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Acute Flaccid Myelitis: !
What OTs need to know, Part 1
Rebecca Martin, OTR/L, OTD, CKTP, CPAM
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Learning Outcomes
At the conclusion of this webinar, participants will be able to:
§  Describe initial symptoms and presentation of AFM.
§  List the diagnostic criteria and understand the disease evolution.
§  Discuss therapeutic considerations for patients with AFM.

3
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Polio
§  Polio is caused by the Poliovirus which is a member of 

the Picornaviridae family of Enterovirus.
§  Viral invasion of anterior horn cells of spinal cord and 

brainstem with inflammation and necrosis.
§  Prior to the introduction of vaccines in the 1950s, over 

15,000 cases of polio per year in the US.
§  Variable impact

§  95% had asymptomatic infection.
§  4% had mild illness.
§  1% resulted in paralysis

5

Paralytic Polio
§  Fever 
§  Anxiety
§  Muscle pain
§  Variable paralysis with mono to quadriplegia
§  Hyporeflexia
§  Intact sensation
§  Bulbar involvement with respiratory failure
§  Brainstem involvement
§  Bowel and bladder dysfunction

6
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Reported Paralytic Polio Since 1910

7

WHAT IS ACUTE 
FLACCID MYELITIS?
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History of AFP
§ Acute Flaccid Paralysis is not new

§  Polio is the most common cause

§ Acute Flaccid Paralysis in monitored world wide.  
§  Includes polio, non-polio, GBS, toxic neuropathies
§  Expected to occur 1/100,000 children world wide

§ AFP not reportable in USA
§  Understanding of incidence in USA is limited 



AFM	is	NO
T	Pol

io	
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Atypical TM (2009)

Figure 2: Photographs of  Case 1, right side 
affected, (Panel A) and Case 2, left side 
affected, (Panel B) depicting muscular wasting 
and disuse atrophy, when compared to non-
affected extremity.   Glenohumeral subluxation is 
notable as is shoulder girdle and trunk 
asymmetry.  Scoliosis is evident in both cases 
indicating that the posterior rami are effected.   

BA
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Emergence of AFM in US
§  California, 2012

§  Calls to the health department for testing in two adults for polio  
§  Between 2012-2015 with 59 cases identified in CA

§  Colorado, 2014
§  Unusual cluster of neurologic illness presenting as acute limb weakness 

seen in hospitals in Denver area.1
§  Limb and cranial nerve weakness, fever, spinal MRI showing signal 

abnormalities in gray matter…polio?  
§  Between August and December of 2014, 120 children from 34 states2 
§  At the same time, there was a nationwide outbreak of a severe 

respiratory illness among children due to enterovirus-D68 (EV-D68)1

11

AFM Cases in US per CDC1
§  From August to December 2014, 120 confirmed 

cases of AFM in 34 states.
§  In 2015, 22 confirmed cases in 17 states.
§  In 2016, 149 confirmed cases in 39 states and DC.
§  In 2017, 35 confirmed cases in 16 states.
§  In 2018, 228 confirmed cases in 41 states.
§  In 2019 YTD, 4 confirmed cases in 4 states.Total 558 confirmed cases 

in 48 states and DC. 
12



5/13/19	

7	

Confirmed cases of AFM in the US!
by month, as reported to the CDC

Reported	enterovirus	D68	circulaCon	

No	reported	
enterovirus	D68	
circula4on	

Only	4	cases	have	
viral	detec4on	in	
their	CSF	

13

Source:	h=ps://www.cdc.gov/acute-flaccid-myeli4s/afm-surveillance.html	
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Diagnostic Criteria
§  Confirmed case

1.  Acute onset of focal limb weakness, AND 
2.  An MRI showing a spinal cord lesion largely restricted to gray matter* and 

spanning one or more spinal segments

§  Probable case
1.  Acute onset of focal limb weakness, AND
2.  Cerebrospinal fluid with pleocytosis 3



§  2017 update
§  Added in the word “flaccid” to better describe 
§  Spinal cord lesions may not be present on initial MRI (<72hrs)
§  Removed age restriction

