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GMFCS

GMFCS Level |

Children walk at home, school, outdoors and in the
community. They can climb stairs without the use
of a railing. Children perform gross motor skills such
as running and jumping, but speed, balance and
coordination are limited

GMFCS Level Il

Children walk in most settings and climb stairs holding
onto a railing. They may experience difficulty walking
long distances and balancing on uneven terrain,
inclines, in crowded areas or confined spaces.

Children may walk with physical assistance, a hand-
held mobility device or used wheeled mobility over
long distances. Children have only minimal ability to
perform gross motor skills such as running and jumping.

GMFCS Level lll

Children walk using a hand-held mobility device in
most indoor settings. They may climb stairs holding
onto a railing with supervision or assistance. Children
use wheeled mobility when traveling long distances
and may self-propel for shorter distances.

GMFCS Level IV

Children use methods of mobility that require physical
assistance or powered mobility in most settings. They
may walk for short distances at home with physical
assistance or use powered mobility or a body support
walker when positioned. At school, outdoors and in
the community children are transported in a manual
wheelchair or use powered mobility.

GMFCS Level V

Children are transported in a manual wheelchair

in all settings. Children are limited in their ability
to maintain antigravity head and trunk postures and
control leg and arm movements.

GMFCS descriptors: Palisano et al. (1997) Dev Med Child Neurol 39:214-23 llustrations copyright © Kerr Graham, Bill Reid and Adrienne Harvey,
CanChild: www.canchild.ca The Royal Children’s Hospital, Melbourne
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Funktior

Supplerende MACS niveau bestemmelses skema
- Anvendes sammen med MACS haeftet
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Evaluering af behandlingsrespons (bgrn)

* MAS og Tardieu kan ligeledes anvendes som hos
voksne.

* ROM testes med langsom bevaegelse og siden med
hurtig. Vinkelforskellen fra catch til yderpunkt bar
vaere min 10 — 15 grdr.

* Den ideelle muskel at behandle er saledes en
muskel over et led, der har normal ROM, men tidligt
catch.
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Handgreb til vurdering af diverse
muskelgrupper (barn)

* Thomas-test
* Gracilis-test
* Duncan-Ely-test
* Silversjolds test
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Kropsniveau

» ROM

» (Modified) (modified) Ashworth Scale
» Tardieu

» VAS (smerter)

» EMG

» Reflekser
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Aktivitetsniveau

Motor assessment scale (stroke)

10mW, 6 min walk test, STS test etc.

BesTest

Nine whole peg test, box and block test

FIM, AMPS
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Dev Neurorehabil. 2017 Jun 12:1-5

A children with hemiplegia wearing the PediAnklebot and instrumented with SEMG.
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Passive range of motion (ROM)

* Streekker de tilsvarende muskler og led ved en
meget langsom hastighed, der holdes under
teerskelveerdien for at fremkalde en streek refleks.

* Den vinkel, hvor bindeveev har en maksimal
modstand er defineret som "passive range of
motion” for det led

11
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Hvorfor veelge MAS

* Nem at anvende
* Hurtig at anvende
* Mest kendte redskab til maling af spasticitet

* Bruges | mange forskningsprojekter

12
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Formal med MAS

MAS har til formal at registrere spasticitet gennem
evaluering af graden af muskelstivhed, der
forekommer pa en neurogen baggrund

13



? Rigshospitalet

MODIFIED ASHWORT

ALE

Score Ashworth Scale (1964) Modified Ashworth Scale

Bohannon & Smith (1987)

0 (0) No increase in tone No increase in muscle tone
Slight increase in muscle tone,
Siiakit increase (A tone manifested by a catch and release
1(1) catcﬁ vhen b wiovsd or by minimal resistance at the

end of the range of motion when
the affected part(s) is moved in
flexion or extension.

Slight increase in muscle tone,
manifested by a catch, followed
by minimal resistance throughout
the reminder (less than half) of
the ROM (range of movement).
. . More marked increase in muscle
marked increase in tone

Bk sl Rerad tone through most of the ROM, but
y affected part(s) easily moved.

