising from a
supine position. He had eaten the same green beans as our
first patient, but only took “a small bite.” Myositis panel,
creatinine kinase level, and screening for neuromuscular au-
toimmune disorders were all normal. Electrodiagnostic test-
ing on day 32 of his symptoms showed normal 3-Hz RNS but
low-amplitudemotor units with early recruitment, concerning
for an acute myopathic process.

Prior to further workup on the second patient, 47 days after
our first patient showed symptoms, we were alerted to our
first patient’s mother being hospitalized with acute respiratory
failure. The green beans she had canned tested positive for
botulinum toxin.

Discussion
Botulism is a rare and potentially fatal illness caused by ex-
posure to the botulinum toxin, formed by spores from the
ubiquitous Clostridium botulinum. Subtypes include wound,
infant, intestinal toxemia, and foodborne.6 For the botulinum
spores to germinate and produce the heat-labile botulinum
toxin, the environment must be anaerobic and nonacidic, with
low salt and sugar content.7 These conditions can be seen in
home-canned vegetables and fermented fish, the 2 most
common causes of foodborne botulism in the United States.7

In the systemic circulation, the neurotoxin binds irreversibly
to the presynaptic motor-neuron terminals and blocks ace-
tylcholine transmission across the NMJ.8 This causes bulbar
weakness, respiratory compromise, and descending, sym-
metric, flaccid paralysis. Other commonly cited signs include
ophthalmoplegia, other cranial nerve palsies, pupillary ab-
normalities, and severe constipation.6 Dysautonomia can be
seen in the form of dry mouth and heart rate and blood
pressure fluctuations.6 The affected nerve terminals re-
generate slowly, and full recovery is seen in 95% of patients.7

The sensorium is preserved as the toxin is too large to cross
the blood–brain barrier.8

The diagnosis is confirmed by testing stool, serum, or a sus-
pected food source. Stool, enema, and gastric samples are
preferred for toxin assays and cultures.9 However, if the
samples are contaminated, such as with glycerin in treatments
for constipation, test results are inconclusive. Although serum
toxin assays are helpful, they typically only remain positive for
up to 16 days after admission.6

Management consists of early diagnosis, supportive care, and
timely antitoxin administration. In our patient, antitoxin was
unlikely to be beneficial 54 days after symptom onset and
circulating toxin was unlikely to remain. Nonspecific binding
of IVIg to circulating toxin may have slowed disease pro-
gression, but his mild improvements were likely related to the
natural course of the disease.

Our case highlights the difficulty of quick and accurate di-
agnosis of botulism as presenting signs overlap with other
neuromuscular diseases when an obvious source has not yet
been identified. Early symptoms of pediatric GBS can overlap
that of botulism, with respiratory failure, limb and bulbar
weakness, and decreased reflexes seen in either disorder.
Distinguishing features of GBS, such as elevated CSF protein
and electrodiagnostic abnormalities, may be delayed for up to
2 weeks.5 In botulism, electrodiagnostic features of reduced
compound muscle action potential amplitudes and in-
cremental response to rapid RNS are expected but may be
absent.10

Although our patient did not have definitive testing done for
the botulinum toxin, nor were his electrodiagnostic studies
conclusive, his clinical course and the exposure history
eventually proved to be consistent with botulinum neuro-
toxicity. All mentioned patients made full recoveries without
further neurologic sequelae.
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