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Editorial
Journal of Rehabilitation is the journal of the Swami Vivekanand National Institute of
Rehabilitation Training and Research. The mission of this journal is to publish significant
research which has important implications for the rehabilitation of the physically challenged.
The Journal is committed to document the principles and practice of rehabilitation, and to
facilitate communication among educators, researchers and practitioners in the field. The
fundamental goal of research is to effect change and exposure to new concepts. The
knowledge through peer review and debate challenges prevailing orthodoxies and
ultimately brings the change. Despite the rapid growth of training institutions and
organizations providing services to persons with disabilities, research in the field is still a
low priority area and there is an acute shortage of published literature in the field of disability
rehabilitation in India. The journal of rehabilitation attempts to fill this void and bring a
colossal knowledge space to accumulate more technology and application. The current
issue has a total of 16 articles. I am sure these articles will be of immense use to researchers,
academicians, professionals and other stakeholders. I compliment the contributors for their
great efforts.
I solicit your thoughtful suggestions and the research articles which I am confident, would,
for sure, help making the journal more purposeful. I appeal to all the experts, professionals
and others interested in the area of disability rehabilitation to send their contribution for
making it more comprehensive and timely.
Dr. P. P. Mohanty
Editor–in-Chief
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Stabilization of radial head by reconstruction of
annular ring with tricep fascia in old monteggia
fracture dislocation
Dr. Pabitra Kumar Sahoo1, Dr. D. K. Singh2, Dr. S. P. Das3, Prof. Dr. S. K. Das 4
(1 - Asst. Prof & HOD, 2 - Lecturer, 3 – Director)

Abstract:
Radial head dislocation is frequently encountered in old neglected monteggia fracture treated
traditionally or misdiagnosed. . It is often associated with significant damage to soft tissues, including
annular ligament injury. , in case of chronic radial head dislocation, the annular ligament must be
reconstructed after surgical reduction. 6 cases of chronic radial head dislocation were managed by
open reduction of radiocapitular joint with reconstruction of annular ligament using autologous
tricep fascia. Results were evaluated using: Mayo elbow performance Index (MEPI). One patient
lossed to follow up. Out of 5 patients. 3 patients showed excellent result, 1 patient had fair result and
one patient had bad result with redislocation of radial head.
Key wards : Radioulnar joint, Annular ligaments, Radial head, Monteggia fracture.
Introduction
Annular ligament stabilizes the elbow joint
and is a strong band of fibers that encircles the
head of the radius and holds it in contact with the
radial notch of the ulna [1]. Annular ligament
prevents dislocation of radial head and limits its
forward, backward and lateral displacement [2,3].
As the radial capitellum distal articular surface is
slightly to the rear and not entirely vertical with
the long axis of the radius, the annular ligament
can easily slide to anterolateral of the radial head
when the radial head is in supination position,
which may predispose to a transverse tear in the
annular ligament and result in radial head
dislocation. [4,5]. Radial head dislocation (RHD)
is categorized into isolated RHD, chronic RHD,
congenital RHD and traumatic RHD [6-8].
Traumatic radial head dislocation involving
proximal ulna fracture present as monteggia
fracture dislocation in pediatric population. It is
often associated with significant damage to soft
tissues, including annular ligament injury [9].
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Dislocation of radial head without concomitant
ulnar fracture or humeroulnar subluxation is an
isolated radial head dislocation, which is a rare
injury [10]. Approximately, 5-10 % of pediatric
patients experience traumatic elbow injury, but
despite these substantial numbers, treatment
guidelines and prognosis varies widely. To treat
isolated radial head dislocation, some medical
professionals suggest taking no surgical measures,
while others recommend using splints after
manual reduction. However, if the manipulative
reduction fails, re-dislocation occurs or, in case of
chronic radial head dislocation, the annular
ligament must be reconstructed after surgical
reduction [11,12]. Chronic radial head dislocation
in children is caused by progressive deformity and
an unacceptable loss of motion, requiring timely
intervention (fixation and reduction), as symptoms
rapidly deteriorate [13]. Radial head resection is
some time inevitable for correcting the
dysfunction, therefore early diagnosis and timely
intervention is critical for effective treatment of
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chronic radial head dislocation [14,15]. Annular
ligament reconstruction has received significant
attention as a viable treatment for radial head
dislocation [16,17]. Open reduction and corrective
ulnar osteotomy is required when associated with
ulnar bowing or malunion of fracture ulna.
Materials and Method :
This study includes 6 patients. 2 were male
and 4 were female. Age ranging from 11 to 18years.
All the patients had history of injury to elbow and
fore arm All the six patients diagnosed
radiologically as chronic radial head dislocation
are recruited for the study(fig. 1) . All injuries of
the patients were unilateral, including 4 right
elbow and 2 left elbow.5 patients were clasisical
malunited monteggia fracture dislocation and one
had monteggia variant fracture ( Fig. 2 ) . Non of
them had any features of radial nerve injury. The
average time from injury to surgery was 9.2 weeks
(1–16 months). All patients were followed up for a
median of 11 months (range, 8 to 23 months) except
one that lost to follow up after plaster removal.
Surgical Procedure :
Patients were placed in supine position
under intravenous anaesthesia or brachial plexus
anesthesia. Antibiotics were administered
prophylactically 30 min before tourniquet was
applied to the arm. The affected limb was
positioned on the surgery table with elbow flexion
ranging from 30° to 60° and forearm pronated to
expose radial head, humeroradial joint and
proximal radioulnar joint. The incision begins 5 to
7 cm proximal to tip of olecranon process curving
slightly lateral to elbow joint towards radial neck
for a distance of 5 cm. The average incision length
was 10 cm and reached the joint directly. Dense
fibrous fibrous tissue were found in the elbow joint
and scar tissue or fibrous tissue metaplasia into
cartilage were found . These were resected for easier
reduction of radial head. Once trial reduction was
successful, a strip of tricep fascia, 1cm x 6cm from
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lateral side of tricep tendon is harvested. ( Fig. 3 )
Care was taken to preserve the attachment of tricep
fascia to ulna. The proximal end of the fascia was
pass around the neck radial head and reattached
to the base of the tricep fascia. (fig. 4, 5)Radio
capitular joint was stabilized by trans articular K
wire( Fig. 6 ).The tip of the K wire was bend to
prevent migration. One patient had significant ulnar
bowing(fig. 7 ) and was managed by ulnar
osteotomy, fixed with plate and screw.(fig. 8 )
All the patients were immobilized in plaster
at 90° flexion and rotation of neutral forearm for
3weeks . After that stitches removed and
transarticular radiocapitular wire was removed
and limb was replastered for 3 weeks more. Once
the plasters were removed, assisted exercises were
performed, with the supervision of a professional
therapist, to improve the elbow function. Shoulder
abduction was avoided to reduce elbow stress
when the patients were treated with active flexion.
All patients were followed up once a month after
the surgery for the first six months and then once
every six months. In follow up, the elbow function
was assessed using the Mayo elbow Performance
index. The range of motion was measured by a
therapist with a goniometer and plain radiograph
was performed to assess joint congruency
Evaluation :
Mayo elbow performance Index (MEPI) was
used to evaluate the elbow function in patients
after surgery .It is most commonly used physician
based elbow rating system. This index consists of
four parts: Pain (with a maximum score of 45
points, ulnohumeral motion(20 points), stability
(10 points), and the ability to perform five
functional task(25 points). The total score ranges
from 5 to 100 points with higher score indicating
better function. Score between 90-100 considered
as excellent, 75-89 as good, 60-74 as fair and less
than 60 were considered as poor result. The
excellent or good outcome was considered as
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satisfactory, while fair or poor outcome was
unsatisfactory.

significant ulnar bowing due to malunited
monteggia fracture dislocation.

