Occupational therapy for total body
involved hypertonic children: Focusing
on arm and hand function
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Characteristics of CP and Associated hand function

Muscle tone characterized by Limited ROM at wrist, forearm, and
hyper or hypo fingers. In hypertonicity finger flexor
tight

Excessive co-contraction at Joints  Wrist, forearm and metacarpals are
stiff,(with spasticity)

Muscle synergies are inefficient Flexor synergy dominate U/E movement
and stereotypical Shoulder int. rotation, elbow flexion,
forearm pronation, wrist flexion

Muscle weakness Hand may not generate appropriate
forces to hold and use

Limited dissociated movement  Fingers move in full extension and flexion
Difficulty moving isolated arm and hand

Impaired sensory feedback Sensory feedback is not available to
guide precise hand and finger movement

From Vogtle, L. K. (2006). Upper extremity intervention in cerebral palsy: A neurodevelopmental approach. In A. Henderson & C.Pehoski (Eds.)
Hand function in the child: Foundation for remediation (29 ed., pp. 345-368). St. rouis: Mosby elsevier.



Clinical feature of hypertonia

Arm and hand function

Limitation of

participation (ADL, Play)
Interaction of

__environment _
Perception and cognition

] problem i
Limitation of posture and

movement
Poor sensory-motor

experience

Increase muscle tone




Assessment



Classify motor function
Manual Ability Classification System (MACS)

Gross Motor Function Classification System (GMFCS)

|Bimanual Fine Motor Function]

Confirm presence of spasticity
Hypertonia Assessment Tool

If spasticity is present —————»
¥

Grade or quantify

1. Upper extremity function

2. Spasticity and hypertonia Spasticity
3. Classification of static and dynamic posture «  Modified Tardicu Scale
A *  Australian Spasticity Assessment Scale
I] Upper extremity function Hypertonicity
Informs assessment +  Modified Ashworth Scale
* Sensation
* Strength

J
Unilateral cerebral palsy only Bilateral and unilateral presentations Classification of static and dynamic
Performance assessments Capacity assessments postures
*  Kids-Assisting Hand Assessment *  Melbourne Assessment 2 «  Zancolli Wrist Classification
*  Mini-Assisting Hand Assessment «  Quality of Upper Extremity Skills Test *  House Thumb-in-Palm Deformity
*  Shriners Hospital for Children Upper + Box and Blocks Test of Manual Classification
Extremity Evaluation Dexierity «  Pronation Deformity Classification
Parent- or child-report measures Parent-report measure * Neurological Hand Deformity
+  Children’s Hand-use Evaluation +  ABILHAND-Kids Classification
Questionnaire Individualized measures *  House Fupgllmal Llass;hcalmn .
. Pc@iglﬁc Motor Activity Log and +  Canadian Occupational Perfornance *  Hypertonicity Intervention Planning
revisions Noasure Model
*  Goal Attainment Scaling

Fig. 1 Measures for grading and quantifying upper extremity function in children with spasticity.

Wallen, M., & Stewart, K. (2016, February). Grading and quantification of upper extremity function in
children with spasticity. In Seminars in plastic surgery (Vol. 30, No. 1, p. 5). Thieme Medical Publishers.



OT Assessment

» Melbourne 2 \
* Quest(Quality upper extremity skill test)
Upper eth‘emlty « Jebsen Taylor hand function test, Box and block test
funCtion . Shuee(?hriners hospital for children upper extremity
evaluation)

) -&R7ls B

« DDST II( ex. Fine motor adaptive)

Strength « Grip and pinch power
« Two point discrimination, stereognosis, tactile perception)
Sensation > Observation, Parent interview

vy

« Medical chart review

Association problem

« Clinical observation

 PEDI(Pediatric Evaluation of Disability Index)
Functional ability « KPPS(Knox preschool play skill test)-ex.Material management
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Extending a arm

Reaching for objects
_ With crassing midline
Grasping objects
Holding objects
Pincer grasp
Open a hand

Voluntary release
Hand to mouth

Finger feeding
Hand to hand

Transfer objects
Clap hands

Palmar grasp reflex

Grasping both hands together

Tactile sensitivity on the palm
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Occupational therapy
Intervention



Factors to Intervention planning

Proximal
Stability and

And Automatization

Mobility

Distal control

Sensory

Attention to
cognitive skill

and

Motor
control

Volition Child’s

interest

Repetition

and

prac tice Movement
control



Focus on Intervention session

« Positioning of the child and the therapist

« Tone and postural/ proximal control
 Tactile/sensory awareness/discrimination

« [solated arm(reaching) and hand movement

« Grasp

* Voluntary release

 In-hand manipulation

* Bilateral hand skill

« Integration of skill into occupational performance



Intervention focus

Hypertonia with Motor Involvement

T —

Moderate Severe

?
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Strategy for Intervention

Function
(GMFCS, MACS IV~V)

( Limited or absent \

active U/E and hand <

movement
Minimal no active
grasp or thumb
movement

Passive function
Sensory and
perceptual deficit
(ex. CVI)

Lack of Interaction

Severe

Kwith environment j

Occupational Goal

/ Reduce of \
> muscle tone

Improving positioning
for comfort and care
Prevention of
Contracture and
deformity

(U/E, hand)

Sensory information
with experience
-> Interaction with

environment

o




Strategy for Intervention

Function
(GMFCS, MACS I~III)

