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Abstract articles on available physiotherapeutic and OCCUpatigny

The paper is a systemic review of various research

practices to provide external Vestibular stimulation for the treatment of development the cerebry) palsy

and autism.. The prevalence of cerebral palsy and autism is increasing on an alarming scale, These

R long with physiotherapeutic and occupatio
: < 9 er medication or surgery a . " 1 na|
SIS DU lE A e f the child. The etiology of these disoraers is associated to varying

dy also reflects the socio-economic impact and the challengeS
y & Autism.The paper describes the Vestibulator which is a5
( Physiotherapeutic device) based qp

exercises can improve the condition 0
degrees of Vestibular dysfunctions. The stu
involved i the treatment of Cerebral Pels

unique, innovative and mechanized digital healthcare solutlc?n ' ' . :
patented technology of IRCC-IIT Bombay and Transpact to achieve maximum Vestibular Stimulation for

vestibular, neuro-developmental and sensory integration therapy. The paper outlines the key features g

technological benefits of the Vestibulator. . < G %
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Introduction
Cerebral pzlsy and Autism are themost common developmental disability & disorderin

children which damages brain and affects their sense of balance, posture and co-ordination.
It causes incapability to sit, stand, walk and even talk. Cerebral palsy is a Non curable disease caused by
injuries or abnormalities of the brair: at young age or low oxygen supply at any age. Some important effects
of cerebral palsy are Muscle tightness and spasticity, difficulty in moving or involuntary movements such as
disturbarices in gait, balance, coordination, walking, and so on. Depending on an individual's condition and
the affected areas of the brain Mental Retardation, Learning disabilities, Breathing Difficulties — because of
postural problems ,Malnutrition & trouble with growth and development due to feeuing trouble are seen in
C_erebral Palsy . Whereas’ Autism Spectrum disorcer is an annther most common complex developmental
drsord'er ;;'_a‘ed £ brain deve"opr'nent s characteri «d in varying degrees, by difficulties in social
Z:I:‘;":;; A:J’;itse;acatr':’t‘é;?;;‘;?'::gt:f;nbtgt:f\\ir:?l as wgll as nonverbal and repetitive behaviors.' Cerebral

ibular disorders.Our body has a principal balancing organ

in each of our 3 f
=2 '0 our ears known as. vestibular apparatus. |t comprisestwo important components: the
semicircular canal system, which specifies rotational :

movements; and the otoliths, which contro| the linear
accelerations. The vestibular system  plays
contribution to  thesense of

: anterior canal
major
balance and spatial

orientation for the purpose of harmonizing the body MNerve Utrcle
. - \

movements with balance, The vestibular = \
system sends Saccule \

signals (vestibulo-ocular reflex) to the neural str

that control eye movements and Lo the muscles thu'Ctures

the body upright. The brain uses information 1 Eafge

vestibular system to recognize rom ::e
e

body's dynamics and kinematics ( positj
; position .
both) from time to time . and acceleration

130 \\\ﬂeptive and vestibular inputs
e ]
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Aintenance of balance and posture. Thet

Stance UNTSNSOOUS :
sﬁ'-&: i\\:‘:f growing fetus, it develops only in S months in utero and is stimuli::far SeNSE is first 1o
f‘e";é _other’s body: It is the only system that integrates sensory senses (acoustic olpi:‘ce ’:‘Ov‘emem of
: bram covties, ;"t;‘-'f:&:;‘:.?c‘n *ni muscle reflexes & tone rehabilitation c.*‘ Stim;n:tcigle 'Smeu)
“:-‘;3;;‘.3' systam can bring 3 CC":\:e"be difference which helps in sustaining their lives independr;nc;t o
“:_\,; sror is an ulimate sdentific and holistic physiotherapeutic device for Cerebral palsy and 3550\;&9

S = orders. ‘:s?;:‘?eif':d developed by Seyed Ali Hosseini under the guidance of prof. G.G Ray of
Justrial Designed Center, IT-Bombay, Mumbai.. Later on it was developed and automated by Transpact

3 rious motions to stimulate Vestibular system of a CP child, like standing, seating, supine
orth.The Vestibulator provides stimulation of all receptors of VEStibula;
ing forward - backward tilting, side to side tilting, spinning, forward backward linear and
gescending motion. It provides different postures along with necessary supports

