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CIMT 

• Cerebral Palsy(CP) 
• Spastic Hemiplegic CP 
• Constraint-Induced Movement Therapy(CIMT) 

– based on research by Edward Taub, a behavioral 
neuroscientist 
• Monkey deafferentation 

 
– the brain to "rewire" itself following a major injury 

such as stroke or traumatic brain injury 
(neuroplasticity) 
 

– Patients can "learn" to improve the motor ability of 
the more affected parts of their bodies and thus 
cease to rely exclusively or primarily on the less 
affected parts.  
 
 

 
• Features of CIMT  

– Constraint of the non-affected limb 
– Forced use of the involved upper extremity 
– Intensive treatment 
– Education of parents  

Gordon et al 2005, Taub et al 2004 

Taub et al. 2006 



Hand rehabilitation in children 

• Improved hand-movement efficiency  
– Hands to midline 

– forearm supination and pronation 

– transferring a cube between hands 

– ulnar/palmer grasping with the hands 

 

• Investigated the protocol (length, frequency of treatment, 
populations participating)  

• 21 days, 6 hours / day, 126 hours 

• Modified CIMT protocol 

 

 

 

 

 

Case-Smith et al 2010, Deluca et al 2004, Taub et al 2004 



Type of restraint 

• Non removable 
• Bi-valve casts 
• Slings 
• Splints 
• Glove/mitts 



Outcome Measurement 

• Classification  
– MACS  

(Manual Ability Classification System) 

 
 
• Goal Setting  

– COPM  
(Canadian Occupational Performance Measure) 
– GAS  

(Goal Attainment Scaling)  
 
 

• Activity - Unilateral 
– MA2 

 (Melbourne Assessment 2) 
– QUEST 

 (Quality of Upper Extremity Skills Test) 

 
 
• Activity - Bilateral 

– AHA  
(Assisting Hand Assessment) 
– ABILHAND-Kids  
– CHEQ  

(Children’s Hand-Use Experience Questionnaire) 



• Inclusion criteria  

 (1) Age < 7 years 

 

 (2) Motor function(mobility,grasping),  

                                 Functional skill training (eating, playing) 

                                 Three times or more per week  

                                at the clinic , in the kindergarten, or at home  

 

 (3) Comparison with another intervention 
              conventional therapy  

                                      another type of intensive intervention 

• Intensive training 

 > 2 times per weeks 



CIMT vs Conventional therapy 

• CIMT > Conventional therapy 
– On unimanual hand function 
– Not bimanual hand function 



CIMT vs intensive intervention 

• CIMT is not superior to intensive intervention 
on unimanual or bimanual hand function?  



CIMT on functional skills  

• CIMT is superior to another therapy on functional skills  



Neuroplasticity in CIMT 

• Hemiplegic CP  
• N=19 (CIMT=10, conventional =9 ) 
• tailored plastic long-arm bivalved casts  
• Intervention 

– CIMT : concentrated, repetitive training of the affected upper arm  
• for 6 h per day, 5 days per week for 4 consecutive weeks (total, 120 h) 
• OTx, PTx provided 2 h of therapy per day for 4 weeks 

 
– Conservative  : 2 h of conventional occupational therapy per week for 

4 weeks 
 



• CST reorganization in young children with CP in 
CIMT 

New Tract APPEAR !! 

FA▲,ADC▼,Tract volume ▲ 

FA▲,ADC▼,Tract volume ▲ 



 



• Reduced integrity, displacement, or interruption of their 
CST performed worse on pretreatment motor testing. 

• However,  all groups have their ability to benefit from CI 
therapy. 



Considering factor in children 

• “Learned non-use” in adult  
• “Never learned” in children  

– ‘Developmentally’ focused on motor 
learning principles 
 

• Maturation of corticospinal 
connection  
– Depend on activity 
– Early intensive restraint risks 

damage to the non-paretic upper 
extremities  
 

• CIMT focused on unimanual 
impairments, However, BIMANUAL 
ACTIVITIES is important 
– Motor planning, Two hand 

coordination, Functional 
independence, QOL 
 
 

Gordon et al 2011 

Martin et al 2009 

Steenbergen et al 2007 



Are Two Hands Better Than One? 

• In normal development 
‒ More active hemisphere “winning out” 

 

• Balancing of hemisphere after unilateral brain damage 

– Improve corticospinal connectivity 

– Restore motor function 

 

• Practice bimanual activities directly ! 

― Based on ‘Motor learning principle’ 

– Most functional way  
• balance the cortical activity 

•  improve bimanual control  

Martin et al 2009 

Anttila et al 2008 

Gordon et al 2011 



HABIT (Hand Arm Bilateral Intensive Training) 

• HABIT 
– Often used by clinicians 

treating the upper 
extemities 

 

– Maintain intensity 

– Progressive task-specific 
practice associated with 
CIMT 

– Engaged in bimanual tasks 

– Affected hand use 
progressed from passive 
stabilizer to active 
manipulator 

Charles, Gordon et al 2006 



 



• HABIT = CIMT  
– JHFT, AHA 

 

• HABIT > CIMT  
– Greater in goal attainment 
– Greater in unpracticed goal attainment 

• Better transfer of practice 
• Combined CIMT/bimanual training leads to improved action planning 

– Bimanual coordination improved more when practiced directly 

 



Age - Is earlier better ? 