L

(Active movement U/E\

to place arm/ hand in

space

Limited of isolation

movement

Inefficient, unreliable

grasp with pattern

->clumsy, weak grasp,
may flex wrist to grip

(

movement

Incomplete of U/E
coordination

Some active

T for Function
Moderate > Improving active
~_ reaching, grasp and

release
“ - Improving bilateral
function

Occupational Goal

/ Reduce of muscle tone\
» Improving positioning

Improving arm and

hand function

-> Improving
Occupational

k performance /




CASE



CASE I

GMFEM V, MACS(mini) V




Subjective Information

Name/Gender: O O(0{)/ Age 1A 27| &
DX.) Quadriplegia d/t HIE (onset : 17.4.14)
BD) 20174 1€ 11

BHx) IUP 38+4wks, Bw 3.3kg, C-sec
perinatal asphyxia (-) : ventiltor (-) incubator care (-)
neonatal hyper-bilirubinemia (-) : phototherapy (-) transfusion (-)
neonatal seizure (-) associated anomaly (-)

PI) 17.4.14 PPV Al&= & RV rupture £ cardiac arrest £ CPR 40minZ& ROSC
emergecy op s/p Exploratory median sternotomy, Repair of cardiac rupture,
pulmonary valve annulus A|3iigt. Intubation & ventilator apply.

18.2.27 ZZH 1| X| & Qo 2 LIS w5 1st adm.

18.3.12 x{{=to|stul 2 TIE|O| X| =2 A|Z=tEE

Brain MRI : (+) 17.5.4

Diffuse hypoxic injury in almost entire brain

Brain MRI (17.12.7)

Large amount of chronic SDH in both cerebral convexity.

Extensive encephalomalacia with atrophy of cerebral hemisphere and cerebellum.




Objective Information

1. COPM(Canadian Occupational Performance measure)
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2. K-Denver Development Screening Test



Objective Information

. KPPS(Knox Preschool Play Scale)
™ 88 58 27|

. PEDI(Pediatiric Evaluation of Disability Inventory)
:H S 5y 27|

. X7l 2EEt

:tactile sensitivity on the palm(+), holding object(+)




Feature




Assessment

Problem Goal

 Improvement
of U/E body
awareness

Poor awareness of
sensory stimulation

e Reduce of
Incomplete control of h . .
ypertonicity

postural tone and

movement
« Improvement of

positioning for care




Intervention strategy for OT

AFX| 9| sensitivity ZHA
AX| 29| HIZEX|X|
-> U/E body awareness

\ 3% )




+ AFX|Off T Q14

« AFX|2} object, person2| £HA|
. A% X0l FH

« HZ5t position §X|

\ /




CASE II

GMFM , MACS(mini) III




Subjective Information

Name : 200 () Age(2A|37§E) BD: 15.12.18

Dx.) Cerebral palsy Spastic diplegia

BHx) NSVD at IUP 28+5wks, B.wt=1.77kg d/t XS 25+ &S
perinatal asphyxia (-) : ventiltor (-) incubator care (+)

neonatal hyperbilirubinemia (+) : phototherapy (+), transfusion (-)
neonatal seizure (-) associated anomaly (-)

PI) 16.6.8 Et0}2o| SWEHm 7} Sl 2tad AMErQG) Bl == WMLt 1st opd visit
A

A e ol
16.6.29 intensive rehab o] Bt2= MAMLITY 1st adm.
17.3.16 intensive rehab $|off Bt MALITY 6th adm

Brain MRI: Both PVL



Objective Information

1. COPM(Canadian Occupational Performance measure)

A8 B 52E | $¥E | MEE
L BN AMEE 53 57 10 5 3

2. K-DDST II(K-Denver Development Screening Test II)

[7HQl-Atz]d 2E]: 14~1570E =78
[OjM2s X HSEE]: 12~137E =4

‘HOol| 27| HMEL2 2 203 X7’
[H0] & E] =
28 2E]: 7~8/|1d =7



Objective Information

3. KPPS(Knox Preschool Play Scale)
27 22]: 1374 ==H [E0|ZH 2L2]: 1878 F=H

7P8/88): 21708 =8 [HdH]: 13708 =8

o7t 28 | 7he)
22 THE) 74 7he)
&437] HHE S0 287 +
Cmopmy ] = orf 27 97| +
T

12-18 | Z7171

ME | =717

27 2 27)
18-24 | RS Uy AP

e | 27197
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Objective Information

7= 2287

1

Extending a arm

RL

Lt

Vaoluntary rel gase

Reach Reaching for objects * *
With crossing midline * *
Grasping objects * *
Grasp
Holding objects * *
Pinch Pincer grasp * *
Open a hand * *
Release

Coordination

Hand to mouth

Finger feeding

Hand to hand

Grasping both hands together
Transfer abjects

Clap hands

1+

1+

1+

1+

Bilateral
hand use

o| o3&

Cosgh

grasp
pattern
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Sensory factor

Reflex

Tactile sensitivity on the palm

Palmar grasp reflex




4. PEDI(Pediatiric Evaluation of Disability Inventory)
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Low Difficulty




Assessment

Problem Goal

« Improvement of
positioning for
function

Incomplete of
positioning for
function 4 |

Incomplete of U/E l '

coordination « Improvement of U/E

coordination
-for ADL participation




Feature




Intervention strategy for OT

Performance skill

[ Reaching ]
Occupational
goal / ’ \ ,
., Grasp-release [ Preparation ]
Z3, =7t AL \ /

4 )
— Holding object
and lifting )
&

\[ Wrist, forearm ]

movement
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Thank you
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