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Case presentation



SPASTICITY...SO WHAT IS
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1980, Lance and colleagues defined spasticity at consensus symposium:

“a motor disorder characterized by a velocity-dependent increase in tonic siretch reflexes with
exaggerated tendon jerks, resulting from hyperexcitability of the stretch reflex as one component
of the upper motor neuron syndrome”™

2005, Pandyan and colleagues clarified the sensorimotor issues:

“disordered sensorimotor control, resulting from and upper motor neuron lesion, presenting as
intermittent or sustained involuntary activation of muscles.”

2021, Li and colleagues expounded more:

“manifested as velocity- and muscle length-dependent increase in resistance fo externally
imposed muscle stretch. It results from hyperexcitable descending excitatory brainstem

s and from the resultant exaggerated stretch reflex responses. Other related motor
al synergies, inappropriate muscle activation, and anomalous
re similar patho-physiological origins.”

SPASTICITY AS DEFINED BY EXPERT

FOLKS...



A component It is a sequelo
of the Upper of another

Motor Neuron disease

Syndrome process /

KEY DEFINING CLINICAL POINTS ON
SPASTICITY




OF SPASTICITY

» Trauma
cord injuries/non tfraumatic
myelopathies

» ALS

» Primary lateral sclerosis

\_/ -




Negatively impair function May facilitate gait, positioning and

Interfere with positioning/hygeine RIS

Achieve developmental milestones

Pain and discomfort in children (CP)

ncrease caregiver burden

TAKE THE GOOD WITH THE BAD



PATHOPRYSIOLOGY
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Intrafusal musde fbres Subcapsular Spindle capsule

Shace (Adapted from
Mudear chain fibres Mudlear bag fibre Netthews, 7964)

https://ehealth.kcl.ac.uk/tel/muscle-spindle/01-muscle-spindle-basics.html

https://stretchcoach.com/articles/myotatic-stretch-
reflex/2srsltid=AfmBOop00a8aRIYbnztsN1H5VNfke WgQM8QvMzMEsWogZ
gxySTHbX_HX

Cell body of

sensory neuron Interneuron

Efferent impulses cause
contraction of the

stretched muscle that resists/
reverses the stretch

Afferent impulses
from stretch receptor
to spinal cord

Muscle spindle Efferent impulses

inhibit contraction of

antagonistic muscles
(reciprocal inhibition)







Table 3

MOdiﬁEd AShWOrth Scale Tardieu scale

Velocities

V1 Asslow as possible, slower than the natural drop of the limb segment under gravity

V2 Speed of limb segment falling under gravity

Grade Description

- - V3 As fast as possible, faster than the rate of the natural drop of the limb segment
0 No increase in muscle tone under gravity
1 Slight increase in muscle tone, manifested by a Scoring

catch and release or by minimal resistance at

the end of the range of motion (ROM) when the
affected part(s) is moved in flexion or extension 1 Slight resistance throughout the course of passive movement, no clear catch at a

0 No resistance throughout the course of the passive movement

1+ Slight increase in muscle tone, manifested by a precise angle
catch, followed by minimal resistance throughout 2 Clear catch at a precise angle, interrupting the passive movement, followed by release
the remainder (less than half) of the ROM 3 Fatigable clonus with less than 10 s when maintaining the pressure and appearing at
2 More marked increase in muscle tone through the precise angle
most of the ROM, but affected part(s) easily 4  Unfatigable clonus with more than 10 s when maintaining the pressure and appearing
moved at a precise angle
3 Considerable increase in muscle tone passive, 5  Joint is immovable

passive movement difficult

https://www.semanticscholar.org/paper/Spasticity-management-in-multiple-sclerosis.-Hughes-
Affected part(s) rigid in flexion or extension Howard/b89d9ac856c0b950f62e9ed3c5ae3b5232abe295

@|ns1’cgram|@Physioscore|qtme/physioscone
https://www.threads.com/@physioscare/post/DCRWNNAYY vl

MEASURING SPASTICITY

https://www.amazon.com/Healthy-You-
Goniometer-360-Degree/dp/BO7RHW1YVH



OK, SO WE HAVE THIS

SPASTICITY THING, NOW Vi
WHAT2 /



Must have a valid diagnosis!
In depth H&P with a focus on:

Current function and preserved neurologic
Care giver burden
Functional goals (are they in therapy?)

Pain, positioning and sleep

>€nh aone

INITIAL APPROACH



BRIEF ASIDE...