15

Clinical Characteristics
§  Prodromal, often febrile, illness preceded onset of 

neurological symptoms by 5 days in most patients
§  Most patients reported clinical improvement of illness 

before return of the fever along with headaches, stiff 
neck or pain in neck, back or affected limb around the 
time of neurological deficit onset 

§  Timing, quality, and pattern of limb weakness in AFM 
consistent with acute lower motor neuron disease 2 

§  Rapid progression from full strength to weakness over 
hours to a few days 1,2
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AFM Imaging and Labs
§  MRI: Non-enhancing T2 hyper-intensities of anterior 

horn gray matter. 
§  Found frequently in patients at cervical spine, with 

decreasing involvement moving inferiorly. Can involve 
brainstem.

§  CSF: Lymphocytic pleocytosis (72%), elevated protein
§  Association with viral illnesses 

§  most notably Enterovirus D-68 
§  Coxsackie A16
§  West Nile Virus
§  Enterovirus A-71

17
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Signs and Symptoms
§  Severity ranged from complete paralysis to mild weakness, flaccid in 

nature 2 
§  Typically asymmetric 1, 2 

§  UEs more commonly affected 2 
§  Cranial nerve dysfunction, may include hypophonia, dysarthria, 

dysphagia, diplopia, facial weakness 
§  Pulmonary insufficiency to ventilator dependent
§  Sensory deficits (varying reports) 
§  Varying reports of altered mental status 
§  Seizures very rare (4%) 
§  Varying bowel and bladder dysfunction 
§  Recovery progresses distal to proximal

19
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Demographics 
and Clinical 
Findings 
Among Acute 
Flaccid Myelitis 
Cases, 2014  
(N = 120)9

Variable (No. With Information)  No. (%)  
At time of acute illness  

 Age, median (range; IQR) (n = 119)  7.1 y (0.4–20.8 y; 4.8–12.1 y)  

 Sex (n = 120)  
  Male  71 (59)  
  Female  49 (41)  
 Respiratory or febrile illness preceding limb     
    weakness (n = 117)  105 (90)  

 Limb involvement (n = 119)a  
  Upper extremity(ies) only  41 (34)  
  Lower extremity(ies) only  27 (23)  
  Upper and lower extremities, but not all 4  
       extremities  21 (18)  

  All 4 extremities involved  30 (25)  
 Cranial nerve findings (n = 120)                               34 (28) 
 Altered mental status (n = 109)  12 (11)  
 Seizures during illness (n = 116)  5 (4)  

 Required mechanical ventilation (n = 109)  26 (20)  

At time of follow-up (median 4.2 mo after acute 
illness)  56 (49)  

 Functiond 

  Complete dependence on caretakers  8 (14)  

  Somewhat functionally impaired  38 (68)  

  Fully functional  10 (18)  
 Strength (compared to initial presentation)  
  As weak  11 (20)  
  Some improvement  41 (73)  
  Full recovery  3 (5)  
  More weak  1 (2)  

21

WHY DO SOME KIDS 
DEVELOP AFM?

22
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What we know from CDC…
§  Most patients with AFM (more than 90%) had a mild respiratory 

illness or fever consistent with a viral infection before they 
developed AFM.

§  AFM is not caused by poliovirus
§  In MANY of the patients no pathogen has been detected
§  Most patients have onset between August and October, with 

increases in AFM cases every two years since 2014
§  Most AFM cases are children (over 90%) and have occurred in 48 

states and DC.

23

Pathogen?
§  Looking a pathogen in CSF
§ Have detected coxsackievirus A16, EV-A71, and 

EV-D68 in four out of 558 confirmed cases since 
2014

§ Absence of a pathogen in most AFM cases means 
no yet identified definitive cause 

§ Could be something else triggering the patient’s 
AFM, such as their immune response to an 
infection or a genetic factor that may make them 
more susceptible

24
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Infection?
§ Respiratory illnesses and fever from viral infections 

such as enteroviruses are common, especially in 
children, and most people recover. 

§ CDC Investigating
§  Direct infection of a virus on the motor neurons
§  Indirect infection where a virus may lead to an 

inflammatory or immune response directed toward 
motor neurons

§  Host genetic factors in which certain children may be 
more susceptible than others

25

Seasonal Influence?
§  Most patients had onset of AFM between August and 

October, with increases in AFM cases every two years 
since 2014. 

