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Definition of Spasticity

" velocity-dependent Increased resistance 1a
passive limb movement in people with uppe
motor neuron(UMN) syndromeélance 1980)




S L £ th Sheean G, Eur J Neurol.2002
pasticity is part of the UMN lesion
UMN syndrome - T

FRIECE » Weakness
Overactivity \
Dynami Static Immobilsation at
o shart muscle length
Spasm Spasticity
Co-contraction Spastic dystonia t
Clonus Blomechanical changes
. iatedd ’ reduced compliance
confraciureg
Flesor withdrawal
Hypertomna
Reduced ROM
Abnormal posture

Impaired function
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Impaired function

Sheean G, Eur J Neurol.2002




Classification ofi the forms ofi muscle everactiviythe
UMN syndrome

Efferent Disordered control
drive of movement

Spastic dystoma? Co-contraction
Associated reactions?

ulansous







Pain and Limb deformity




Pressure ulcers




Skin Macerations




Pressure ulcer anc
Bone EFracture

----Fracture left proximal tibia
during wound care for
left heel pressure ulcer
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Ashworth Scale

(Ashworth B,1964)

No increase in tone

Slight increase in tone giving a catch
when the limb was moved in flexion or
extension

More marked increase in tone but limb
easily flexed

Considerable increase in tone, passive
movement difficult

Limb rigid in flexion or extension

Modified Ashworth Scale
(Bohannon RW, 1987)

No increase in muscle tone

Slight increase in muscle tone, manifested by

a aamn.a.nd.:eleaselby minimal resistance at
thg end of the ROMJwhen the affected part(s)

IS moved in flexion or extension

Slight increase in muscle tone, manifested by
a catch, followed by minimal resistance
throughout thejremainder (less than half) off
the ROM

More marked increase in muscle tone
through[most of the ROM] but affected
part(s) easily moved

Considerable increase in muscle tone

through|most of the ROM| passive

movement difficult

Affected part(s) flexion or extension



Modifed Ashworth Scale

» Extend elbow over one second
» Feel for any muscle resistance over the €

range of movement
MAS=5 ‘l’

MAS=3 or 4

MAS=2

MAS=0or 1



Modifed Ashworth Scale

S —

Drawbacks of MAS:
Unable to differentiate whether the cause of abnormal resistance is

neural or peripheral (e.g. soft tissue compliance and joint integrity)
Fair inter-rater reliability




Tardieu Scale

Gracies et al Arch Phys Med Rehabil. 2000

—3 | TO measure the

PROM

—> | To measure spasticity
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Tardieu Scale

Gracies et al Arch Phys Med Rehabil. 2000

Drawbacks of Tardieu Scale:

e More time consuming

 Fair inter-rater and intra-rater reliability in
adult patients with spasticity

e Difficulty in accurate determination of angle of
catch

e Clonus is a separate , excess symptoms that
differs from spasticity

* The full scale is rarely recorded
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— Cleaning palms 0-4 -
Cutting fingernails 0-4

- Dressing 0-4 -

__ Cleaning underarms 0-4 .
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Global reasures-- rarely sensitive
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Spasticity in adults: Managernent Using Borulmlu xifis. Natimal Guidelines. Royal College of Physicians. dapn2009,




o AN

7 Approachies to physical therapy \
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Sretrroprnysiotogical—/—Netrodevatourarel
Approzicr (Bopatmn LQ&Q\
Mator relearninc
( Carr and sSnepnerd, 1987)

Cognililve Approacn ( Mulr and Stevens, 1997)
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Bevelgped-py-br—arel-Bopatr-a-netropsyeflatea - —
Beria Bopair, a O'rJ/:‘J cel therapist In 194%nile working
wWith crillclrerr witn cereoral palsy

Original theoraetical frarnewori:

o A FIIERARCHICAL rmodel of the motor control 1n ine
Mervous sysier

o Hligner oraln cepiers exeried copirol over |clzve
centers
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Bobath Approach N\

Flyootrres’s

A-rretirologieinstitwilteac-tozrretease-of-ine
C

lowerlevel centers frorm nignsevel
innipitory  conirol, resuliing In  stereoiyolca
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JSitres, orirmiilve rrovernent gatierns arid
(OICAE retlax actyity
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 Bobath Conceptin siroke— D

Eirrttetions-ofBobatr-conce gt

L)Tne patients all nave darzaged nervous sysierrineo

rmuscle tone rmay never becorrne entrely norrnel

—Zhleedtio—addressalbthe-otrnefactors-of-theh Eoyinelrorm—
ith the |

055 of strengtn and power

A-recent-sysiarie-raview-oy-ollarn-24-2008 JS—'E'F}EE'[—
overall Bobain concept Is not superior to oinerr: lrjrfff es |

STToa reMaolltation.
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/" Biornechanicall motor learning Approach \
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Votor reslearnirg

Consider ine strengin required to periorm diffeiaazs

[nis technique nas moved away frorm normealizing jicioe
lrnproving rauscle sirendgin and practsing a tasKicyimas
sofe important venefiis

