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Abstract

Transcranial magnetic stimulation (TMS) is a new interventional tool used in the study of neuronal activity and
treatment of psychiatric disorders. Repetitive TMS (rTMS) is a non-invasive technique of stimulating the brain
employing magnetic pulses. Recent research has demonstrated the efficacy of rTMS in facilitating motor functions.
Using these evidences, we studied the effectiveness of rTMS in improving motor activity in spastic cerebral palsy
(CP) children. CP is a neuro-developmental disorder of movement and posture that is caused by injury to the
developing brain that restrict activities of daily living. In the quest to treat CP, several interventions are used among
which physical therapy is the mainstay therapy. In this study, we selected 45 spastic CP children and divided them
randomly into three groups-the reference group (RG) that was provided only physical therapy (PT) for 30 minutes
daily for 20 days; the interventional group (IG) that was administered rTMS frequency of 5Hz (IG-A) and 10Hz (IG-B)
for 15 minutes (1500 pulses) daily followed by PT as in RG. Gross motor function measure (GMFM) was used as
assessment tool to evaluate the motor performance. Prior to start of therapy, pre-assessment of GMFM was
performed on all participants and post assessment after completion of 20 sessions. The result was statistically
significant in all three groups (p<0.001) and the mean change demonstrated 0.64%, 1.75% and 2.59% improvement
in motor activity among participants in RG, IG-A and IG-B respectively. The study demonstrated positive effect of
rTMS in improving motor activity when combined with PT.
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Introduction
Transcranial magnetic stimulation (TMS) is a unique investigational

tool used to study various neural processes and treat a variety of
neurological illnesses due to its ability to directly modulate
corticospinal and intracortical motor cortex [1]. Repetitive TMS
(rTMS) is a non-invasive brain stimulation technique through which a
focused magnetic ٽHOG is delivered by a coil deep into the brain tissue.
НH repetitive pulses of the magnetic ٽHOG stimulate neuronal activity
in the target brain area by changing the pre-stimulus dynamics of
neuronal ٽULQJ in the stimulated region [2]. Recent studies have
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to be the motor pathway. НLV study was conducted DіHU approval from
the institutional ethics committee for human samples or participants
(IECHSP), of the host institution and written consent from the parents
or guardians of spastic CP children that met our inclusion criteria.
Inclusion criteria followed were-willingness to participate; age group
between 2 to 15 years; muscle tightness mild to moderate and cognitive
GHٽFLHQF\ nil to moderate, no metallic implants, no uncontrolled
seizures or congenital diseases. Total IRUW\ٽ�YH children were selected
from the out-patient department of UDAAN-for the GLٶHUHQW abled,
Delhi, a QRQ�SURٽW organization that pioneered the rehabilitation of
CP children using various interventions. НH recruited children were
randomly assigned into three groups in equal numbers– reference/
control group (RG), interventional group A (IG-A) and interventional
group B (IG-B). RG consisted of 12 participants (mean age: 7.49 SD
4.95; male: 7, female: 5), IG-A consisted of 15 participants (mean age:
7.93 SD 4.86; male: 9, female: 6) and IG-B consisted of 14 participants
(mean age: 8.06 SD 4.10; male: 10, female: 4 ). НUHH participants from
RG and one from IG-B did not continue the study due to some
unknown reasons; thus, their baseline data was not used for any
statistical analysis.

НH assessment of gross motor function of recruited children were
performed using gross motor function measure (GMFM) which is an
internationally approved scale used by trained physiotherapists to
monitor motor development in spastic CP patients [14] and for
assessing HٹFDF\ of any treatment [15]. GMFM is a performance based
measure that UHپHFWV developmental milestones of a growing child
(rolling, crawling, sitting, standing, walking/running) referred to as
gross motor abilities of CP patients [16]. GMFM has total 88
assessment items which are grouped into ٽYH domains, namely A-lying
and rolling (17 items), B-sitting (20 items), C-crawling and kneeling
(14 items), D-standing (13 items), and E-walking, running and
jumping (24 items). Additionally, GMFCS for CP is a level based scale
that evaluates patient’s self-initiated movements, with emphasis on
sitting, moving and walking.

In this study, prior to starting the therapies, GMFM pre-assessment
was performed on all participants of GLٶHUHQW groups namely, RG, IG-
A and IG-B. Participants of RG were provided only PT for 30 minutes
daily for 20 days (5 days per week for 4 weeks) whereas children in IG-
A was administered rTMS of 5Hz frequency and those in IG-B with
10Hz comprising of 1500 pulses (50 pulses per train with total 30
trains having inter-train delay of 20 seconds) for 15 minutes daily for
20 days. НH rTMS session of both the groups were followed by PT of
30 minutes daily as given to RG. $іHU completion of 20 sessions of
GLٶHUHQW therapies (only PT and rTMS+PT) administered to GLٶHUHQW
groups, post-assessment of GMFM was performed. It is to be noted
that PT and rTMS sessions were provided by trained professionals and
the assessment was done by a trained physiotherapist who was kept
blinded to the research protocols used in the study.

Statistical Analysis
НH
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