• No evidence that age influences CIMT/HABIT outcome 
(From 7 months to 30 years) 
 

• No different in CIMT outcomes 
– In age 4 - 8 vs 9 -13 years 
– Not similar mechanism 

• Older children generally attend to task more, work harder for gain 

 
 

• Altered corticospinal wiring has already occurred by the 
time the first signs of hemiplegia emerge at 
approximately 6 months. 
 

• Thus, early treatment of infants at risk may be warranted 
 

Deluca 2006, Kuhnke 2006 

Gordon 2006, 2011 

Martin 2011 



Intensity - How much is enough? 

• More intensity induce favorable outcome in CIMT, HABIT 
• Increased frequency is also important 



CIMT vs HABIT 

 



CIMT vs HABIT 

 



• Hemiplegic CP  
• N=20 (CIMT=10, BIT=10), Age = 4-10 (Mean 6.8) 
• 6h/day x 15 days = 90h 
• Intervention 

– CIMT : unimanual activities with the affected limb, such as playing Connect-4 
with affected hand; less-affected hand restrained by slings 

– BIT : bimanual activities such as cutting paper with the other hand orienting 
it 

• Outcome measurements 
– Drawer opening, AHA 



 



• Both group improvement on task completion 
time and AHA 

• BIT group > CIMT group 
– Bimanual coordination in daily activities 



• Hemiplegic CP  
• N=63(CIMT=32, BIT=31), Age = 5-16 (M=10.2) 
• 6h/day x 10 days = 60h in intensive day camp 
• Intervention 

– Both groups provided with fine motor activities, functional goals, activities, 
2-h circus training, gross UL games & debriefing. 
• BIT gp: explicit instructions on how each hand should be used before bimanual 

activities. 
• CIMT gp: wearing a glove on unaffected hand to prevent grasp during unimanual 

activities 

• Outcome measurements 
– MUUL, AHA / Grip, Moving 2-pt, JTTHF 

 



• CIMT = BIT  

– AHA, JTTFH 

• CIMT group > BIT group 

– MUUL 



 

• Hemiplegic CP  
• N=42(CIMT=21, BIT=21), Age = 3.5-10 (M=6.3) 
• 6h/day x 15 days = 90h in day camp 
• Intervention 

– Both gps shared common intensive progressive task practice based on motor learning  
– BIT : absence of restraint and tasks were progressed bimanually. Children engaged in age-

appropriate fine- and gross-motor bimanual activities such as stabilizing paper while 
drawing, reorienting paper while cutting. 

– CIMT : less-affected hands were restrained with slings and unimanual activities performed 
with paretic hands. Children performed fine- and manipulative gross-motor activities, 
including age-appropriate, unimanual functional and play activities 
 

• Outcome measurements 
– AHA, JTTHF / QUEST, GAS 

 



 

• BIT = CIMT  
– on AHA, JTTHF 

• BIT group > CIMT group 
– On GAS  



• Hemiplegic CP  
• N=105(CIMT=39, BIT=33, Control=33), Age = 2-8 
• 3h/day x 30 days = 90h in rehab center  
• 4h/day x 30 days = 120h at home 
• Intervention 

– BIT (IRP) gp: implied a bimanual use in play and ADLs. 
– mCIMT gp: using affected hand during training program and wearing 

a fabric glove with a built-in volar stiff plastic splint on the dominant 
hand to prevent fingers flexing and grasping. 

– ST gp (Control gp): children undergoing 1 h standard treatment 
sessions once or twice a week 

• Outcome measurements 
– Bests Scale, QUEST / General assessment, Cognitive level, GMFM 

 



 

• BIT (IRP) = mCIMT  
– Besta Scale, QUEST 

 

• mCIMT >  ST  
–  Besta Scale(Global, grasp, ADL), QUEST (Global, Dissociated movement, Protective extension) 

 
• BIT (IRP) > ST 

– Besta (global, weight bearing), QUEST (global) 



Conclusion 

• CIMT = HABIT 

– Improving impaired arm function, overall 
functional performance 

 

– CIMT > HABIT 

• Improving impaired arm function 

– HABIT > CIMT  

• Bimanual, functional tasks 

 



Evidence based guideline 

 



Inclusion criteria 

 



 



Dosing 

• It is recommended that a combination of 
mCIMT followed by bimanual training (BIT) 
be  implemented at least 48-63 hours during 
an episode of care to expect clinically  
significant results  

(Hoare 2013 , Case-Smith 2012, Eliasson 2011, Sakzewski 2011, 
Geerdink 2013, Eliasson 2005, Gordon 2006) 



 





Clinical Messages 

• CIMT = HABIT 
– Improving impaired arm function, overall functional performance 

 
– CIMT > HABIT 

• Improving impaired arm function 
 

– HABIT > CIMT  
• Bimanual, functional tasks 

• Currently, combination of the CIMT and BIT is suggested 
 

• Optimal component, dosage of intervention, feasibility of home practice 
shoulder be considered. 
 

• Child friendly, Least invasive as possible 
• Not one time miracles 
 
• Clinicians should not constrain their thinking with constraints  

 
 



 

 

Thank you for your attention 