3 (4) passive movement difficult Considerable increase in muscle
tone passive, movement difficult.

4 (5) Limb rigid Affected part(s) rlgld in flexion or
extension.

1+(2)

2 (3)
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FIGURE 9: MODIFIED ASHWORTH SCALE AND MODIFIED MODIFIED

ASHWORTH SCALE

*0 = no increase in muscle tone when moved through joint ROM
1 = a slight increase in muscle tone, manifested by a catch and release, or
minimal resistance at the end of the range

Modified

AShWOfth *1+ = slight increase in muscle tone, manifested by a catch, followed by
minimal resistance throughout the remaining (less than half} of the ROM
Scale +2 = more marked increase in muscle tone through most of the range but
passive movement through joint ROM is relatively easy
( MAS) 3 = considerable increase in muscle tone; passive movement through joint
ROM is difficult

4 = affected body part remains rigid in flexion and extension

*( = no increase in muscle tone

MOd lfled *1 = a slight increase in muscle tone, manifested by a catch and release, or
.ps minimal resistance at the end of the range

MOd 'ﬁ ed *2 = marked increase in muscle tone, manifested by a catch in the middle range

AShWOfth and resistance throughout the remaining range of motion, but affected part
easily moved

Scale 3 = considerable increase in muscle tone; passive movement through joint

ROM is difficult

( M MAS) »4 = affected body part remains rigid in flexion and extension

“MT dacotm coache oee.
Adspad o Kape, Kaowaps Cacayts, Koc, & Alasdd Brom, 20011
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MAS

* MAS is the primary clinical assessment of spasticity
that evaluates muscle resistance to passive
movement, which assumes :

* 1) changes of resistance are exclusively due to
spasticity; and

* 2) stretching velocity as well as range of movement
(except grade 4) remain unchanged in the repeated
measures.

* On the other hand, resistance and range of
movement are often affected by the level of muscle
activity, the viscoelastic properties of the joint, the
temperature ect.

Sci Rep. 2017; 7



? Rigshospitalet

MAS

0 Ingen forgget muskeltonus

1 Svag forggelse af muskeltonus manifesteret ved "catch and release' eller ved minimal
modstand i slutningen af bevaegebanen, nar den eller de afficerede kropsdele beveeges i
fleksion eller ekstension.

1+ Svag forggelse af muskeltonus manifesteret ved et "catch'* efterfulgt af minimal
modstand i den resterende (under halvdelen) del af ROM (range of movement)

2 Tydelig forggelse af muskeltonus gennem det meste af bevaegebanen, men den afficerede
kropsdel bevaeges nemt.

3 Betragtelig forggelse af muskeltonus, hvor passiv bevagelse er vanskelig.

4 Afficerede kropsdel eller kropsdele er rigide i fleksion eller ekstension.
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Modified Ashworth Scale

Grade Description

0
1

Mo increase in muscle tone

Slight increase in muscle tone, manifested by a catch or
by minimal resistance at the end of the range of
motion [ROM)] when the alfected part{s) is moved in
flexion or extension

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

MEI-I'E' I'I"I'Ell"kE'l:I INncrease in f'I'IUEClE' tone ﬂ'lrc:ugh moslk EIF
the ROM, but affected part(s) easily moved

Considerable increase in muscle tone, passive
movement difficult

Affected part(s) rigid in flexion or extension

Unakle to test

18
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Problem - Ingen ”"universel” procedure
Streebe efter hgj reproducerbarhed
Samme tester (hvis muligt)

Samme udgangsstilling (hvis muligt)
ROM
1 - 3 gentagelser — hurtigt

BRUG SAMME VERSION AF MAS!

19
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Angle of catch or clonus and spasticity grade

 Streek muskler og led ved den hurtigst mulige
hastighed

* Ifglge Tardieu skala, bestemmes to parametre:
Den vinkel, hvor catch eller clonus opstar
repraesenterer teersklen til at fremkalde
muskelstreekrefleksen, og typen af muskel reaktion,
der opstar ved denne vinkel definerer spasticitets
graden

Gracies JM et al. Reliability of the Tardieu Scale for assessing spasticity in
children with cerebral palsy. Arch Phys Med Rehabil 2010; 91: 421-428.