Result :

Reconstruction of annular ligament can also
be achieved by palmaris longus tendon autograft,
which is passed around the radial neck first and
then through a bony tunnel to be sutured to itself
[17]. However, this surgical method is too
complicated and requires ensuring that the longer
graft can pass through the narrow ulnar tunnel,
which could lead to ulna fracture [18]

All patients underwent post-operative
radiographic evaluation ( Fig. 9 ). They were
evaluated after 6weeks of surgery after plaster
removal and removal of radiocapitular K wire. All
the surgical wounds were healing by first
intention. Non of the patient showed posterior
interosseus nerve palsy. All the patients were
subjected to a course of physiotherapy. Subsequent
evaluations were done at 12 weeks and 24 weeks
except one patient that failed to follow up. Range
of motion was measured with flexion, extension,
pronation, and supination. (Fig. 10,11, 12 )The
result of the procedure were evaluated using Mayo
elbow performance Index (MEPI) with respect to
pain, range of motion, stability and ability of
performing task on activities of daily living. Out
of 6 patients 5 patients completed follow up. 3
patients showed excellent result, 1 patient had fair
result and one patient had bad result with
redislocation of radial head.
Discussion :
Chronic RHD treatment is controversial.
Conservative treatment of chronic RHD is prone
to failure and radial head resection is inevitable
for correcting the dysfunction, therefore early
diagnosis and timely intervention is critical for
effective treatment of chronic RHD [14,15]. Open
reduction and annular ligament reconstruction has
received significant attention as a viable treatment
of chronic RHD [16,17]. Annular ligament
stabilizes the elbow joint and is a strong band of
fibers that encircles the head of the radius and
holds it in contact with the radial notch of the ulna
[1]. Annular ligament prevents dislocation of radial
head and limits its forward, backward and lateral
displacement [2,3]. Corrective ulnar osteotomy
have been considered as an alternative methods
of treatment especially when associated with
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In this study, all the children with chronic
RHD are because of untreated or traditional
maltreated cases of monteggia fracture dislocation
Annular ligament reconstruction using Tricep
fascia is a cost effective method based on sound
mechanical principle. Earlier studies show, use of
bone anchors or by making drill holes for
stabilization of reconstructed annular ligament.
Bone anchors are costly. Making drill holes for
passing of Palmaris longus may lead to
pathological fracture of ulna [17,18,19]. In the
current study normal attachment of tricep fascia
to olecranon is used and the fascia is suture to itself
after encircling through radial head by that above
problems can be avoided.
Limitation of the study :
Small sample size may limit statistical
accuracy and universal application. Short term
follow up is the second limiting factor. Thus,
prospective studies and long-term follow-up with
large sample size is needed to further confirm the
efficacy of the procedure
Conclusion :
This study presents effectiveness of use of
tricep fascia in reconstructing annular ligament
and promote functional recovery in chronic radial
head dislocation patients. The procedure has the
advantage of being a simple operation and is a
cost effective method based on sound mechanical
principle. Thus, this method is an effective and
reliable approach for the treatment of children with
chronic radial head dislocation.
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Chronic Low Back Pain & Disability
Measuring the Extent of Disability in Chronic Low Back Pain
using Qualifiers of ICF Comprehensive Core Set-A Survey
Ananya Satpathy1, Ms. Monalisa Pattnaik2, Dr. P.P. Mohanty3
(1- MPT student, 2- Assistant professor in Physiotherapy, 3- Associate Professor in Physiotherapy)

Abstract : Low back pain is defined as any report of pain that occurs between the gluteal folds
inferiorly and the line of the 12th rib superiorly, plus sciatica and cruralgia even if there are no
concurrent symptoms in the back. LBP is associated with impairment in functions and body structures
including local as well as referred pain, reduced range of motion, impaired mobility of the spine, loss
of muscle strength and sleep disturbance etc, which often lead to limitations in physical activities
and restrictions in daily activities and social participation etc. To identify the most common activity
limitations in patients with chronic low back pain using the comprehensive ICF Core Set is the aim
of the study.Methodology: Type of study: Survey, Sampling technique: convenient sampling,
purposive sampling, snowball sampling. Sample Size: 100 persons were interviewed. ICF
comprehensive low back pain core set form was used for individual interviews.Conclusion: Chronic
low back pain creates disability in various aspects of life. CLBP restricts the functioning of a person
in the long run owing not only to pain but also due to related consequences of pain like depression,
associated generalized pain in whole body and impaired energy and drive functions. The extent of
disability varies in various aspects of life, in different sexes and in different job functions.Even if not
severely affected, some other categories in ICF comprehensive core set of low back pain that are
restricted and lead to disability are- family support and attitude, labour and employment services,
job activities and household activities.
Keywords : ICF (International Classification of Functioning, Disability and Health), chronic low
back pain, ICF comprehensive core set for low back pain, Qualifiers