COnsralnt irneragy

A sty cc ; _

Bopain tecnnique ( Langnamrmer and Stangnelle, 2000)
eOfEttetee-tretrrete f—Felettf e O et rFfre—att ey a frtle——
leave hospital earlier since tney were aole to toncat a
rigner level
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TrisTinvolvaes—irre—dyrierme sy starns e gurgsch
WIthL respect (o cornolning- sensury noLi Wit
cognlilon and irnagery ( Scrmict , 1991)

Motlvailon ancd arouszal are very irmooriant
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Spasticity—ts—not-only—velocity —tleperndent —oti—2iso

Jm riening 1s  assoclated  wiin muscle
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Mtisele-srniorteringinereasesrrrntsclesoincteactivity-

oten, wher muscles retun (o normal lengirn
o decrease I muscle spindle  afferent
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OFeV e Rt OO CORFEICTEFes \

Arsysteraiereviewretaline- o201 0 - fotme-tret
stretcrn does not nave clinically Imoortant effecis

joirit roollity as well as spasiicity In peoole witlor
] ) ]
ariskoofcorrtracitras:

Most of trne lncliclec sitcies axarninec tne acldeac

oeneflt of stretcn over and apove tne LUsual care

[t 1s unclear wnetner sireicn will nas any effeda o
JellIEr s WITg (Telve recalveac 1o gasalma Ul cara
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Low-Fraciiency Stirlation

rruscles
Suorarnaudrmeal Intensity to caus
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1:presynaptic terminal
2:sarcolemma

3:synaptic vesicles
4:Acetylcholine receptors
5:mitchondrion
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Wissel et al.2010 \
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Wissel et al,2010
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Endplates distribution Injection sites
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Endplates distribution Injection sites




o

AN

/ Motor points inje

ctlon

N

Metor-polrts-ere-regiors
Ir wnilcn smeall motor

nerve endings enter
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/ Votor Polnis of Forearrr \
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Motor Polnts of Hamstrings
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Effect of Dilution on Toxin Dispersion

G

Esquenazi, 2010

ater Dilutior

Diffusion correlate with:
1)Concentration of BTX

2)Volume of injectate

3)Number of injection sites
4)Speed of injection

5)Bore of needle

6)Size of target muscle

7)Distance of needle tip from NMJ
8)Serotype of BTX ( B>A )
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HCT on Use of BoNT I longterm \
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Dougleolind placevecantrallec trlal witn e 2zl followeug gerad,
study perioc: Jag Dec 2010
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—lrnrrrethatecnestnetic-effectwitninr50-sees
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Long terrn neurolysis effect due to nonselectve

proieln denaturaion

Phenol can diffuse througrn irie nerve

Effectofonenollsreversioledue-toregeneraiion——
of ine nerve

atency and recovery dme Is progoriional o ine
EOF} e&%a&&m—/—dw+9r—9 frefteh-aretre-cliarneter—
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/" Phenol: Adverse Effects (1) N\
Actite——Brief—otirring—/—presstire—patrr—eitrieg——
Injection, Inflaunrneation, sy Irrtation | rare
sysiemic effects
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suoacUie: If red sensorlrmotor rierve Injecied,
oarranccysainasias ey ocor (310 32% ) rare
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risk of soft fissue necrosis

Crnironic: Induratiion, tender nodule formeaion,
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/ Prnenol: Adverse Effecis(2) \

Prienoent-its-vapors—aeerrosive-to-tre-eyes —tne
sidr), and tne resolratory tract
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nnalatlon of pnenol vapor may cadse lung ederrna

systemic  toxic  effecis Include dysrnyinmia,
selztires respiratory falttreanc-cormna
Trnetosic dose |8 10 15 g




/ Different Agproacres of phernol \s

injection in managing soasiclty

Mixecd Nerve Blocks: Usually ON and MCH affect
lzirge group of muscles, nign risy of chsest'rJe.cias |
cornolnecrsensory-ancrnotornerves-Civledizr,—Fiol
etc): 10 to 20%

Motor Brancn Block: Alwzays specific
acldressed, lower skt of dysesthes]as, rore
tecnricalbciffloLli-to-gerforr
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Intrarnuscular Motor Polnis Blocks: Jurface cir e
Intrairnuscular stirnulation 1s neecded, useful in razc

frretierracliffrecitoTs OTETEJHTO‘FUFHJN o elffalvier——
2l (raded effect




Cri=going-tral-Cstudy perod Qct 10 Qct L)
Douple-plind placeonc-controlled trial with 20 9-rnontn follow-up oeriod,

TP ITTel Yy U itS 1T Frore Foorg

Long termn care residents witn severe nip adductor spidsity  are

rendornized Into two groups 'tha't recejved_.oJ’Ja'teral_bfure for rierve

sarnple size: 70 participanis

Outcorne rreasures: Hio adductor spasicliy
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Asnwortrl Scale | goal attainment scale, hygiene s ‘orr':fljm]caJ gJOQaJ
retfirig of nlp adductor spasticity syrmotoms
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/ Conclusion \

Spasticity et Cortractires are e (I2jur Catses
of-paln,—jolnt deformity,—and srnoroicity i
elclerly patlernis

successiul ireatrnent requires an  Integraied
rnuliicdisciplinary orograrnrre inclucling

restorel IV@ f]WDIfJerlfé onysical trerapy =nd
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