20
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ORIGINAL ARTICLE

Reliability of the Tardieu Scale for Assessing Spasticity in

Children With Cerebral Palsy

Jean-Michel Gracies, MID, PRI, Kim Burke, BS, Nancy J. Clege, PRI}, Richard Browne, PhiD,
Charier Rushing, PT, Darcy Fehlings, MI), Dennis Matthews, MDD, Ann Tilton, MDD, Mauricio R. Delgada, MI)

ABSTRACT. Gracies I-M. Burke K, Clege M), Browne B,
Rushing C, Fehlings [}, Matthews [, Tilion A Delzado ME.
Reliability of the Tardieu 5Scale for assessing spasticity in
children with cerebral palsy. Arch Phys Med Rehabil 2010:91:
421-B.

(hjective: To measore the Tardien Scale’s reliability in
children with cerebral palsy (CI") when used by raters with and
without experience in using the scale, befiore and afier training.

Design: Single-center, intrarater and interrater reliability
study.

Setting: Institational ambulatory care.

Participanis: Referred children with CP in the pretraining
phase {n=35), during traiming (n=3), and in the postiraining
phase (n=15.

Imterventions: The Tardieu Scale involves performing pas-
sive muscle strefch at 2 velocities, slow and fast. The rater
derives I parameters; the Spasticity Angle X is the difference
between the angles of arrest at slow speed and of catch-amd-
release or clonus at fast speed; the Spasticity Grade Y is an
ordinal wariable that grades the intensity (gain) of the muscle
reaction to fast stretch. In phase 1, experenced raters withowt
formalized traiming in the scale graded elbow, knee, and ankle
plantar flexors hilaterally. withowt and with a goniometer. In
phase 2, after training, the experienced and nonexperenced
raters graded the same muoscles wnilaterally.

Main Outcome Neasores: Intrarater and interrater reliabil-
ity of the Tardien Scale.

Resulis: Afier tmining. nonexperienced raters had mean *
S0 intrarater and intermater agreement rates across all jeints and
parameders of B0+ 14% and T4%*16%. respectively. For
experienced ralers, intrarater and interrater agreement rates
before training wene TT%E13% and &6% £ 15%., espectively,
versus M0 R% and BI%E£13%. respectively, afier training
(P 001 for both). Specific angle measurements at the kKnee
were less relinble for the amgles of catch measured at fast

speed. Across all jodnts, agreement rates were similar using
visual or goniometric measuremens.

Conclosions: Both parameters of the Tardieu 5Scale have
excellent intrarater and interrater reliability when assessed at
the elbow and ankle joints of children with CP. with no
difference noted between visual and goniometric measwre-
ments. Angle measurements were less relinhle at the knee
joints. Training was associated with a highly significant im-
prowement in reliability.

Key Words: Cerebral palsy: Muscle spasticity; Rehabilitation.

o 200 by the American Congress of Rehabilitation
Medicine

ARIMEL" S CLINICAL AND physiologic observations in

the 1950s" and the confirmatory studies by Burke et al®
emphasized the exaggeration of the velocity-dependent muscle
reactions to stretch as a common denominabor in patients with
paresis cansed by damape to the central motor pathways. In
1979, Lance™™*" proposed a definition of spasticity as a
"mptor disorder charactenized by a welocity dependent increase
in tomic stretch reflexes (muscle tone), with exaggerated tendon
jerks, resulting from hyperexcitability of the stretch reflex, as
ome component of the opper motor mewron syndrome™ In
simple terms, spasticity was defined s an increase in velocity-
dependent responses to phasic stretch.?