INTRODUCTION :
Low back pain is defined as any report of
pain that occurs between the gluteal folds
inferiorly and the line of the 12th rib superiorly,
plus sciatica and cruralgia even if there are no
concurrent symptoms in the back. The incidence
and prevalence of LBP are roughly the same the
world over, men and women are equally affected.It
is reported by about 80% of the population at some
time in their lives. Seventy-five percent of people
with LBP are between 30 and 59 years of age, i.e.
in their most productive years LBP can be
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mechanical or non mechanical type. The further
classification of LBP is often based on the duration
of pain: acute low back pain (less than 6 weeks),
subacute low back pain (between 6 weeks and 3
months), and chronic low back pain (more than 3
months) However, often low back pain is
described as recurrent.LBP is associated with
impairment in functions and body structures
including local as well as referred pain, reduced
range of motion, impaired mobility of the spine,
loss of muscle strength and sleep disturbance
amongst others. Such impairments often lead to
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limitations in physical activities and restrictions
in daily activities and social participation including
disability and inability to work . Back pain is
widespread in many countries, and is associated
with substantial financial costs and loss of quality
of life. In India, occurrence of low back pain is also
alarming; nearly 60 per cent of the people in India
have significant back pain at some time or the other
in lives.A multidisciplinary biopsychosocial
treatment conducted by rehabilitation professions
including physicians, physical therapists,
psychologists, occupation therapists and social
workers was reported to be a promising approach
to improve the functioning of persons with LBP
.
Multidisciplinary programs increases physical
and functional performance, at least for people
with chronic non-specific LBP ICF:To optimise
interventions aimed at maintaining functioning
and minimising disability, a proper and
comprehensive understanding of the patients’
functioning and health status is needed.The
International Classification of Functioning,
Disability and Health (ICF) provides a unified
language for the description of health conditions
in rehabilitation and therefore a common
framework for all health professions to achieve this
understanding (WHO).Research in Low Back Pain
has focussed primarily on issues of care and on
treatment intervention outcome measures. To
define what should be measured to
comprehensively represent the experience of
patients based on an extensive framework that can
serve as a universal language, the ICF Core Set
was developed to link typical spectrum of
problems in functioning with Chronic Low Back
Pain. Such generally-agreed-on lists of ICF
categories can serve as Brief ICF Core Set(35
categories) to be rated in all patients included in a
clinical study with LBP or as Comprehensive ICF
Core Set (78 categories) to guide multidisciplinary
assessments in patients with LBP Even though
most individuals with low back pain (LBP) have
Volume-2
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benign and self-limiting conditions, many
experience long lasting pain, limitations in activity
and restricted participation (Indahl et al., 1995;
Hagen et al.2000), including disability, in their
work life (Gjesdal et al., 2005). The ICF Core Set
for LBP defines the areas that are relevant to
functioning of patients with LBP and consequently
what to measure in patients with LBP from a
comprehensive
and
multiprofessional
.
perspective Therefore, it can be used as a starting
point in the examination of patients with LBP.The
objective of this study is to identify those
categories in ICF which are areas of severe problem
to the patient.
AIM :
To identify the most common activity
limitations in patients with chronic low back pain
using the comprehensive ICF Core Set.
To identify the extent of limitation or
disability in chronic low back pain patients
METHODOLOGY
Type of study : Survey
Research participants : Persons with chronic
low back pain from SVNIRTAR, various
government and private clinics were selected and
interviewed.
Sampling technique : convenient sampling,
purposive sampling, snowball sampling.
Inclusion Criteria : Age >18 yearsChronic
low back pain i.e pain in back and buttocks lasting
more than 3 months with or without radiation to
the lower limbs.Willing to participate in the study.
Exclusion Criteria : Any surgery performed
specific to the disease, medically unstable patients,
Persons with neurological deficits.
SAMPLE SIZE : 100 persons were
interviewed.
INSTRUMENTS : Topic guide (ICF
comprehensive low back pain core set form) for
individual interviews.
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PROCEDURE : At the beginning of each
individual interview, the procedure of the session
was explained to the participants. Additionally,
the participants were asked to complete questions
on demographic data like age, gender and work
status .Simultaneously clinical description
included the diagnosis(coded with the ICD10),time span since the beginning of impairment
,pain intensity assessed by visual analogue
scale(VAS). (APPENDIX-2) The Comprehensive
ICF Core Set consisting of 19 categories from the
component body functions, five categories from
the component body structures, 29 categories from
the component activities and participation and 25
categories from the component environmental
factors was used. (APPENDIX-3) Then the ICF core
set form was completed from interviews about
body structure and body functions affected
activities and participation performance and
limitation/restriction with both patients and
caregivers, observations during therapy. For each
of the presented chapters, semi-structured
questions on possible problems in each of the life
areas that the ICF chapters represent were used
along with some specified hints for each category
if participantt was unable to understand. (without
affecting the response of the patients) APPENDIX4 .These questions were formulated taking ICF
checklist and the questions in it as reference. On
the basis of all available clinical information, the
extent of the participant’s problem in each of the
ICF categories was scored in a qualifier scale
ranging from 0 to 4: no/mild/moderate/severe/
complete impairment or difficulty. The component
Environmental Factors had nine answer
possibilities ranging from –4 to +4: A specific
Environmental Factor could be a barrier (-4 to –1),
a facilitator (1 to 4) or have no influence (0)on the
patient’s life. If the factor had an influence, the
power of the influence (either positive or negative)
was coded with mild/moderate/severe/
complete.Over and above that, there was option
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to choose for each component the answer not
specified (8) or not applicable. Additional
information and response by the participant was
also noted.
DATA COLLECTION:
Semi-structured questionnaire asked to the
participants and observer with specified hints
provided for each category whenever the person
was unable to understand the question.
Interviewer was a neutral listener, or on occasions,
steered the direction taken by the interview as
required to sustain the flow of conversation.
Finally, the participants were asked if they thought
anything was missing in the Comprehensive ICF
Core Set for Low Back Pain.
Frequency of Data Collection : Once
TIME FRAME :
A time frame of up to 30 minutes has to be
considered for an individual interview The
appropriate time for individual interview session
will be discussed with each participant in order to
prevent
scheduled interventions from
interrupting.Start: DECEMBER 2013 Finish : JUNE
2014
SETTING :
Individual interviews would take place in a
quiet room in order to ensure privacy and to
prevent possible interruptions.
DATA ANALYSIS :
Descriptive statistics used to describe the
study population as well as to examine the
frequency of problems recorded by the ICF
Comprehensive core set for low back pain.The
order of the response options of the qualifiers of
each ICF category was recorded to determine the
extent to which successive response options reflect
increasing levels of the problems/disability being
measured. The categories reporting with >50%
problems i.e. severe rated among qualifiers were
sorted out and the frequencies noted.
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RESULTS :
TABLE 1 shows the ICF categories in which severe (>50%) problems were documented with
over 20%-50% of the participant population.
ICF Code

ICF Category

Frequency

b126

Temperament and personality functions

29

b130

Energy and drive functions

38

b134

Sleep functions

31

b152

Emotional functions

40

b180

Experience of self and time functions

22

b455

Exercise tolerance functions

43

b710

Mobility of joint functions

26

b730

Muscle power functions

30

b740

Muscle endurance functions

42

b770

Gait pattern functions

33

b780

Sensations related to muscles and movement functions

26

d410

Changing basic body position

41

d420

Transferring oneself

41

d430

Lifting and carrying objects

44

d445

Hand and arm use

24

d455

Moving around

45

d460

Moving around in different locations

38

d470

Using transportation

44

d475

Driving

24

d510

Washing oneself

27

d530

Toileting

37

d540

Dressing

29

d570

Looking after one’s health

29

d620

Acquisition of goods and services

39

d630

Preparing meals

38

d640

Doing housework

32

d650

Caring for household objects

34

d660

Assisting others

30

d910

Community life

28

d920

recreation and leisure

34

s120

spinal cord

48
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GRAPH-1
TABLE 2 shows the ICF categories in which severe (>50%) problems were reported by >50% of
the participant population.
ICF Code

ICF Category

Frequency

b280

Sensation of pain

65

d240

Handling stress and other psychological demands

58

d415

Maintaining a body position

53

d450

Walking

52

GRAPH-2
Volume-2

Issue-2

June-December : 2016

[ 16 ]

ISSN : 2350-1235

TABLE 3 shows the frequencies of people to whom ENVIRONMENTAL FACTORS categories
of ICF core set were barriers
ICF

ICF Category

Population

Code
e110

Products or substances for personal consumption

19

e120

Products and technology for personal indoor and outdoor mobility and transportation

70

e135

Products and technology for employment

29

e150

Design, construction and building products and technology of buildings for public use

65

e155

Design, construction and building products and technology of buildings for private use

52

e225

Climate

65

e255

Vibration

75

e310

Immediate family

18

e325

Acquaintances, peers, colleagues, neighbours and community members

18

e330

People in positions of authority

15

e355

Health professionals

12

e360

Other professionals

8

e410

Individual attitudes of immediate family members

24

e425

Individual attitudes of acquaintances, peers, colleagues, neighbours and community members

13

e450

Individual attitudes of health professional

12

e455

Individual attitudes of other professionals

8

e460

Societal attitudes

8

e465

Social norms, practices and ideologies

60

e540

Transportation services, systems and policies

60

e550

Legal services, systems and policies

5

e570

Social security services, systems and policies

12

e575

General social support services, systems and policies

25

e580

Health services, systems and policies

10

e585

Education and training services, systems and policies

13

e590

Labour and employment services, systems and policies

24

TABLE 4 shows the ICF categories which are labelled as barrier by >50% of the patient
population.
ICF Code

ICF Category

e120

Products and technology for personal indoor and outdoor mobility and transportation

70

e150

Design, construction and building products and technology of buildings for public use

65

e155

Design, construction and building products and technology of buildings for private use

