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Objectives

To understand common pain etiologies in patients with Neurofibromatosis (NF)

Know what to consider for treatment

Recognize common musculoskeletal changes seen and its impact in function,
complications

Understand Physical Medicine and Rehabilitation (PMR) treatment approach

Know when to ask to get an evaluation done by PMR
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The International Classification of Functioning, Disability and Health
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The International Classification of Functioning, Disability and Health

Health Condition
NEUROFIBROMATOSIS
Plexiform neurofibroma
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Transportation to physical therapy, Yo'ung age .
Access to clinics/ medication Pain coping strategies




Epidemiology of Pain - Incidence

At least 50%' to 65%? who has plexiform neurofibromatosis reported having pain
95& with pain during lifetime, average having pain for 11.2 yr
Could be multiple body parts

Depending on the size (larger tends to be more symptomatic)

Location (sensitive areas such as tumor at head/neck) tends to have more symptomes,
m/cin limbs

Perhaps diffuse and infiltrating tumors tends to have more pain, number of tumors

Moderate pain, affecting sleep




Why Increased Pain?

Changes in pain pathway

Compression of spinal nerve roots causing

radiculopathy

Spinal deformities causing restrictive motion, and

secondary musculoskeletal pain

Muscle imbalances and postural asymmetries

Grimsrud,K et al. 2017



Neuronal hyperexcitability in the setting of
reduced neurofibromin

Why Increased Pain?

Perhaps there's changes in nociceptive
sensory neurons that explains increased
pain perception

The Pathway of
Pain Perception

A subset of small-diameter dorsal root
ganglion neurons has increased excitability

Pain signaling changes may be happening
through increase in basal and cytokine
stimulated RAS GTO elevation




Impact of living with Plexiform
Neurofibromas related Pain?

59-86% report pain interfering with function

Decreased quality of life

Difficulties with motor function

Psychologic impact - depression, anxiety

Interference with cognition, dysfunction in high-level processing

Adult- chronic pain, opioid dependence

Males with worse pain interference, mobility, function, stigma, meaning/purpose

Females with upper extremity function interference
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can we do

Treatment of
Plexiform
Neurofibroma -
pharmacologic,
surgical treatment
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Symptomatic

Treatment with
Medication

Acetaminophen/ NSAIDS
Gabapentin
Clonidine

Lidocaine patch
Opioids?
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for pain?
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Therapeutic
exercises:

OT/PT, desensitization

T

Complementary
treatment

Yoga, meditation

Trigger point injection / dry
needling, exercise,
acupuncture, counseling,



Acetaminophen/ NSAIDS

Acetaminophen (Tylenol)
Reduces COX pathway activation by inhibiting the synthesis of prostaglandin
Side effect: Liver failure
Pills, tablets, liquids (160mg/5ml), rectal suppository

Nonsteroidal Anti-Inflammatory Drugs, NSAIDS
Inhibit COX enzyme

Side effect: gastro-intestinal upset, ulcer, kidney damage
Tablets, pills, liquid (100mg/5ml)
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Gabapentin
(Neurontin)/
Pregabalin (Lyrica)

NEUROTIN
(GABAPENTIN)

n Pharma
|§Wll0leﬂle com

Inhibits action of alpha subunits, Reduces
the release of monoamine
neurotransmitters (excitatory
neurotransmitters)

Side effects
Sleepiness, feeling tired, dizziness
Upset stomach

Less common: weight gain, swelling, allergic
reaction, blurry vision, difficulties thinking,
behavioral changes

Comes in capsules, tablets, liquids




Stimulation of alpha-2-receptors
Clonidine in the dorsal horn reduces pain
transmission (noradrenaline)
central and peripheral
sympathetic nerve terminals

Side effects:

hypotension, bradycardia,
dizziness, sleepiness, constipation,
dry mouth, calmness

Tablets, liquid, patch

Kamibayashi T, Maze M. Clinical uses of alpha 2-adrenergic agonists.
Anesthesiology 2000;93:1345-1349



Lidocaine patch

Pain Relievin
Lidocaine Patch

LIDOCAINE 4% / TOPICAL ANESTHETIC

IDOCAINE
R FR > »

PAIN RELIEF
PATCH

Reduces sodium ion influxes, inhibit
action potential and decrease nerve
impulse conduction

Side effect:

skin irritation, allergic reaction, flushed
skin

If systematically absorbed; dizziness,
sleepiness, nausea vomiting, metallic
taste, blurry vision

12 hours on/ 12 hours off




Other Aches and Pains?

Musculoskeletal pain ?
Combination of weakness, hypotonia, fatigue

Focal musculoskeletal pain
Leg pain associated with exercise
Feet pain associated with foot misalignment
Shoulder/back pain due to overuse
Hand pain with writing/drawing

Nerve pain characteristics are typically sharp, burning versus musculoskeletal pain
tends to be more ache

...but due to multiple reasons, clarifying how this feels may be difficult




Treatment will depend on location, severity, and impact of
function including sleep

Pain coping mechanisms - relaxations, distraction,
intermittent simple analgesia use, modification of activities

Treatment

Therapeutic Exercises - Physical Therapy/ Occupational
Therapy

Approach

Orthotics considerations

Other Pharmacologic Treatment




Fatigue in NF

Tired, having muscle pain/fatigue after a physical
activity, what can we do?



