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Abstract

We present a case of a 3-year-old girl who rapidly developed bilateral facial palsy, dysphagia, dysphonia, areflexia, and ataxia soon
after receiving an influenza vaccine. Brain and spine Magnetic resonance imaging (MRI) scans with and without contrast showed
enhancement of cranial nerves lll, V, VII, and X, as well as the anterior and posterior cervical spinal and cauda equina roots. cerebro-
spinal fluid (CSF) studies showed white blood cell count of 19 cells/cm?, glucose 81 mg/dL, and protein |16 mg/dL, with negative infec-
tious and autoimmune labs. Serum IgM and IgG antibodies against GMI, GDla, GD b, GM2, GTIA, GQIb were negative. The patient
was treated with intravenous immunoglobulin, which led to a full recovery. Upon three-month follow-up, her neurologic examination
demonstrated normal cranial nerves, reflexes, and gait. Her presentation was most consistent with the acute bulbar palsy plus (ABPp)

variant of Guillain-Barré syndrome (GBS), a rare and challenging diagnosis especially in her age group.

Keywords

inflammatory neuropathy, areflexia, influenza vaccine, cranial neuropathy, stridor, vocal cord paralysis

Received June 10, 2022. Accepted for publication June 30, 2022.

Introduction

Guillain-Barré syndrome (GBS) is an acute immune-mediated
polyradiculoneuropathy that clinically manifests variably,
most classically as acute inflammatory demyelinating polyneur-
opathy with progressive, ascending limb weakness and reduced
or absent reflexes in both children and adults." Less common
variants include axonal, pure motor or sensory, Miller-Fisher
syndrome, pharyngeal-cervical-brachial, Bickerstaff brainstem
encephalitis, paraparetic, and facial diplegia.' The development
of GBS is typically preceded by an infectious illness, though
vaccine administration has also been associated with increased
risk (one to 100,000 vaccinations)." The incidence of develop-
ing GBS increases exponentially with age, with cases more
rarely observed in infants and toddlers.” Children with GBS
generally recover more quickly than adults.*

More rare variants include the bifacial weakness with pares-
thesias, characterized by isolated facial diplegia with distal limb
paresthesias,” and acute bulbar palsy-plus (ABPp) syndromes,
which presents with multiple cranial neuropathies and ataxia
without neck or limb weakness.® Here, we report a rare case
of a 3-year-old girl whose clinical presentation appears consis-
tent with the ABPp variant of GBS.

Case Presentation

A 3-year-old normally developing right-handed girl presented
to the emergency department with worsening facial weakness
and difficulty walking. The patient was in her usual state of
health, with no known recent illnesses, until 5 days prior to pre-
sentation. A few hours after receiving her influenza vaccination,
the mother noticed that, while the girl cried, her left face
appeared flat and emotionless with the left eye slightly open
without any tears, while the right face was creased with the
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right eye closed and tears coming out. She was prescribed acy-
clovir by her pediatrician on the next day for suspected Bell’s
palsy. Two days later, she stopped talking and appeared as if
she was gasping to breathe. She also had increased difficulty
with eating and drinking and was no longer able to walk
without assistance.

At the time of her presentation, her lung exam was remark-
able for inspiratory stridor. On neurologic exam, she was awake
and followed commands. She was nonverbal but hummed with
a soft voice. Her pupils were equal and reactive to light, and
gaze was conjugate in all directions. She had bilateral upper
and lower facial weakness, left worse than right. When she
laughed, her right lower face moved slightly up, while the left
lower face did not move, and the left nasolabial fold remained
absent. Her strength was full throughout, and she responded to
touch in all extremities. Reflexes were absent throughout. She
had dysmetria bilaterally when attempting to grab small items
with each hand. She stood without assistance but displayed a
staggering, cautious gait while walking.

Magnetic resonance imaging (MRI) of the brain with and
without contrast revealed abnormal smooth enhancement of
the bilateral oculomotor, trigeminal, facial, and vagus nerves
(Figure 1). MRI of the entire spine obtained with and without
contrast showed similar smooth enhancement of spinal nerve
roots at many levels, most conspicuous in the cauda equina
and cervicothoracic junction (Figure 2).