§  Same time of year many viruses commonly circulate, 
§  Large number of AFM cases identified in 2014 

coincided with a national outbreak of severe respiratory 
illness (EV-D68)

§  Enteroviruses most commonly cause mild illness. They 
can also cause neurologic illness, such as meningitis, 
encephalitis

26
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National Monitoring

CDC	

EducaCng	
Healthcare	
providers	

Enhanced	
Surveillance	

Standards	to	
Confirm	Cases	

Secure	
Database	

Expert	
RetrospecCve	

Review	

AFM	Task	
Force	

27

ACUTE 
INTERDISCIPLINARY 
MANAGEMENT
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Differential Diagnosis
§ Acute transverse myelitis
§ Guillian-Barre Syndrome 
§ Spinal stroke
§ Spinal cord compression due to tumor (non-

Hodgkin’s lymphoma, neuroblastoma)
§ Hemorrhagic radiculomyelitis due to parasitic 

worms
§ Cystic lesions

29

Medical Treatment
§  Steroids: no indication for use, and potential for 

worsening outcome due to immunosuppressive 
aspect. But should be used to manage severe cord 
edema 

§  IVIG: not endorsed in absence of data 
§  Interferon and Plasmapheresis: no indication, potential 

harm 
§  Antiviral medications: no indication, unless there is 

suspicion of specific infection (i.e. herpesvirus) 1
§  No clinical trial data available to guide therapeutic 

recommendations 
30
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Medical Treatment
§ Patients often receive antibiotics and antivirals. 
§ When diagnosis suspected, often receive steroids 

and/or IVIG.
§ Currently, AFM is felt more likely to be a 

neuroinvasive infectious process, like polio, and 
less likely to be an immune-mediated process, 
such as GBS. 

§ Thus, both the WHO and the CDC currently 
actively discourage immunosuppressive therapies.

31

Acute Management
§  Clinicians should expedite neurology and infectious 

disease consultations
§  Vigilant supportive care is central component 

§  Mechanical ventilation 
§  PT and OT to prevent atrophy and contractures and 

maximize functional outcomes. 
§  Many need gastrostomy tube due to impaired swallow 

from bulbar dysfunction.
§  Support for psychological as well as physical effects of 

disability 2

§  Many children treated in PICU with prolonged stays. 
32
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Acute Hospitalization
§ No randomized controlled data, management 

based upon expert opinion 
§ Early aggressive rehabilitation to prevent muscular 

atrophy, joint contractures, and other sequelae of 
severe and persistent limb weakness and may 
improve functional outcomes 1 

§ 5% of AFM reported complete recovery of strength 
in acute phase and 18% reported being fully 
functional 4 months after onset 2

33

OT in Acute Care
§  Prevention of atrophy, active exercise or FES

§  Recruitment of surrounding, functional muscle groups, even in 
cases with no objective improvement in strength 

§  Positional tolerance, ex: upright, head control
§  Prevention of contracture or joint deformity

§  Splinting
§  Wheelchair fitting

§  Promote engagement in meaningful activity, as appropriate
§  Leisure tasks
§  Bedside self-care

§  Assist family with coping, educate on expectations
34
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REHABILITATION

35

Rehabilitation vs. Habilitation
§  Habilitation for the developing nervous system, guiding children 

to an anticipated potential
§ Attain function and health as we know it, but at a 

level unknown to them
§ Children don’t always understand the end goal as 

they have not completed the task before  
§ Don’t have prior learning and skills to fall back on
§ Goals always changing
§ Easy for them to fall behind their peers

36
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Considerations for Rehabilitation Goals 
§  Age

•  Goals will change as the child develops to 
continue to address age appropriate needs

§  Lifelong process
•  Goals and rehabilitation programs will need 

to change over time as the person 
progresses and their priorities change

•  Frequent updating prevents boredom, 
increases motivation, adapts to functional 
changes

§  Parents 
•  How do you prioritize the parents
 goals versus the child's goals?

37

Role for Occupational Therapy
§ Compensatory Training

§  What do they need to do now?
§  What’s the most efficient way to do it?

