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Introduction

An increase in acute flaccid paralysis with a longitudinal gray
matter lesion of the spinal cord was noted in California in 2012.1

Additional cases in California, Colorado, and across the United
States followed in 2014,2 resulting in Centers for Disease Control
and Prevention (CDC) surveillance, with acute flaccid myelitis
(AFM) defined as a patient aged less than 18 years with the acute
onset of flaccid paralysis in the setting of a longitudinal, graymatter
predominant lesion of the spinal cord. There were subsequent
biennial increases in cases of AFM to a maximum of 238 US cases
spread over 42 states in 2018.3 This biennial occurrence presents
unique challenges. Just as public and health care provider vigilance
begin towane, we approach another season. With focus and energy
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diverted to the coronavirus disease 2019 pandemic, 2020 may be
even more testing. We aim to review AFM basics, provide guidance
on testing and reporting, and discuss the current state of research
and therapeutics. We encourage child neurologists to maintain a
high level of suspicion for AFM, to review the diagnosis with local
front line providers, and to have a plan for rapid evaluation and
management of these patients.
Clinical presentation

Childrenwith AFM typically present with proximal greater than
distal, asymmetric paralysis of one or more extremities with or
without bulbar or cranial nerve findings in the setting of a recent or
current febrile illness. Weakness may be preceded by pain in the
affected extremity, leading to misdiagnoses of joint conditions or
trauma. Weakness may progress over hours to several days to
multiple extremity weakness and respiratory decline, with 33% of
patients requiring respiratory support.4 Findings on neurological
examination include low muscle tone with decreased or absent
deep tendon reflexes and typically intact sensation. Weakness is
flaccid in the primarily involved extremity, but in cases with severe
cord edema there may be secondary upper motor neuron signs,
particularly in the lower extremities. Theremay be bulbar or cranial
nerve findings. Given the sudden loss of muscle tone and decreased
movement in addition to the spinal cord lesion, patients are also at
risk for constipation and urinary retention.



TABLE.
Recommendations for Initial Testing for Suspected AFM

Specimen Tests

Respiratory
(nasopharyngeal swab)

Respiratory virus PCR panel, enteroviral PCR

Serum Enteroviral PCR, NMO (aquaporin 4), and MOG
antibody testing, consider Lyme and West Nile
antibody testing when clinically appropriate

CSF Basic studies, enteroviral PCR testing
Stool Enteroviral PCR
Imaging MRI of the spinal cord with and without

contrast, strongly consider MRI brain with
and without contrast

Abbreviations:
AFM ¼ Acute flaccid myelitis
CSF ¼ Cerebrospinal fluid
MOG ¼ Myelin oligodendrocyte glycoprotein
MRI ¼ Magnetic resonance imaging
NMO ¼ Neuromyelitis optica
PCR ¼ Polymerase chain reaction
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Notably, AFM is a diagnosis that is easy to miss early in the
presentation because subtle weakness associated with pain may be
attributed to trauma or viral illness. Close examination of all pa-
tients for proximal muscle weakness (high five, shoulder shrug,
stoop and recover, and stand from floor without using hands) and
hyporeflexia is essential to avoid missing an early presentation of
AFM.
Testing recommendation

Earlier viral testing increases yield, so specimens should be
obtained as quickly as possible. Viral testing has minimal risk, and
samples, respiratory in particular, should be obtained as soon as the
diagnosis of AFM is suspected, without waiting for magnetic reso-
nance imaging (MRI) confirmation. The Table lists basic testing
recommendations. Suspicion for AFM should lead to MRI of the
spinal cord to look for central gray matter lesions (Fig). MRI brain
should also be obtained to rule out alternative possibilities and in
case of cranial nerve involvement, which may accompany. Repeat
imaging may be necessary depending on clinical course. Spinal MRI
weeks and months later may show myelomalacia but there is no
consensus on the utility of routine follow-up studies. Lumbar
puncture is recommended to look for evidence of inflammation,
and typically demonstrates a lymphocytic pleocytosis with variable
increase in protein. The diagnosis does not require electro-
diagnostic confirmation, but electromyography may help when
FIGURE. Axial (A) and sagittal (B) T2-weighted images demonstrating gray matter predomi
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alternative etiologies, such as Guillain-Barr�e syndrome, are in the
differential and may be helpful in prognostication.5

Treatment

We recommend that all patients with possible AFM be admitted
to the hospital for close monitoring and testing. All patients need
close monitoring of respiratory function, particularly negative
inspiratory force. Patients with bulbar findings and/or cervical
spine lesions and thosewith progressiveweakness will be at higher
risk for respiratory compromise and autonomic dysfunction, and
we suggest admission to an intensive care unit.

Unfortunately, there remain no clear recommendations for
optimal medical treatment of AFM. Intravenous immunoglobulin is
often used to boost humoral immunity and showed efficacy when
given early in a mouse model.6 Steroids and plasma exchange have
been used and theoretically may have benefit in individuals with
significant spinal cord edema and long tract signs; however, the
timing and potential risk of exacerbating an underlying infection
should be carefully considered on a case-by-case basis. Several
centers around the country tried fluoxetine in 2015 to 2016 but a
retrospective analysis of data revealed no benefit.

Recent data from colleagues at Vanderbilt demonstrate that, in a
mouse model, anti-enterovirus D68 antibodies may limit the
course of AFM and are associated with marked recovery in the
mouse model.7 Whether these antibodies will be developed as a
safe and effective therapy for humans with AFM remains to be seen,
but the data are encouraging.

Early involvement of pediatric rehabilitation is a key to maxi-
mize functional outcomes. Bracing must balance safety and use of
the muscles. In addition, nerve and muscle transfer surgeries may
be considered to maximize function in select patients.8 Patients
with AFM are at risk for secondary complications such as joint
subluxation, limb length discrepancies, scoliosis, and decreased
bone density.9 Close monitoring is required for long term. Where
feasible, consider referral to centers with AFM experience and
multidisciplinary teams.
Reporting

There have been changes to the AFM case definition over the
years. Current US CDC guidelines request that clinicians report any
patient with sudden onset of flaccid limb weakness and MRI with
spinal cord lesions involving at least some gray matter with the
exclusion of malignancies, vascular disease, or anatomic abnor-
malities. The CDC provides clear instructions for reporting cases at
nant longitudinally extensive lesions characteristic of AFM. AFM, acute flaccid myelitis.
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https://www.cdc.gov/acute-flaccid-myelitis/hcp/clinicians-health-
departments.html. Cases should be reported by a team caring for
the patient when the MRI has been obtained and the diagnosis is
suspected. As with initial sample acquisition, time is impor-
tantdearlier reporting improves accuracy of surveillance numbers
and makes it easier to procure the appropriate samples.

In addition to surveillance, the National Institutes of Health and
the National Institute for Allergy and Infectious Diseases AFM
Natural History Study begins this year. Clinicians interested in
enrolling patients may find additional information at https://www.
cdc.gov/acute-flaccid-myelitis/parents/get-involved-afm-research.
html.

Conclusions

AFM is associated with significant morbidity. Early consider-
ation of the diagnosis and testing is a key to identify the etiology,
keeping patients safe, and contributing key data to surveillance. We
hope that recent research will lead to additional treatments for
AFM, in which case early diagnosis will be a key to effective
treatment. We ask child neurologists to remind front line
28
colleagues in their region about AFM and urge institutions to have
clear protocols in place for testing and management.
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