52

e225

Climate

65

e255

Vibration

75

e465

Social norms, practices and ideologies

60

e540

Transportation services, systems and policies

60
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GRAPH-3
TABLE 5 shows the ICF categories in which No problems were reported by >50% of the
participant population
ICF code
b260
b620
b715
b720
b735
b750
s740
s750
s760
s770
d710
d760
d770

ICF Category
Proprioceptive function
Urination functions
Stability of joint functions
Mobility of bone functions
Muscle tone functions
Motor reflex functions
Structure of pelvic region
Structure of lower extremity
Structure of trunk
Additional musculoskeletal structures related to movement
Basic interpersonal interactions
Family relationships
Intimate relationships

Population
97
86
61
76
100
70
92
95
79
100
58
89
60

TABLE 6 shows the ICF categories which were reported as NOT APPLICABLE by the participant
population.
ICF code
d465

ICF Category
Moving around using equipment

d475

Driving

36

d620
d630

Acquisition of goods and services
Preparing meals

3
22

d640

Doing housework

21

d650
d770

Caring for household objects
Intimate relationships

25
13
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d845
d850

Acquiring, keeping and terminating a job
Remunerative employment

46
45

d859

Work and employment, other specified and unspecified

41

e135

Products and technology for employment

47

e330
e355

People in positions of authority
Health professionals

43
6

e360
e455

Other professionals
Individual attitudes of other professionals

31
31

e550

Legal services, systems and policies

69

e570

Social security services, systems and policies

33

e575
e585
e590

General social support services, systems and policies
Education and training services, systems and policies
Labour and employment services, systems and policies

3
67
48

DISCUSSION :
The most severely(>50%) affected body
functions as reported by 20%-50% of the
population are chapters b1-mental functions,b2sensory functions and pain,b4-cardiovascular and
respiratory functions,b7-neuromusculoskeleta.
l65% people assigned Sensation of pain (b280) the
severe qualifier..Most participants had decreased
exercise tolerance (b455)-43% and muscle
endurance functions (b740)-42%.40% had severe
and serious emotional states (b152) and issues
.They felt angry at slightest of provocation and
irritated on trivial issues.
In the Body structure component-Spinal
cord (s120) category it was found that 48% persons
had severe impairment of their spinal cord in form
of cord compression by prolapse of intervertebral
disc, severe spinal canal stenosis and intervertebral
foraminal compression.
Severe problem seen in categories of
changing their body positions (d410)-41%
,maintaining prolonged body positions(d415)53%,driving (d475), walking, moving around in
various
locations
under
different
situations(d455,d460), lifting(d430.)Severe
problems in categories d410 and d415 and walking
affected severely subjects in this study to lead a
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happy community life (d910) and to participate
in recreational activities (d920). Sensation of pain,
affection of trunk and problem in community life
(d910) and participation in recreational activities
(d920) was consistent with studies done in Brazil
and Norway.
Environmental factors most frequently
qualified as barriers were ( e120)- Products and
technology for personal indoor and outdoor
mobility and transportation , architectural features
(e150, e155), climate(e225), vibration(e255), social
norms(e465), transportation services Many
categories were labelled as Not applicable in the
Indian scenario. Equipments for ambulation
(d465), legal services, systems and policies (e550),
other professionals, Individual attitudes of other
professionals (e360, e455)
Thus using qualifiers to comprehensive ICF
core set for low back pain the categories and factors
identifying disability and its severity in chronic
low back pain were recognized. The most
frequently and severely impaired functions were
the sensation of pain or other sensations related
to musculoskeletal system and cardio-respiratory
endurance. Mobility, self-care, domestic life,
maintaining and changing basic body positions,
lifting and carrying objects aspects of Activities
and participation were commonly limited.
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CONCLUSION :
Chronic low back pain creates disability in
various aspects of life. CLBP restricts the
functioning of a person in the long run owing not
only to pain but also due to related consequences
of pain like depression, associated generalized
pain in whole body and impaired energy and drive
functions. The extent of disability varies in various
aspects of life, in different sexes and in different
job functions.Even if not severely affected, some
other categories in ICF comprehensive core set of
low back pain that are restricted and lead to
disability are- family support and attitude, labour
and employment services, job activities and
household activities.
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RECOMENDATIONS
CLINICAL IMPLICATION :

6.

S.Koley,et al.Severity of Disability in Elderly
Patients with Low Back Pain in Amritsar, Punjab
Anthropologist, 10(4): 265-268 (2008)

7.

Gunnar B J Andersson. Epidemiological features
of chronic low-back pain

8.

Rahman shiri, svetlana solovieva, kirsti husgafvelpursiainen, jorma viikari,olli t. Raitakari, and eira
viikari-juntura. Incidence of Nonspecific and
Radiating Low Back Pain: Followup of 24–39Year-Old Adults of the Young Finns Study; Vol.
62, No. 4, April 2010, pp 455–459

9.

Volinn, Ernest. The Epidemiology of Low Back
Pain in the Rest of the World: A Review of Surveys
in Low- and Middle-Income Countries .Spine,1997
- Volume 22 - Issue 15 - pp 1747-1754

10.

P Shahul Hameed, Prevalance Of Work Related
Low Back Pain Among The Information
Technology Professionals In India – A Cross
Sectional Study; international journal of scientific
& technology research volume 2, issue 7, july 2013

11.

Krismer, M., van Tulder, M., & Low Back Pain
Group of the Bone and Joint Health Strategies for
Europe Project (2007). Strategies for prevention
and management of musculoskeletal
conditions.Low back pain (non-specific).Best
Practice & Research. Clinical Rheumatology, 21(1),
77-91.

12.

Dagenais, S., Caro, J., & Haldeman, S. (2008). A
systematic review of low back pain cost of illness
studies in the United States and internationally.
The Spine Journal: Official Journal of the North
American Spine Society, 8(1), 8-20.

13.

Delitto, A., Erhard, R. E., & Bowling, R. W. (1995).
A treatment-based classification approach to low
back syndrome: Identifying and staging patients
for conservative treatment. Physical Therapy, 75(6),
470-85; discussion 485-9.

14.

Kent, P. & Keating, J. (2004). Do primary-care
clinicians think that nonspecific low back pain is
one condition? Spine, 29(9), 1022-31.

15.

O’Sullivan, P. (2005). Diagnosis and classification
of chronic low back pain disorders: Maladaptive
movement and motor control impairments as
underlying mechanism. Manual Therapy, 10(4),
242-55.