ous (selected) published literatures on the physiotherapeutic and occupational

A systematic review of research papers was conducted in order to provide an overview on global
oravzlence of the Ceredral Palsy , Autism in the present time and evaluation of various treatments for
Vestibular cimulation available for it. The full search strategy is available from the authors on request.
We have 2dditionzily conducted personal interviews with therapists of different centers, hospitals ,
visits to rehzbilitation centers and collecting product detail with performance tests of the products
svailable in the hezlth marketOur review was carried out using a protocol based upon
recommendztions from the Cochrane Collaborzation and PRISMA statements.
Relevent arides were identified by searching the CINAHL (1983-2012); Cochrane Database of
Systemalic Reviews (1593—2013; www.cochrane.org); Database of Reviews of Effectiveness (DARE);
EMBASE {1S80—2012); ERIC; Google Scholar; MEDLINE (1956-2012); OTSeeker (www.otseeker.com);
Physiotherspy Evidence Database (PEDro [www.pedro.fhs.usyd.edu.au]); FubMED;. The search of
published studies was performed in July 2nd November 2016 and updated in December 2016.
findings
Statistics & causes related to Cerebral Palsy and Autism:
Cerebral Palsy contributes the largest share to the globally existing human developmental disorders.
Nearly 3-4/1000 live births are zffected by cerebral palsy (CDC-Govt).170 million peopie throughout the
0be are affected by Cerebral Palsy with 25000 additional pecple every year accordiry to world Cerebral_
Pelsy Day organization Australia. About 70 million children in India suffer from this disorder.
‘W"‘N-Wt)ridmday.crg). There are various reasons for Cerebral palsy it may be a brain injury/malformation
/ disease during developmental stage or due to accident after birth.
Factors which effects on brain abnormalities can be

L Infection during pregnancy: - where mother pass infection to the fetus in first few week . Rubella,

Oytomegalovirus can 2'so causes cerebral palsy. :
2. Infection after birth: Infection such as meningitis causes severe inflammation that can damage

brain.
3. There zre other reasons like jaundice, Asphyxiation , , Head trauma , Brain hemorrhage before or
after birth .
_4' There has been speculation of genetic and hereditary
tism Spectrm Disorder (ASC), 2scociated with intellectual ility and p :
Peaith » Sleep 2nd other physiological disturbance. 1t affects 2.5 million mc!mduals i ‘
hildren js suffering from this disorder. There are tens of millions of autistic populati :
tremendous growth; rate of prevalence is 10% to 17% annually in
; Y-3utismspeaks.org).
of Autism
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link with this disorder.

disability and poor motor coordination , poor
nU.S. and 1 in every 68

on across tne world. It
recent years.
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Geneticiniluence

Environmental factars

Advanced Parental Age

Maternal lliness during pregnancy

Vitamin deficencies during presnancy o snd SEINE S aRes OF Hemn. Goe .

sfupetll
There are several ather ressans for \ie:_stxbui&;’ﬁgymP ts oped A0 /graraxcer i thesUmtese o :;a,_,
epidemialogical study estimaies that as many &2/ adul

: <are farmT of vestibular GUSTONCHON:. (Aeroy
approximately 69 million Americans, have apevencal

Carey, Della Santina, Schubert, & Minar, 2009).
Economic Impact of CP and Autisim ans (disesses dissDiiity & cisorues) sretmes.
The ecanomic casts of desling with these pzmmcgczd dE commTmumty CGFE ra&'c:reamrlan%

This includes the casts of “farmal care’” (hesitl car& sacial
residential ar nursing-home care} and “nfarmat care’ (unpaid care 0y | family memoEers, Induding thes gy

appartunity ta esm). costs tend to rise a5 pathalagy pross e ilm&'ufrg e o
an evaluating the econamic costs of these disarders i developing: CaUTes. e e
Shsence of trained hesithcare econamists, the: little priarity SvesT @ mentst Tesitln, Teooony cevcianes
mental healthcare servicss, the lack of justificatian for sucty SEFVicES.. andt thechsee =0t datasers.
Further, any information that is svailzhle shout the ccoRQMic CONSENUERTES: OF Daisne dames s
mastly related to costs af hospitalizztion & refaDiiitation, whictr consiitutes = refsavely smeil share ot
tatal costs. Accarding to Berg and collesgues (10), cosis & hesubdivides a5 follawms

1 direct cosis: hospitalizztian, quipslient Gre renamiitarn;

7 indirect cosis: lest praduciivity, i paﬁaﬂmrrrade’&t&arsaerﬂmunw

3. intangible costs ta patients, families and friends: related to destiy or resucss quaity 0 lifes
Medical costs for childrenr with cerebral paisy sian=were [0 tmes highes tharr for dnidres wilionE e
palsy or intellectual disshility (SI672T vs. $1.672 in Z0CS duilars). (OC sistes et Megics o== @
children with battr cerebral paisy and intellectual disshility weresZ& tmes higives thamr for clidres waiiionr
cevebral palsy ar intellectual disshility (543,338 vs: $1.672 in 2005 doiless). Further it Nes teeyesam=ss
tha?:the lifetime cost ta care for & individual withr CF is nessty ST miiliarr (2002 cotlarsilt Ssones s
estimated that the combined lifetime cosis for sl peapie withe C (o in 2000) is soqust to ST S Onllom
direct and indirect costs).( hitp://www.cde sov/nehdad/ co/ des= hami)
According ta COC The tatal casts per year far childre wittr ASTT inr the Unitest Siotes wessc<s e
betweenr STL5 hillion - S&0.F hilliaw (2011 US doflars). This i
variety of direct and in-direct costs, framr medicl care o Significant: ecopenTic: urdesy represENE S

sperial educstion to the: loss of parester

productivity. The aversge medical expenditures of Childresr and
M
thase withaut ASD oy $4,170-5§,200 per vesr. Qm - attoiescents watty ASI hast
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bulo#orB8) ot ‘T‘”ef ear is an ace of engineering. It rapidly detect
rs and sends this information to the brain, leading t- a cascade Sfthe.SrTwa|lest of head
uding reflexive responses rapidIY ( less tha~n. 10 milliseconds). the vestibaaiztc':)‘ns (responses)
Sranreticn s works by altering eye position to compehsate for head movemenatrs reBﬂex is an
A i St "f’e dI0 not see the world shaky. the vestibular system doesn’t jL;steiause.Of
the reflex component. The signals reach to the cerebral cortex of the brain , Stop with