Lumbar puncture with cerebrospinal fluid (CSF) studies
showed white blood cell count of 19 cells/cm? (normal 0-10)
without red blood cells, glucose 81 mg/dL (normal 45-75),
and protein 116 mg/dL (normal 15-45). Meningitis panel
(Children’s Hospital & Medical Center, Pathology Dept.) and
CSF cultures were negative (Supplemental Table 1). Multiple
sclerosis panel (ARUP Laboratories) showed elevated CSF
immunoglobulin G (IgG) with elevated IgG synthesis rate,
without oligoclonal bands. Serum and CSF autoimmune
encephalopathy panels (Mayo Clinic Laboratory) were negative
(Supplemental Tables 2 and 3). Serum acute neuropathy panel
(Neuromuscular Clinical Laboratory, Washington University in
St. Louis) was negative for IgM and IgG antibodies against
GM1, GDla, GD1b, GM2, GT1A, and GQI1b (Supplemental
Table 4).

The patient was diagnosed with GBS, most consistent with
the ABPp variant. She received intravenous immunoglobulin
1 mg/kg daily for 2 days. Her respiratory status was monitored
and without complication, and her symptoms steadily improved
over the next 10 days. By hospital discharge, she appeared to
smile with present bilateral nasolabial folds. Her cry was less
hoarse, and she was able to eat soft foods. Reflexes remained
absent throughout, and she continued to have mild ataxic gait
requiring intermittent assistance. She was discharged to inpa-
tient rehabilitation with ongoing physical, occupational, and
speech therapy. On three-month follow-up, the patient was
back to her normal self, with intact facial strength, fluent
speech with normal pitch and no dysarthria, and normal
reflexes. No ataxia was observed, as she was able to run,
skip, and jump up and down without difficulty.
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Figure 1. Axial heavily fluid weighted T2 (A), postcontrast FLAIR (B),
precontrast T| (C) and postcontrast T1 (D) weighted MR images at the
pontomesencephalic junction reveal symmetric, smooth enhancement of
the oculomotor nerves. Axial heavily fluid weighted T2 (E), postcontrast
FLAIR (F), precontrast T1 (G) and postcontrast T (H) weighted MR
images at the lower pons reveal symmetric, smooth enhancement of the
facial nerves involving the meatal and labyrinthine segments.
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Figure 2. Axial precontrast (A) and postcontrast (B) T1-weighted
MR images of the spine at the C5-6 level show symmetric, bilateral,
smooth anterior and posterior nerve root enhancement. Axial
precontrast (C) and postcontrast (D) TI-weighted MR images of the
cauda equina reveal smooth nerve root enhancement without
nodularity. Coronal Tl postcontrast reconstruction (E) of the cauda
equina reveals diffuse nerve root enhancement in long axis.

Discussion

We report the youngest patient in the literature to date who
developed the acute bulbar palsy-plus (ABPp) variant of
GBS. We suspect that her influenza vaccine most likely contrib-
uted to her development of GBS, given her onset of symptoms
just hours after vaccine administration and lack of other known
risk factors. This short latency is unusual given that the risk for
GBS is expected in the 8 to 21 day window after vaccinations.’
Our patient met the diagnostic criteria for GBS based on the
combined finding of acute progression of symptoms, cranial
neuropathies with ataxia and areflexia on physical examination,
CSF studies showing albuminocytologic dissociation with
WBCs <50 cells/cm?, and MRI showing isolated T2 hyperin-
tensities to multiple cranial nerves and spinal nerves.® Nerve
conduction studies and electromyography testing were unavail-
able, though are recognizably challenging to obtain in toddlers
due to various technical limitations and patient tolerability.”
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The patient’s clinical presentation was similar to those reported
in other cases of ABPp syndrome in the literature, which most com-
monly but not always presented with ophthalmoplegia, bilateral
facial palsy, and ataxia.*'®"'? Although our patient’s extraocular
muscles appeared intact on physical examination, her oculomotor
nerves, along with multiple other cranial nerves, were T2 hyperin-
tense on MRI brain. The ABPp variant has been most commonly
associated with IgG antibodies to GTla and sometimes GQlb,
though these antibodies can also be absent, as in our case.®'”
Other conditions such as acute myelopathy, myasthenia gravis,
and botulism were less likely due to the presence of ataxia, areflexia
and elevated CSF proteins in this patient."?

