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PAEDIATRIC

Introduction
 Cerebral palsy (CP) affects body movement, muscle control,

coordination, tone, reflex, posture and balance and is a leading cause of
physical disability. The overwhelming physical manifestations of CP often
conceal the associated cognitive impairments.

 EEG Neurofeedback Training (EEG NFT) - a physiological method that
uses EEG technology to reflect electrical activity from the cortex of the
brain. It is based on operant conditioning principles; whereby individuals
learn to self-regulate their brain waves (Hammond, 2011).

 SynPhNe - the Automated Synergistic Physio-Neuro Rehabilitation
platform, integrates the signals from the brain and muscles and assesses
the state of readiness and uses an audio-visual interface to guide the
person through a sequence of actions he/she may wish to practice.

While NFT has proven its efficacy in enhancing the cognitive abilities
(Egner and Gruzelier, 2001; Egner et al., 2004; Vernon, 2005); SynPhNe
has been shown to be efficacious in improving motor function and
promoting recovery (Banerji, Kuah, Heng & Kong, 2012.)

 In the absence of an established intervention program, EEG
Neurofeedback Training (NFT) with its emphasis on regulation of brain
wave activity was combined with the SynPhNe protocol to improve
cognitive and motor functioning enabling enhanced activity and
participation.

EEG NFT SynPhNe

Methods
 Aim - to explore the effectiveness of EEG NFT and SynPhNe protocol in

CP. A single case study design was adopted.
Master I.J., 6 year old male, born of a full term caesarean delivery with

neonatal jaundice had normal development till 8 months of age but
could not attain sitting milestone. An MRI revealed bilateral focal
abnormalities in the thalamus and internal capsules-most likely sequelae
of perinatal hypoxic ischaemic encephalopathy and IQ assessment
revealed a score of 86. The child was unable to write or grasp objects
with dominant right hand.

Results

Post Intervention Assessment
Significant increase in scores on 

intelligence and social functioning
Significant improvements in daily 

activities
Better scores on NHPT and 

muscle power 

Intervention
20 sessions EEG NFT with Alpha Theta 

Protocol
18 sessions of SynPhNe training instruction 
combined with brain-muscle biofeedback

Pre Intervention Assessment
Binet Kamat Test of Intelligence, 
Vineland Social Maturity Scale

Two codes from Activity domain of 
International Classification of 

Functioning

Nine Hole Peg Test, (NHPT) Muscle Power, 
Quality of Upper extremity skill test 

Pre-post Intervention Findings 
on Intelligence Test (BKT)

Pre-post Intervention Findings on 
Adaptive Functioning Test (VSMS)

Pattern Analysis Pre NFT 
Intervention

Post Intervention

Social Age 2 years, 3.5 months 3 years 4 months
SQ 38 52

Self Help General 2 years 8 months 2 years 8 months
Self Help Eating 3 years 3 years

Self Help Dressing 4 years 5 years
Occupation 2 years 8 months 3 years 8 months

Communication 3 years 3 years
Locomotion Below 1 year Below 1 year

Socialization Below 2 years 5 years

Pattern Analysis Pre NFT 
Intervention

Post NFT 
Intervention

Mental Age 5 years 6 years 2 months
IQ 87 101

Language 6 years 6 years
Meaningful Memory 4 years 7 years

Non-meaningful 
Memory

6 years 6 years

Conceptual thinking 4 years 5 years
Nonverbal Reasoning 6 years 6 years
Numerical Reasoning 4 years 5 years

Visuo-Motor Skills 5 years 5 years
Social intelligence 6 years 8 years
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 Improvements were noted in attention for a task, spontaneous
expression of needs and emotions, self-awareness and social skills. The
child had improved performance in intelligence, writing,
pronation/supination, fingers extension, hand use, muscle power and
NHPT.

 Conclusion: NFT and the SynPhNe protocol is a promising combination
to help CP children gain improved cognition, activity and participation.

Conclusion

 Child showed significant improvements in meaningful memory,
conceptual thinking, numerical reasoning and social intelligence along
with enhanced fingers extension, pronation/supination, upper extremity
skill and muscle power and reported higher independence.

 Cerebral Palsy affects young children and stunts their physical and
cognitive growth. However, the present study elucidates that
technology interfaces such as EEG NFT and SynPhNe can be a winning
shot in rehabilitation.
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