AND

Study with larger sample and more varied
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of person and extent of disability can be done to
aid in intervention and achieve the overall Biopsychosocial rehabilitation.
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Effect of Whole Body Vibration on Spasticity,
Balance and Gait Speed in Children with Spastic
Diplegic Cerebral Palsy
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Abstract: Although research suggests a positive influence of vibration on motor performance in
individuals with neurological disorders, there are very limited numbers of studies in children with CP.
The aim of this study was to investigate the effect of WBV on spasticity, balance and gait speed in
children with spastic diplegic CP. 50 children were randomly assigned to experimental (n=25) and
control (n=25) group. Spasticity was measured by MMAS and parent rated VAS; balance was
measured by PBS and PRT and gait speed was measured by 10 MWT. Experimental group received
WBV in addition to conventional physiotherapy while control group received conventional
physiotherapy alone. After 6 weeks of intervention, both groups improved significantly (p<0.05) in
all outcome measures but the improvement in the experimental group was significantly more than
that in the control group (p<0.05). Thus, it can be suggested that WBV is a useful adjunct to
conventional physiotherapy with beneficial effects on both positive and negative symptoms.
Keywords: Whole body vibration (WBV), Cerebral Palsy (CP), Spasticity, Balance, Gait Speed.
INTRODUCTION
Cerebral Palsy (CP) is a disorder of
movement and posture caused by non progressive
damage to the brain before, during, or shortly after
birth (Nadire Berker, Selim Yalcin). The causative
event has to occur in early childhood, usually
defined as less than 2 years of age (Freeman
Miller). CP is the most common chronic disability
of childhood today (Leon Root).
Motor Problems in CP includes (1) Primary
impairments- Muscle tone (spasticity, dystonia),
Balance, Strength, Selectivity, Sensation and (2)
Secondary impairments- Contractures (equinus,
adduction), Deformities (scoliosis)
Spastic CP is the most common type (80%).
50% of children with spastic CP have diplegia (lower
extremities most affected, upper limbs less affected).
Most diplegic children need various treatments to
be able to walk independently. Problems in
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maintaining balance and spasticity interfere with
walking (Nadire Berker, Selim Yalcin).
As the motor system relies heavily on deep
sensory stimulation, recent studies have
investigated the effect of vibration stimuli.
Studies show efficacy of whole body
vibration (WBV) in reducing spasticity, improving
strength, balance, ankle dorsiflexion angle and gait
parameters in post stroke [Noma T et al 2009,
Chan KS et al 2012] and spinal cord injury patients
[Lanitia et al 2009]; improving posture and balance
in patients with Parkinson’s disease [Christian et
al 2006] and multiple sclerosis [Claerbout M et al
2012].
A few studies have shown improvement in
children with CP :
F

Spasticity  (MAS/MMAS and Isokinetic
dynamometer) [Ahlborg L et al 2006, Celletti
C et al 2011]
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F

Strength of muscles  ( hand held
dynamometer) [Shamy El SM 2014]

heightened EMG activity (Bosco et al. 1999,
Delecluse et al. 2003).

F

Motor function  (GMFM and GMFCS)
[Ahlborg L et al 2006, Katusiæ A et al 2011,
Stark C et al 2010, Wren TA et al 2010]

F

Gait parameters (3D gait analysis) [Dickin
DC et al 2013, Lee BK et al 2013]

The effects of sustained vibratory
stimulation on muscle contraction, posture and
kinesthetic perceptions are much more complex
than merely contraction of the muscle being
vibrated.

F

Gait function  (1 minute walk test, 6 minute
walk test and 10 meter walk test) [Ruck J et
al 2010, Ahlborg L et al 2006, Unger M et al
2013]

F

Balance  ( timed up and go test) [Shamy El
SM 2014 , Ahlborg L et al 2006]

OBJECTIVES OF STUDY
The objective of the study was to evaluate
the effectiveness of WBV in spastic diplegic CP
subjects for reducing spasticity, improving balance
and improving gait speed.
METHODOLOGY

F

Posture improve (2D posturography) [Unger
M et al 2013]

Study Design : A pre- test post- test
experimental study design

F

Cross sectional area of calf muscle  (USG)
[Lee BK et al 2013]

Sample Size : 50 children randomly
allocated to 2 Groups.

F

BMD  (Dual X ray absorptiometry) [Wren
TA et al 2010, Stark C et al 2010]

Group A (Experimental group):
Conventional therapy and WBV (n=25)

WBV is the transmission to the human body
of low amplitude low frequency vibration through
feet (standing), the buttocks (sitting), the reclining
body (in contact with the vibrating surface).

Group B (Control group): Conventional
therapy (n=25)

Tonic vibration reflex (TVR) is the
contraction of a muscle subjected to vibration.

F

Children diagnosed as spastic diplegic
cerebral palsy.

The vibrating platform stretches the muscles,
which activate TVR by vibratory activation of
muscle spindles which transmit the signal through
the CNS to the muscles involved (Abercromby et
al. 2007, Burkhardt 2006).

F

Children of either sex in the age group
ranging from 4 to 8 years.

F

Children could understand and follow
instructions given by the therapist.

F

Children could walk independently with
or without orthoses and/or walking aid
for a distance of minimum 20 meters.

30–100 Hz  Activation of receptors (Skin,
tendons, muscle spindles)  Spinal cord
through afferent nerve fibers Activation of
monosynaptic and polysynaptic reflex arcs 
Contraction of muscle.
Subconscious contraction of the muscles
causes many more muscle fibers to contract than
in a conscious, voluntary movement. (Issurin &
Tenenbaum 1999) reflected through the
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Study duration : 6 weeks
INCLUSION CRITERIA

EXCLUSION CRITERIA
F

Children with types of cerebral palsy other
than spastic diplegia i.e. Spastic
quadriplegic, spastic hemiplegic, athetoid,
ataxic cerebral palsy.

F

History of convulsions/epilepsy.
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F

History of fracture in past 6 months and
unhealed/nonunited fracture.

F

Received BOTOX therapy in past 6 months.

F

Undergone any surgical procedure in past 2
years.

MATERIAL
F

WBV platform (frequency 30Hz, amplitude 2
mm)

F

Instrument for measuring functional reach

F

Benches/ stools of different heights

F

Measuring tape

F

Stopwatch (Cellphone application in flight
mode)

PROCEDURE : Informed consent was
obtained from parents of children who fulfilled
inclusion and exclusion criteria and the subjects
were randomly allocated to Group A
(experimental) and Group B (control). Pre-test
measurement of Spasticity was made by Modified
Modified Ashworth Scale (MMAS) for the
quadriceps, gastrocnemius muscles, Balance by
Pediatric Balance Scale (PBS) and Pediatric Reach
Test (PRT), Gait speed by 10 meter walk test
(10MWT) and Visual Analogue Scale (VAS).
Children in Group A received conventional
physiotherapy + WBV and Group B received only
conventional physiotherapy. Therapy was gived
5 days per week for 6 weeks.

tight muscles like gastrocnemius, hamstrings,
adductors for 2 minutes each, walking with/
without walking aid and/or orthoses for 20
meters, Facilitation and strengthening exercises of
trunk and limb muscles like bridging, kneeling,
half kneeling, arm and leg raise in quadripod, step
ups (forward and lateral), sitting on unstable
surface (swiss ball) and reaching, half kneel to
stand, sit to stand. Ten repetitions were performed
for each exercise.
DATA ANALYSIS : Data was analysed
using 2x2 ANOVA with one between factor
(group) with two levels and one within factor
(time) with two levels for VAS, PRT and gait speed.
Between group difference for MMAS and PBS was
done by Mann Whitney U test and within group
difference analysis was done using Wilcoxon
Signed Rank test.
An alpha level of 0.05 of significance was
set for all tests.
Analysis was performed using SPSS package
16 version.
RESULTS :

TECHNIQUE OF APPLICATION OF WBV
Procedure was explained to the parents.
Child was made to sit on the WBV platform with
feet flat on floor and forearm supported on thighs.
WBV was given for 5 minutes. After 1 minute rest,
the child was made to stand on the platform with
hands supported in front for 5 minutes.
Total treatment duration for WBV was10
minutes in each session.

Wilcoxon Signed rank test showed that
the value of Z is -4.146 with p(2-tailed) = 0.000
for experimental group and the value of Z is
-2.828 with p(2-tailed) = 0.005 for the control
group, indicating significant difference within both
groups.

Conventional physiotherapy : Both the
groups received sustained stretching of the

Mann Whitney U test showed that Z
score is -2.862, value of test is 183.5 with
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p<0.004, indicating a significant difference in
change of scores between groups.

Wilcoxon Signed rank test showed that
the value of Z is -4.264 with p(2-tailed) = 0.000
for experimental group and the value of Z is
-3.162 with p(2-tailed) = 0.002 for the control
group, indicating significant difference within
groups.