Vs



"HOLD ME"



First line freatment and adjuvant at all times
Cheap and available
Engages self management

Optimize ROM

> inding position of ease and less stress on body

STRETCHING AND BRACING




GETTING YOUR STRETCH



STR

N \_T

STUDIES

» Prescription specify intfensity and degree of
desired stretch, duration, repetitions and
approach



Tis what you can use when the sun goes down

Dynamic or stafic

N be protective — ie, offload heel when supine

ORTHOTICS



https://dynasplint.com/product/wrist-forearm/

https://nimmeg’.gbm/multipodus-boot-size-|.html

https://www.dme-direct.com/wheaton-pediatric-afo-ankle-foot-orthosisgsrsliid=AfmBOooWu8ZBRTFSXgBjiTvIgAke Q1gA191e2ax8M4HyiTIPX8x8 GqiE



Literature on effectiveness of orthotics as isolated intervention for
spasticity management limited

Some studies found no changes to bracing alone

hemodenervation shown more efficacy

ORTHOTIC STUDIES




"THRILL ME”









» Bekhet et al 2019 review on NMES/FES and spasticity
in SCI

» Reduced spasticity as measured by MAS 45-60%

» Increased ROM

A CLOS ER LOO K. .. » Some results last for > 24 hours (most 1-6 hours)

» But — parameters of NMES/FES highly variable
» SCI only in this study

» Other studies done with CVA and TB|
demonsirate efficacy
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https://strokengine.ca/en/interventions/functional-
electrical-stimulation-upper-extremity/

hﬂps://www.combrﬁée.org/éore/books/obs/’rex’rbook-of—neurol-repoir—ond-
rehabilitation/functional-electrical-stimulation-in-
neurorehabilitation/AAC2E2AD7E6B2E1892CF543F26D136E6

OS://W
stimulation-cycle-has-arrived
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https://adc.bmj.com/content/97/4/364



Non-pharmacologic

Efficacy

Co-management of fone and
adding functional tasks and gains

PRACTICAL NMES/FES

Labor intensive to set up
Need skilled clinicians

Depends on intact peripheral
nerves

Contraindicated in pregnancy,
implanted cardiac device,




» Non-invasive intervention that uses high-energy sound waves to
stimulate healing in musculoskeletal fissues

» Sequence of single sound pulses that create pressure disturbance
with a high pressure peak and brief duration that spreads rapidly

in 3 dimensions
» Categorized as focused extracorporeal shock wave (fESW) or radial /

extracorporeal shock wave (rESW)

EXTRACORPOREAL SHOCK WAVE
THERAPY
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Large penetratlon Deepest and widest SUperficlal penetrailon
Electromagnetic cylindrical penetratlon to2cm
source Electrohydraulic defocused Radial shock wave
waves
Penetration depth Penetration depth Penetration depth
. of 0 - max. 65 mm of 0 - max. SO mm of 0 - max. 20 mm
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Electromagnetic flat coil

i

Electromagnetic shock wave shock wave Radial shock wave
Penetration depth Penetration depth Penetration depth

o - ) of 0 - max. 65 mm

2 of 0 - max. SO mm
https://www.footandanklecentersofsj.com/blog/what-is-shockwave-therapy-and-how-does-it-work-on-foot-pain

of 0 - max. 20 mm

https://nydnrehab.com/ireatment-methods/shockwave/

Dol Go conpiage | (comem)

e e
o e .'d-l(

FOCUSED VS. RADIAL ESWT



ESWT used in CVA patients for pain, limb spasticity and plantar fasciitis
Liu and Zhang in July 2025 completed Cochrane review:

ESWT improved spasticity, pain, motor function after CVA

Significant improvement ROM in LE
Treatment most effective with frequency less than 8 and pressure less than 2 bar

Released/radial ESWT associated with better outcomes

completed review in TBI

SO WHAT HAVE THE STUDIES SHOWN?



ES
THOUGHIS...

» In high cervicc
trigger for autonomic dysreflexio

» Application time lines (ie — immediately
post injury vs. chronic) not clear at this time

» BUT, all the literature is very promising




“STICK ME”



BoToy:

_ 100 Allergan Units
Botulinum toxin type 4
ans 100 units of

o™

One vial cores

BORAnUM loncins hra 26
B e Yoo A

What Matters More?

https://dranmolchugh.com/botox-injection-pfice-vs-quality-what-matters-more/

Botox Injection Price vs. Quality: |

BOTOXHUIHTHITHTHIT



Nerve terminal

SNARE proteins mediate

Influx of intracellular calcium

Muscle cell Muscle contraction

https://www.mdpi.com/2072-6651/16/2/96

MECHANISM OF ACTION
BOTULINUM TOXIN



» Can use it first line in focal spasticity management

» 3 months after injury general recommendation
» Each formulation with own dosing
» FOCALIZED TREATMENTS!IIII

» Studies have demonstrated improvements in MAS and pain

» Have not shown direct improvement in function

» In conjunction with other interventions

BOTOX THE GAME CHANGER



ASPIRE

» Recent data ASPIRE published April PM&R 2026 by
Wissel et al.