Compared to adults with GBS, children with GBS were
found to have a more acute onset of symptoms, higher likeli-
hood of developing cranial nerve palsies, and better prognosis,
with >70% returning to ambulation by 1 year.'* Our patient’s
clinical course also appeared to be consistent with those of
other cases of GBS in children, with a more rapid onset and sig-
nificant improvement following IVIg administration.*'> Prior
to this study, we found that the youngest patient reported to
develop the ABPp variant of GBS was 13 years old."
Additionally, in a more recent case report, the youngest
patient identified to have the BFS variant was an 8-year-old
boy, who also had a similar presentation of facial diplegia, dys-
phagia, dysphonia, ataxia, and areflexia.’ In this age group, who
present with limited cooperability on examination and testing,
MRI and CSF analysis are key to the evaluation of GBS, partic-
ularly with the rare variant of ABPp.
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Appendix

Table S1. Meningitis Panel (Pathology Dept., Children’s Hospital and

Medical Center, Omaha, NE).

Reference Range
and Units

Result

Escherichia coli
Haemophilus influenzae
Listeria monocytogenes
Neisseria meningitidis
Streptococcus agalactiae
Streptococcus pneumoniae
Cytomegalovirus
Enterovirus
Herpes Simplex Virus |
Herpes Simplex Virus 2
Human herpesvirus 6
Human parechovirus
Varicella zoster virus
Cryptococcus neoformans/
gattii

Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected

Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected

Table S2. Serum autoimmune panel (Mayo Clinical Laboratories,

Mayo Clinic, Rochester, MN).

Ref Range &
Units Result
Anti-Neuronal Nuclear Ab, Type | < 1:240 negative
(ANNA-1), CSF
Peds Autoimmune Eval Reflex No
Added
CASPR2-1gG CBA, Serum Negative Negative
DPPX Ab IFA, Serum Negative Negative
GABA-B-R Ab CBA, Serum Negative Negative
GADé65 Ab Assay, Serum <=0.02 0
GFAP IFA, Serum Negative Negative
LGII-IgG CBA, Serum Negative Negative
mGIuRl Ab IFA, Serum Negative Negative
MOG FACS Negative negative
NMDA-R Ab CBA, Serum Negative Negative
NMO/AQP4 FACS, Serum Negative Negative
Purkinje Cell Cytoplasmic Ab Type < 1:240 negative

TR (PCA-Tr), Serum

Table S3. CNS autoimmune panel (Mayo Clinical Laboratories, Mayo

Clinic, Rochester, MN).

Ref Range &
Units Result
Anti-Neuronal Nuclear Ab, Type | <1:2 Negative
(ANNA-1), CSF
Peds Autoimmune Eval Reflex No
Added
CASPR2-1gG CBA, CSF Negative Negative
DPPX Ab IFA, CSF Negative Negative
GABA-B-R Ab CBA, CSF Negative Negative
GADG65 Ab Assay, CSF <=0.02 0
nmol/L
GFAP IFA, CSF Negative Negative
LGII-IgG CBA, CSF Negative Negative
mGIuRl Ab IFA, CSF Negative Negative
NMDA-R Ab CBA, CSF Negative Negative
NMO/AQP4 FACS, CSF Negative
Purkinje Cell Cytoplasmic Ab Type <12 Negative

TR (PCA-Tr), CSF

Table S4. Acute neuropathy panel (Neuromuscular Clinical
Laboratory, Washington University St. Louis, St. Louis, MO).

Patient Values

Normal Values

IgM versus GM|

IgM versus GalNAc-GDla
IgM versus GDIb

IgM versus GM2

IgG versus GTla

IgG versus GMI

IgG versus GQIb

IgG versus GDIb

IgG versus GalNAc-GDla
IgG versus Sulfatide

IgM versus B-Tubulin

IgG versus B-Tubulin

IgM versus Heparan Sulfate
IgM versus Histone H3

IgM versus GDla

IgG versus Neurofascin-140
IgG versus Neurofascin-155
IgM versus Neurofascin-155
IgG versus Contactin-|

IgG versus Casprl

0

(oo NeNeNeoNeNe]
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w
o
o

o O oo

o

00

0
Negative
Negative
Negative
Negative
Negative

<2000
<10,000
<3000
<3000
<3000
<2000
<2000
<3000
<2500
<3000
<2500
<2500
<10,000
<5000
<2000
Negative
Negative
Negative
Negative
Negative
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