Wilcoxon Signed rank test showed that the
value of Z is -4.359 with p(2-tailed) = 0.000 for
experimental group and the value of Z is -3.464
with p(2-tailed) = 0.001 for the control group,
indicating significant difference within groups.
Mann Whitney U test showed that Z
score is -2.019, value of test is 225 with p<0.043,
indicating a significant difference in change of
scores between groups

Mann Whitney U test showed that Z
score is -2.631, value of test is 195 with p<0.009,
indicating a significant difference in change of
scores between groups

2X2 ANOVA analysis for VAS reveals
that there was main effect for time as
F(1,48,0.05)= 387.856 and p= 0.000.
There was a significant effect for group
as F(1,48,0.05)= 8.233 and p= 0.006.
There was a significant effect for time x
group as F(1,48,0.05)= 132.065and p= 0.000.
Wilcoxon Signed rank test showed that
the value of Z is -4.359 with p(2-tailed) = 0.000
for experimental group and the value of Z is
-3.317 with p(2-tailed) = 0.001 for the control
group, indicating significant difference within
groups.

Tukey’s HSD analysis revealed that the
experimental group improved to a greater when
compared to the control group from pre test
to post test

Mann Whitney U test showed that Z
score is -2.286, value of test is 212.5 with
p<0.022, indicating a significant difference in
change of scores between groups
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Wilcoxon Signed rank test showed that
the value of Z is -4.394 with p(2-tailed) = 0.000
for experimental group and the value of Z is
-4.405 with p(2-tailed) = 0.000 for the control
group, indicating significant difference within
groups.
Mann Whitney U test showed that Z
score is -3.098, value of test is 156 with p<
0.002, indicating a significant difference in
change of scores between groups

2X2 ANOVA analysis for right side reach
reveals that there was main effect for time as
F(1,48,0.05)= 283.335 and p= 0.000.
There was not a significant effect for
group as F(1,48,0.05)= 0.686 and p= 0.412.
There was a significant effect for time x
group as F(1,48,0.05)= 116.730 and p= 0.000.
Tukey’s HSD analysis revealed that the
experimental group improved to a greater when
compared to the control group from pre test
to post test.

2X2 ANOVA analysis for front reach
reveals that there was main effect for time as
F(1,48,0.05)= 408.768 and p= 0.000.

2X2 ANOVA analysis for left side reach
reveals that there was main effect for time as
F(1,48,0.05)= 264.649 and p= 0.000.

There was a significant effect for group
as F(1,48,0.05)= 4.234 and p= 0.045.

There was not a significant effect for
group as F(1,48,0.05)= 0.891 and p= 0.350.

There was a significant effect for time x
group as F(1,48,0.05)= 229.420 and p= 0.000.

There was a significant effect for time x
group as F(1,48,0.05)= 110.345 and p= 0.000.

Tukey’s HSD analysis revealed that the
experimental group improved to a greater when
compared to the control group from pre test
to post test

Tukey’s HSD analysis revealed that the
experimental group improved to a greater when
compared to the control group from pre test
to post test.

Volume-2

Issue-2

June-December : 2016

[ 28 ]

ISSN : 2350-1235

2X2 ANOVA analysis for front reach
reveals that there was main effect for time as
F(1,48,0.05)= 363.853 and p= 0.000.

2X2 ANOVA analysis for left side reach
reveals that there was main effect for time as
F(1,48,0.05)= 300.0 and p= 0.000.

There was a significant effect for group
as F(1,48,0.05)= 5.618 and p= 0.022.

There was not a significant effect for
group as F(1,48,0.05)= 1.357 and p= 0.252.

There was a significant effect for time x
group as F(1,48,0.05)= 217.118 and p= 0.000.

There was a significant effect for time x
group as F(1,48,0.05)= 115.712 and p= 0.000.

Tukey’s HSD analysis revealed that the
experimental group improved to a greater when
compared to the control group from pre test
to post test.

Tukey’s HSD analysis revealed that the
experimental group improved to a greater when
compared to the control group from pre test
to post test.

2X2 ANOVA analysis for right side reach
reveals that there was main effect for time as
F(1,48,0.05)= 307.857 and p= 0.000.

2X2 ANOVA analysis for Gait Speed
reveals that there was main effect for time as
F(1,48,0.05)= 256.704and p= 0.000.

There was not a significant effect for
group as F(1,48,0.05)= 1.078 and p= 0.304.

There was a significant effect for group
as F(1,48,0.05)= 5.118 and p= 0.028

There was a significant effect for time x
group as F(1,48,0.05)= 113.553and p= 0.000.

There was a significant effect for time x
group as F(1,48,0.05)= 67.211and p= 0.000.

Tukey’s HSD analysis revealed that the
experimental group improved to a greater when
compared to the control group from pre test
to post test