Tools such as the Ashworth Scale™ and the Modified Ash-
worth Scale® have been used in clinical trials under the as-
sumption that they measwre spasticity. However, it is now
established that these instruments evaluate a combination of
soft tissue cuntm:ure and spastic dystonia, in addition to
gpasticity itself. """ Based on his delmle::l nlr.ewahuus of mus-
cle response o stretch in CP, Tardien'"'" created a clinical
method to specifically measwre spasticity, which was based on
comparing the threshold angles of muscle reaction to stretches
at several predefined velocities. Working, from the initial modifi-

rnE e o Linld snd Thaeessr n-...-...'lli....-.-.!]%i mm s rimelimsd el

d/fod)
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Tardieu

Grading always performed:
@® On a muscle at rest before the stretch maneuver

@ At a reproducible velocity of stretch. Once the fast
velocity is selected for a muscle, it remains the same
for all subsequent tests.

@ At the same time of the day
@® In a constant body position for a given limb

@ Other joints, particularly the neck, must also
remain in a constant position throughout the
assessment and for all other assessments
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TARDIEU SCALE

This scale quantifies muscle spasticity by assessing the response of the muscle to stretch applied at
specified velocities.

Grading 1s always performed at the same time of day, in a constant position of the body for a given
limb. For each muscle group, reaction to stretch is rated at a specified stretch velocity with 2
parameters x and vy,

Velocity to stretch (V) Quality of muscle reaction (X)
vl As slow as possible ] Mo resistance throughout passive movement
¥ Speed of the limb segment falling 1 Slight resistance throughout,
V3 As fast as possible (> natural drop) with no clear catch at a precise
angle
%1 15 used to measure the passrve range of 2 Clear caich at a precise angle,
Monon, (PROM). Only ¥2 and V3 are used followed by release
to rate spashicity 3 J-'atl_gal:r]: clonus {<10secs)
OCCUITIn at a precise angle
4 Unfatigable clonus (=10secs)
DCCUITING at a precise angle
i Joint Immobile

Angle of muscle reaction (Y)

Measure relative to the position of minimal
stretch of the muscle {corresponding at angle)

Spasticity Angle

R1 Angle of catch seen at Velocity V2 or V3 R2 Full range of motion achieved
when muscle is at rest and
tested at V1 velocity
Bowd, Graham 19949
# A large difference between B & R2 values in the outer to middle range of normal m. length ndicates a large dynamic
co
# A small difference inthe R1 & R2 measurement m the middle to iner range indicaies predominantly fixed contracture

Drate Jount! Muscle LE |V X Rl R2 Active Power Ashworth
ROM MRC Rating
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Tardieu Scale

* Velocity to stretch (V)

* V1 As slow as possible

* V2 Speed of the limb segment falling

* V3 As fast as possible (> natural drop)

24
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Tardieu Scale

* Quality of muscle reaction (X)

* 0 No resistance throughout passive movement

1 Slight resistance throughout, with no clear catch at a precise angle
» 2 Clear catch at a precise angle, followed by release

» 3 Fatigable clonus (<10secs) occurring at a precise angle

* 4 Unfatigable clonus (>10secs) occurring at a precise angle

* 5 Joint Immobile

25
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Tardieu Scale

* Angle of muscle reaction (Y)

* Measure relative to the position of minimal

* stretch of the muscle (corresponding at angle)
* Spasticity Angle

* R1 Angle of catch seen at Velocity V2 or V3

* R2 Full range of motion achieved when muscle is
at rest and tested at V1 velocity

26
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Active range of motion

* Aktiv bevaegelse, indtil at den aktive kraft
produceret af agonisten balanceres af passiv

modstand fra de strakte strukturer sammen med
spastiske co-contraction i antagonisten

* Denne tredje vinkel er det aktive reekkevidde

27
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Rapid alternating movement frequency

* Patient udfgrer de samme aktive bevaegelse over
den maksimale raekkevidde og vender derefter
tilbage til startpositionen igen, s& mange gange som
muligt | en begreenset periode (f.eks 15 s).

* Antallet af bevaegelser udfarte viser evnen til at
gentage hurtige aktive bevaegelser

* Er pakreevet for at udfere nogle dagligdags
aktiviteter

* God made at afslgre spastisk dystoni eller co-
kontraktion i lgbet af en enkelt undersggelse

Fimbel EJ et al. Automatic detection of movement disorders using recordings of
rapid alternating movements. J Neurosci Methods 2005; 146: 183-190

28
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TEAMWORK