» Painreduction from baseline was observed across all
treatments and persisted

» Majority patients reviewed spasticity post stroke



MORE ON
BOTULINUM...

Effects are not permanent, last usually 3 months

Most common side effects are injection site pain,
myalgia, weakness, erythema.

» Systemic toxicity case reports rare, early usage
of botulinum

» Need to remind folks — will make you “weaker”
May lose efficacy over time

Strongly recommend therapies in conjunction with
new botulium toxin interventions

» This helps with the functional gains!




Intrathecal baclofen pump therapy

Bypass systemic delivery via oral dosing to limit side effects
and optimize efficiacy

of SCI, MS, BI, CP, CVA

amazon.com/Reebok-Mens-Pump-Omni-Sneaker/dp, /l‘



SPINAL
COLUMN

wee PUMP SET UP
INSERTED

INTO SPINAL

COLUMN

PUMP IMPLANTED
UNDER SKIN
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https://spinalcordinjuryzone.com/news/53871/baclofen-pumps-are-safe-effective-and-highly-satisfactory-to-patients-19-year-study-reports



Effective for global and regional spasticity management in adults
and children

More effective than oral baclofen in reducing spasm frequency
Used in conjunction with several other interventions***

Mmp infection, pump failure

HOW DO THE PUMPS DO«




» Phenol 3-6% or ethyl alcohol 40-50% are the injectable OG’s
(since 1960s)

» Generally applied to motor nerves/branches to minimize sensory
nerve denaturation and painful dysesthesias

» Musculocutaneous nerve, obturator nerve, motor branch sciatic
nerve to medial hamstring, radial nerve to brachioradialis

» Use Estim guidance to localize motor nerve
» Most frequently used in patients with CP
» Requires highly trained practitioner, offen under sedation

LET'S TAKE A MOMENT FOR
ALCOHOL...



"CHILL ME”



WHA
CRYONEUROLYSIS

C epenln e
point, ice ball forms

» Get Wallerian degeneration while
keeping epineurium and
perineurium intact

» Allows for length dependent
axonal regeneration




Cold probe tip
Probe goes to neuromuscular

junction

Ultrasound guided

Joule-Thomson annulus

https://www.archives-rrct.org/article/S2590-1095%2825%2900001-1/fulltext
One intramuscular motor
branch of the femoral nerve

https://www.researchgate.net/figure/A-modern-cryoneurolysis-probe-cannula-produces-extremely-
cold-temperatures-at-its-tip_fig1_320622193

Cryoneurolysis
needle probe

Spastic rectus
femoris muscle

CRYONEUROLYSIS

Vastus
intermedius -
oblique



)L
elbow extensio

H A v E » MAS improvement wrist extension, MA

max PROM external rotation shoulder

S H O W N » Improved pain, satisfaction, upper limb
disability
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PARTING . ‘
» Protocols and sp
THOUGHTS to be confirmed

» Buft...promising start






» 37 yo female s/p CA with ROSC after 40 minutes with
cardiogenic shock. Subsequent anoxic Bl

» Spastic quadriparesis with equinovaries deformities
bilateral legs

CAS E ] » Also elements of rigidity

» Cortical blindness

» Severe anxiety with behavioral impairments

» Referred after renab and home with 24/7 assist



» Painful spasms with anxiety with any movement
» Could initiate movement R shoulder, hip and knee but limited

» Communication intact, cognition appropriate but somewhat
sedated. Very, very, very, VERY anxious

CASE 1

» High dose baclofen, tizanidine, Sinemet, gabapentin,
propranolol, Depakote, Seroquel, frazodone

» Failed cryoneurolysis for legs, has WC and some night splints
for arms she doesn’t tolerate

» ...SO NOW what...2e2¢¢



A lot of medication weans/adjustments

Dynamic splinting and stretching (sorta...) once pain
& anxiety better controlled

Botox for UE

Referral o multispecialty clinic with evaluation for
baclofen pump and surgical release for ankles

SS pain, better sleep, less caregiver burden.
evaluations — other



QUESTIONS?
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