Tukey’s HSD analysis revealed that the
experimental group improved to a greater when
compared to the control group from pre test
to post test
DISCUSSION :
Overall results of the study show that
after 6 weeks of intervention on spastic diplegic
cerebral palsy children, both groups showed
significant improvement in spasticity, balance
and gait speed. Improvement was significantly
more in the experimental group as compared
to control group.
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SPASTICITY :
The reduction in spasticity in the control
group can be attributed to inhibitory pressure
(weight bearing) which dampens muscle tone
during the conventional exercises.
There is positive evidence supporting the
effects of stretching (Bovend’Eerdt TJ et al, 2008)
and weight-bearing exercises for reduction in
spasticity in children with cerebral palsy (Pin et
al, 2007)
The significantly better reduction in
spasticity in the experimental group can be
primarily attributed to the effect of vibration
activating presynaptic Ia inhibition (De Ruiter et
al, 2003) and homosynaptic postactivation
depression (Ross D, 2012).
H and tendon reflexes are inhibited by
vibration while simultaneously eliciting the TVR called vibration paradox. The long-term
persistence of inhibitory influences of the vibration
paradox may be responsible for the overall
spasticity-reducing effects of the WBV (Lanitia et
al, 2009).
The result of the present study is consistent
with that of previous ones. Ahlborg et al (2006)
compared effect of WBV (3 X per week for 8 weeks,
6 minute sessions, 25-40 Hz set by patients’ rate of
perceived exertion as per Borg scale) and resistance
training in adults with cerebral palsy and found a
statistically significant decrease in knee extensor
spasticity in WBV group.
Katusic A et al (2013) conducted a
randomized controlled trial using Modified
Modified Ashworth Scale (MMAS) and gross
motor function as assessed by Gross Motor
Function Measurement (GMFM-88) as outcomes
measures. They concluded that vibration therapy
may decrease spasticity and improve motor
performance in children with CP.
In a study conducted by Noma T et al (2009),
post stroke subjects showed significant and
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potentially durable improvements in MAS score
(p < 0.01), F-wave parameters (p < 0.01) and motorfunction parameters (p < 0.05). They concluded
that the application of vibratory stimuli is an
effective non-pharmacological anti-spastic
treatment that could facilitate stroke rehabilitation.
Chan KS et al (2013) found that a single
session of whole body vibration training can
reduce ankle plantarflexion spasticity [MAS, H
(max)/M (max) ratio and VAS] in chronic stroke
patients, thereby potentially increasing
ambulatory capacity.
Lanitia et al(2009) reported a significant
reduction in quadriceps spasticity after
participation in a WBV intervention that persisted
for at least eight days following 12-week
intervention period in individuals with spastic
hypertonia due to spinal cord injury.
BALANCE :
The prime factor for improvement of
balance in the control group could be an
improved trunk stability and postural control
as a result of increased trunk muscle strength
by conventional exercises (Behm et al 2005,
Erkstrom et al 2007, Veerle et al 2007, Manuel
et al 2009). Balance is correlated to trunk muscle
strength (Granacher et al 2013).
The significantly better improvement in the
experimental group can be attributed to the
strengthening effects (neural adaptation) of WBV
on the postural muscles of trunk and lower limb.
Strength is closely related to function in spastic
cerebral palsy (Damiano DL et al, 2002).
Roelants et al (2006) found significant
increases in Maximal Voluntary Contraction% for
Vastus Lateralis, Vastus Medialis, Rectus Femoris
and Gastrocnemius after WBV training (vertical
type, 35 Hz, 2.5 mm amplitude) in EMG studies.
Following WBV training, significant
improvement in knee extensors and/or
plantarflexors strength as measured by peak
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torque using isokinetic or motor driven
dynamometer has been demonstrated by many
authors (Saggini et al, 2006; Fagnani et al, 2006;
Mahieu, 2006; Rolaents et al, 2004; Verschueren et
al, 2004; Delecluse et al, 2003; Torvinen et al, 2002).
Wilcock IM et al (2009) found that vibration
causes an increase in the g-forces acting on the
muscles, increasing the loading parameters of any
exercise. Increased loading may enhance
neuromuscular potentiation.
Luo J et al (2005) found that vibration
training has beneficial effects in muscle strength
and power enhancement. This would have led
to improvement in balance.
The results of the present study are
consistent with those of previous studies. Katusiæ
A et al (2011) studied the effects of WBV(once a
week during 3 months with a stimuli of 40 Hz for
duration of 20 minutes) in children with cerebral
injury and showed that there was a significant
improvement in motor performance, as was seen
in the facilitation of rotations, better postural trunk
stability and and in greater selectivity of
movements in children who were developing the
classification of spastic cerebral palsy.
Chan KS et al (2012) found that in patients
with chronic stroke, a single session of
whole body vibration could significantly improve
balance as measured by the timed up and go test.
Claerbout M. et al (2012) found that
improvement on the Berg Balance Scale was larger
in vibration training than in control group after 3
weeks in patients with Multiple Sclerosis.
Ebersbach G et al (2008) found equilibrium
and gait improved in patients with Parkinson’s
disease receiving WBV. Quantitative dynamic
posturography only improved in patients with
WBV whereas there was no significant change in
controls.
Kawanabe et al (2007) found significantly
better improvement in body balance in elderly in
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the WBV group who received exercise intervention
concurrently than in the control group who
received exercise intervention only.
Bogaerts et al (2006) found WBV (vertical
type, 3 x weekly session, maximum of 40 minutes/
session, variable 30-40 Hz) may contribute to
improvement in some aspects of postural control
in adults over 60 years of age.
Bautmans et al (2005) examined the effect
of 6 weeks of WBV (vertical type, 3 x per week,
30-50 Hz, 2-5 mm amplitude) in elderly subjects
as compared with sham treatment. Body balance
scores, total Tinetti test scores and timed up-andgo scores were significantly better in the WBV
group.
Shamy El SM (2014) concluded that the
whole-body vibration training may be a useful tool
for improving muscle strength and balance in
children with diplegic cerebral palsy. Experimental
group (n=15) received WBV training (9 mins per
day, 5 days per week). Control group (n=15)
participated in a traditional physical therapy
exercise program for 3 successive months. A
significant improvement when compared with
those in the control group in the knee extensors
peak torque at 60 degrees per second and 90
degrees per second using the Biodex isokinetic
dynamometer and also in overall stability index
using the Biodex balance system after treatment
was found. In the present study, improvement in
balance may be attributed to improvement in
muscle strength as is likely due to similar
treatment parameters (10 mins per day, 5 days per
week for 6 weeks).
GAIT SPEED :
The prime factor for improvement in the
gait speed in the control group could be an
improved trunk stability as a result of increased
trunk muscle strength (Behm et al 2005, Erkstrom
et al 2007, Veerle et al 2007, Manuel et al 2009).
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Strength is closely related to function in
spastic cerebral palsy (Damiano DL et al, 2002).
The significantly greater improvement in gait
speed in experimental group can be attributed
to reduction in the spasticity which would
have allowed for improved rate and range of
lower limb joints during appropriate phases of
gait cycle contributing to increased cadence
and stride length.
While receiving WBV, recruitment of
motor units and frequency of firing of a motor
unit is increased which is obvious from the
heightened EMG activity (Delecluse et al 2003).
Increased motor unit recruitment and firing
would have occurred while attempting voluntary
muscle contraction also, resulting in improved
performance.
Improved muscle strength could be one
of the factors which led to the improvement of
gait speed. Knee extensor strength is modestly
related to walking efficiency and gross motor
ability (Kramer et al, 1994).
Reyes ML et al (2011) provide evidence
that vibration is an effective strategy to improve
muscle strength, and possibly independence in
children with motor disabilities.
Dickin DC et al (2013) found that
following WBV exposure subjects experienced
a significant increase in stride length (P=0.017)
and dynamic ankle range of motion (P=0.042).
Lee BK et al (2013) found that WBV
training resulted in significantly better stride
length (P = 0.001) and cycle time (P = 0.001) in
the experimental group compared with that in
the control group. The ankle angle (P = 0.019)
also showed a remarkable increase in the
experimental group. The thicknesses of the
tibialis anterior (P = 0.001) and soleus (P =
0.001) muscles were significantly higher in the
experimental group than in the control group.
These findings suggest that WBV may improve
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mobility in children with cerebral palsy,
probably through a positive effect on the leg
muscles.
Chan KS et al (2012) found that a single
session of WBV could significantly improve gait
velocity, timed up and go test and 10-meter
walk test in chronic stroke patients with ankle
plantarflexors spasticity.
Ahlborg L et al (2006) suggested that an
8-week intervention of WBV training or
resistance training can increase muscle strength,
without negative effect on spasticity, in adults
with cerebral palsy.
A study conducted by Unger M et al
(2013) revealed that strengthening the trunk
muscles using vibration in children with spastic
type cerebral palsy results in significant increase
in distance walked (p
<
0.001) in 1
Minute walk test, suggesting significant increase
in gait velocity as found in present study.
Wunderer K et al(2008) undertook a
systematic review of the effect of whole body
vibration in common neurological conditions
and concluded that despite being a new
technique, there is early evidence that WBV
applied to neurological populations has positive
effects on mobility and strength.
Dickin DC et al (2013) studied the acute
effects of whole-body vibration on gait parameters
in adults with cerebral palsy and found that
immediately following WBV exposure subjects
experienced a significant increase in walking speed
(P=0.047).
Ruck J et al(2010)found that children with
cerebral palsy who had received vibration
therapy increased the average walking speed
in the 10 m walk test by a median of 0.18 ms
{from a baseline of 0.47 ms}, whereas there
was no change in the control group (P=0.03
for the group difference in walking speed
change).
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Thus, it can be suggested that the reduction
in spasticity, improvement in balance, and possible
increase in muscle strength and power as evident
by previous studies would have led to the
significantly better improvement in gait speed .