Epidemiology of Fatigue

oz

75% with fatigue in adults

3/1/20XX

W

Higher fatigue - cognitive,

physical, and rest compared

to those without NF cohort
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Cause for fatigue

ENDOCRINE ISSUES - RELATION WITH

SLEEP IMPAIRMENT?

VITAMIN D DEFICIENCY (28%), OBESITY

(18%), HYPOTHYROIDISM (8%)

3/1/20XX

ROSENBERG, A. ET AL. 2023;

MUSCLE DYSFUNCTION

18



In-depth about muscles..

Reduce strength - grip strength, proximal strength (by 3-43%
ess)

Reduced dynamic muscle function - reduced jumping power
Reduced tone, coordination

_ow strength and agility

RAS-MAPK pathway interfering with muscle dysfunction

Reduced muscle cross-sectional area
Changes in structure - muscle fibrosis, intramyocellular lipid

3/1/20XX SAMPLE FOOTER TEXT



Treatment Options

Endocrine appropriate treatment if found

Muscle strengthening

Carnitine supplement

A 12-week Phase 2a trial :1000 mg daily oral levocarnitine
tartrate supplementation between 8-12 with increase in
ankle strength, long jump, 6MWT

? Whole body vibration therapy

3/1/20XX VASILIJEVSKI E. ET AL. 2021



Other common musculoskeletal
1ssues

Hypotonia, Scoliosis



Medical term is called
Definition of Low "hypotonia”

Tone Described typically as having a
_ ‘tloppy child’

Clinically can manifest as

Sitting with ‘poor posture’
"W sitting
8" Hypermobile joints
tone with pocr runk control e Floppy child when picked up

credit from:

https://www.candgnews.com/index.php/news/ " | | M 1/ kl
spreading-neurofibromatosis-awareness- ro I n g a n es

108069




Clinical Implications/Impact

Can affect development (i.e. difficulties sitting on time)

Can impact/ be associated with secondary musculoskeletal changes
such as...

Flat feet
Pronation (rolling) of feet
Scoliosis

And ultimately cause pain




Treatment depends on the

severity, involved body parts,

Treatment Options , , ,
its functional impact

It low tone at trunk, your

provider may consider trunk
brace/vests

https://www.bostonoandp.com/blog/finding-a-path-to-independence-with-dmo-supergirl-suit/



[f hypotonia is affecting
ankle/foot

Depends on whether there'’s any
symptoms (i.e. pain), severity, rigidity,
secondary changes

“supportive shoes” with higher top

or consider shoe inserts or ankle
braces

HotDog - PAIRS PattiBob - PAIRS Chipmunk - PAIRS

oAT AN cancn oc4a £

Shoe insert for flat feet &
SMO : Supramalleolar orthoses - https://surestep.net/produ

cts/surestep-smo/

https://www.cascadeshop.com/shoeinserts.aspx
Ford, Samuel E., MD; Scannell, Brian P., MD. Published September 1,

2017. Volume 22, Issue 3



https://www.cascadeshop.com/shoeinserts.aspx

Most common skeletal manifestation
About 10% of children with NF have scoliosis
Scoliosis in NF-1 2% of pediatric scoliosis is due to NF1

Most common in (R) thoracic region

Definition of scoliosis: spine curvature more
than 10 degrees

2% has neurofibromatosis

Can be non-dystrophic
More common

Or dystrophic (with skeletal dysplasia)




Sphenoid wing dysplasia

A few distinct
skeletal manifestati

Dystrophic scoliosis

Vertebral scalloping, rib
penicillin, transverse process
spindling

Long bone dysplasia




Depends on the severity

Treatmen

Observing
Physical Therapy
Bracing

Surgical options

X rays, and referral to
orthopedics



https://www.hudsonvalleyscoliosis.com/what-is-scoliosis/neuromuscular/
https://www.srs.org/espanol/patient_and_family/scoliosis/idiopathic/juveniles/growing_rods.htm




Challenges with Exercising
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Goals and Benetits of Exercising

Structured program to address specific difficulties

ncrease muscle strength

Prevent contractures (stretching)
mprove posture

mprove balance

Build stamina decrease fatigue

mprove functional tasks/ development
Decrease pain

Participation/ quality of lite

PLYOMETRIC
EXERCISES
FOR

YOUNG

== CHILDREN



Home exercise

Adaptive sports

Exercise options

Physical / Private / Early
Occupational Intervention /
therapies School based

Team sports: Recreational

school club, Activities: Family

community, hiking,
traveling team, playgrounds

School based
classes (i.e. gym/
PE)

Private personal
training
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Questions?
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