! . the area r #
thinking- ghefcelcbisifcories obtains signals from the vestibular organ, which indicateiszarc;s‘:le for
movement, an S

d we can then feel that we are moving.

The vestibular system .plays principal contribution to the sense of balance and spatial orientation for th
ourpose of harmonizing the F).ody. movements with balance. Hence vestibular stimulations pla :
mportant role in balance rehabilitation. MEN, clL
clinical evidences for vestibular rehabilitation

A Medline search done in September 2012 found plenty clinical reports supporting the use of vestibular
rehabilitation therapy. A very thorough review (Hillier & McDonnell 2011) outlined that vestibular
rehabilitation brought in significant improvement in patients with unilateral peripheral vestibular
dysfunction. Another, less in-depth study documented these findings (Morozetti et al 2011).

several discrete clinical trials also have shown that patients benefit from vestibular rehabilitation
including both genetic and individualized interventions. Patients displayed development both on topi(I:
questionnaires as well as on clinical vestibular testing (Badaracco et al 2007, Badke et al 2005, Bittar et
21 2007, Bittar et al 2005, Cohen 2011, Enticott et al 2008, Macias et al 2005, Meli et al 2006, Meli et al
2007, Nishino et al 2005, Venosa & Bittar 2007, Yardley et al 2004) Patients who experience anxiety or
depression aiong with the vestibular symptoms might see development in their emotional state with
sestibular rehabilitation (Meli et al 2007).Many patients, mostly elderly ones , have additional medical
problems that contribute to the vestibular symptoms. Treatment of these other problems expressively
sffects their response to rehabilitation therapy (Moreira, 2007).Children with peripheral vestibular
disorders benefit from rehabilitation (Medeiros, 2005), though clinical trials with children are rare.
Various treatments available for vestibular rehabilitation

Along with Medical Management there are Acupuncture, Aquatic physical therapy, Hippotherapy and
traditional Physio & occupational therapy: Includes Exercises practiced were all aimed to improve your
mobility and function of body parts. Also includes Manual therapy to relieve pain and stiffness & improve
blood circulation. Assistive tools for exercises such as physioball , balance board , scooter ,swings etc are
used especially for children suffering from Cerebral Palsy and Autism.
The Vestibulator , A revolutionary thera neutic device , Invention of research center of IT

It is a dosimeteric, automated and programmed therapeutic device embedded with innovative
technology to achieve desired levels of Vestibular Stimulation necded by Hospitals, Physiotherapy
Institutions, Individuals, NGOs having schools for CPs and autistics It is one of the most useful device
for rehabilitation centers for, ‘Autism, Cerebral Palsy, post traumd, parkinson’s , post strokg treatment,
post brain surgery Coma, acoustic neuroma, sports injury, paralysis attack etc. The? vestnbulatog(\)/\;as
designed and developed in the School of Biosciences and Bio-engineering, IIT Bombay in the year 2 mel.
It has ergonomically designed 40 matrixes of motion and pO.StUFES.-’A” e;sent:al pOSt;reis?t?on)y
standing, sleeping, crawling, quadruped, kneeling, sitting (chair position 'and Legd sprei“d?ng tiltiné
Prone and supine are incorporated. Motion built-in 0 to 360 degree rf)ta_tmn, up- owirt\h Clouci L
movement can be imparted at various speed and time range. It readily mt"egrflt'e::n\tl ystem A single
health Management System, distant operating, monitoring I GO, mtteantga time. It is accuraté
yesﬁbulator can be customized and progl’amme‘_j for more than 13’?2§uiaezir;:den of Physiotherapists.
'\;‘te.rms LM move'mer?tS, oo S tm@e an\?vistfmascrijgth increase in rate, velocity anc,I ?ngle.
estibular therapy stimulation is suggested to be BIVeT tor development from lying position to
Vestibulator provides safe position for child in each stage of mo OFS“ and safely. Other features of the
Standing position. It can perform Multiple & compleX mdr}euvedrss:iuriyty separate console for operator
device include Secured railing with emergency stops ,Infrare ;
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stablished using this device and effect! ¢ Dr.G.G.Ray from + concluded that Vestibulator js 5

the inventor of this device under guidance © ildren and H
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Bombay, conducted his trial with 65 cerebral pa'.S_Y of these children . ADCLDE ; low Arup
operative solution for improving the existing conditions quipment and tried to came up with a be‘(ter
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