§ Environmental Modifications and Adaptations
§  How do I get them back to where they want to be?
§  How can I set them up for the most long term success? 

§ Rehabilitation Strategies for Recovery
§  How to optimize the nervous system for return of 

function?
§  How to maintain physical integrity while we wait?

38
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Treat the Things You See

Impairments!

§  Decreased range of motion
§  Decreased strength
§  Decreased coordination
§  Decreased fine motor skills
§  Decreased sensation
§  Increased/Decreased muscle tone
§  Joint contracture
§  Decreased endurance
§  Decreased mobility
§  Limited static/dynamic balance
§  Limited cognition
§  Decreased vision/visual disturbance

Activity Limitations and 
Participation Restrictions!

§  Decreased independence with self-
care activities

§  Decreased independence with home 
management tasks

§  Decreased participation in school/
work/leisure activities

§  Decreased community access 
§  Increased caregiver burden

39

Compensatory Training
§ Engagement in valued role-defining activities
§  Intervention aimed at completion of context specific 

motor tasks in meaningful 
§ Training functional task rather than impairment
§ Paired with feedback, repetitious, and goal directed
§ Modifying task, person, environment

40
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Rehabilitation Strategies for 
Recovery
§ Provide repeated, near-normal input to the nervous 

system to optimize capacity for recovery
§  Robotics
§  Electrical Stimulation

§ Offset chronic complications and maintain physical 
integrity

41

Activity-Based Rehabilitation
§  Patterned activity intended to restore a task component, 

focus on impairment
§  Use near normal kinematics and conditions
§  Often high volume repetition 
§  Aimed at recovery of motor and sensory function
§  Very young children have immature brain and spine

§  Show better recovery
§  Continue recovery over many years

§  May have undamaged areas of the nervous system masked 
by immaturity

42
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PROGRAMMATIC 
OUTCOMES
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Cases of AFM at KKI
Demographics	 Number	 %	

Total	number	 31	 		

Age	Range	 7	months	–		
16	years	

Sex	
Male	 17	 54.8	

Female	 14	 45.2	

Year	of	Diagnosis	 		 		

Prior	to	2014	 14	 45.1	

2014	 10	 32.3	

2016	 7	 22.6	

Referral	Source	 		 		

Acute	Care	Hospital	 10	 32.3	

RehabilitaGon	Facility	 3	 9.7	

AdmiJed	from	Home	 18	 58.0	

LocaGon	of	IniGal	RehabilitaGon	Services		

OutpaGent	 14	 45.2	

InpaGent	 17	 54.8	
44
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Initial Presentation
Numbers	

PresenGng	Complaint	
Fever	 29	

URI	
17	(5	presented	with	respiratory	failure,	1	in	each	2009,	2014,	2015	and	2	in	
2016)	

GI	 3	

Monoplegia	
26	(15	progressed	to	a	more	involved	neurologic	deficit);	11	involved	a	lower	
limb,	15	an	upper	limb	

MRI	 		

Spine	

All	31	had	anterior	horn	involvement;	
5	of	them	also	had		polyradicular	extension;	in6	cases,	there	were	addiConal	

findings	c/w	demyelinaCon;	5	presented	cervico-medullary	juncCon	
involvement	

Brain	
		
5	abnormal:	2	had	small	infarcts,	1	rhomboencephaliCs	(dorsal	pons,	dentate),	

1	had	bi-hemispheric	white	ma\er	involvement			

EMG	 All	showed	anterior	horn	involvement,	abnormal	or	unobtainable	late	
response	F	waves	and	H	reflex,	and	normal	sensory	conducCon	

EGology	 EV	D-68		confirmed	in	5,	rhinov	in	2,	1	HHV6,	1	Mycoplasma,	1	Epstein	Barr	
(IgG+,	not	IgM)	 45

Wee-FIM Scores
		 Admission	 Discharge		

Self-Care	 45.64	 68.45	

Mobility		 40.73	 63.64	

CogniGon	 92.0	 112.09	

Total	WeeFIM®	 57.0	 78.0	

46
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Still Kids!
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Questions?
§ martinre@kennedykrieger.org
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