Thus, the efficacy, cost effectiveness and easy
applicability seems to make WBV a useful adjunct
to conventional physiotherapy.
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ABSTRACT
Introduction: CP is a collection of motor disorders resulting from damage to the brain that occurs before,
during, or after birth. The damage to the child’s brain affects the motor system, and as a result the child has
poor coordination, poor balance, or abnormal movement patterns—or a combination of these characteristics
and due to lack of co-ordination of muscles of face, head, and neck can result in an significant amount of
drooling. The aim of the study was to study the the effectiveness of vibration Program in reducing drooling
in cerebral palsy children.
Methodology: A Single subject group design ( ABA) of 30 cerebral palsy child was randomly selected
, screened by drooling frequency and severity scale, vibration therapy was given over upper lip, massetor
muscles and anterior diagestic muscles for 2 minutes into 2 repetition . The outcome is measured by
Drooling quotient and VAS which measures drooling episodes.
Results: There is significant difference pre intervention (A1) and intervention (B) with the p value of
0.000 and intervention (B) and post intervention (A2) with p value of 0.000 by using paired t test.
Conclusion: Previous study show that drooling in cp is not due to hyper salivation rather than due to lack
of swallowing which is caused because of both oral-motor as well as oral-sensory dysfunction and Several
studies have shown that oral motor therapy (with and without vibration applied to the throat and neck)
reduces drooling in persons with severe disabilities, including severe cerebral palsy. As the primary cause
of drooling is due to oral-motor problem & subject received vibration therapy which helps to reducing
hyper- tonicity facilitate lip closure & jaw control and from this study it is concluded that vibration has
positive effect alone in reducing drooling.
Key words : cerebral palsy children, drooling control, vibration
INTRODUCTION :
CEREBRAL PALSY is a collection of motor
disorders resulting from damage to the brain that
occurs before, during, or after birth. The damage
to the child’s brain affects the motor system, and
as a result the child has poor coordination, poor
balance, or abnormal movement patterns—or a
combination of these characteristics, Freeman
Millar & Steven J. Bachrach.
It is a common developmental disability first
described by William Little in 1840s and occurrence
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in approximately 2 to 2.5 per one thousand live
birth, in which, lack of coordination of the muscles
in the face, head, and neck can result in a
significant amount of drooling.
Drooling is define as “the unintentional loss
of saliva and other contents from the mouth”
(Blasco and Allaire, 1992) and salivary
incontinence or the involuntary spillage of saliva
over the lower lip.
It is mainly due to neurological disturbance
and less frequently to hyper-salivation. However
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sensory dysfunction may decreases a person’s
ability to recognise drooling and anatomic or
motor dysfunction of swallowing may impede the
ability to manage increased secretion.
Though it remains a stigmatizing problem,
it may contribute to loss of body fluid,
dehydration, facial inflammations and infections.
Children with drooling problems may suffer from
social isolation as the caregiver tends to avoid them
or exclude them from group activities, HK J
Paediatr 1999.
Occasionally drooling is normal in infants
and it will subside by the age of 18
months. However, drooling is common in
populations with cerebral palsy beyond this age
and may even persist to adult life. Drooling occurs
in 10-13% of children with cerebral palsy and has
also been noted in patients with other forms of
neurological damage, HK J Paediatr 1999.
The pathophysiology of drooling in CP is
multifactorial (O’Dwyer and Conlon 1997). A
number of motor factors influence drooling, may
be due to abnormal swallowing (Ekedahl, Mansson,
& Sandberg, 1974; Makhani, 1977; Wilkie, 1967);
abnormal posture of lips, jaws, and tongue (Scherzer
& Tscharnuter, 1982); and/or poor body posture
(Diamant & Kumlien, 1974; Makhani, 1974).
Although these motor difficulties have been shown
to affect oral activities such as chewing, speaking,
and swallowing, few studies have examined the
effects of oral sensory disturbances on oral region
functioning ,Ringel, 1970.
Children who drool may lack the conscious
and voluntary transport of saliva to the back of
the mouth. This first stage of swallowing is
necessary to produce a reflexive swallow (Ekedahl
et aI., 1978). The child may be using the facial
muscles rather than the jaw muscles to bring saliva
to the back of the mouth Tulley, 1956.
Burgmayer and Jung (1983) claimed that in
children with mental retardation or cerebral motor
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handicaps, drooling may in fact be attributed to
sensitivity disorders in the mouth region subjected
to saliva. They also suggested that drooling may
result from an insufficient correlation between the
sensation that arise when the saliva spills & the
swallowing process.
The factors that affect drooling are important
in the determination of treatment methods are
most appropriate. That is, if motor difficulties are
believed to be the primary factors that affect
drooling, an oral motor treatment approach would
be pertinent. On the other hand, oral sensory
dysfunction also relates drooling Burgmayer and
Jung’s 1983, therefore, treatment intervention
would emphasize the remediation or
improvement of oral sensory function. A
combination of both motor and sensory oral
treatment methods may also be possible if drooling
results from a combination of those factors.
Surgical and non- surgical approach are used
in the management of drooling.
The common surgical procedures involved
either the transplantation of the Parotid ducts, the
removal of sub mandibular salivary gland, the
sectioning of the chorda tympani and tympanic
nerves, or a combination of these procedures,
Goode & smith 1970.
Non-surgical
approach
includes
pharmacological therapy, radiotherapy, aids and
appliances, oral motor therapy and behaviour
therapy.
Oral motor therapy facilitates normal oral
motor patterns. It uses different ways that is icing,
brushing, tapping, stroking etc which are intended
to improve jaw stability, mouth closure, increase
tongue mobility, strength and sensory awareness
or decrease hypersensitivity, Sajjan Kumar.
Most of the studies have indicated that oral
motor therapy is effective in drooling control but
no study has been mentioned the effect of vibration
alone on the drooling control.
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Therefore, the purpose of the present study
was to determine the effect of vibration
individually on drooling control in cerebral palsy
children, without oral motor therapy.
METHODOLOGY :
Study design :
A Single subject group design (ABA) design
was used for the purpose of this study.
Subjects :
A total number of 30 cerebral palsy subjects
were randomly selected for the study. Their mean
age was 3.2 years (range from 2-4 years). All the
subjects were recruited from paediatric section,
department
of
occupational
therapy
S.V.N.I.R.T.A.R, Cuttack over a period of 3
months. All subjects were tested routinely during
their initial assessment.
Inclusion Criteria :
•

Children who diagnosed as cerebral palsy &
presence of drooling.

•

Score of drooling > or equal to 3 on drooling
severity and frequency scale.

•

Between 2 to 4 years of age

•

Both sexes.

Exclusion Criteria :
•

Moderate or severe mental retardation.

•

Presence of cleft lip and cleft palate

•

Epilepsy

•

Previous surgical procedure for drooling
control.

•

Use of drugs that interfere with saliva
secretion.

Screening tools- Drooling severity &
frequency scale.
PROCEDURE :
A total of 30 children with cerebral palsy
fulfilling the inclusion criteria will be taken from
SVNIRTAR, Department of Occupational Therapy
for the study. The selection of subjects will be done
by convenient sampling. The patient’s parents will
then be explained the purpose of the study and
will be requested to participate followed by the
obtainment of consent form. Patients screened on
drooling severity & frequency scale is selected for
this study.
Selected patients are conveniently assigned
to the experimental groups.
Baseline phase or A1–The period prior to
treatment.
Treatment phase or B1–The period during
which the patient received the vibration therapy.
No treatment phase or A2- patient would
have the vibration therapy stopped & follow up
phase.
Position of child : Child was seated on a
cerebral palsy chair with cut out lap board to keep
the trunk upright, shoulders and arms forward
rested on the lap board, hips and knees flexed to
90 degrees or little more, ankles in 90 degree and
feet firmly rested on the foot rest.
No attention was given to child’s swallowing
and no comments regarding drooling were
offered.
VIBRATION THERAPY PROTOCOL :
•

Intervention took place 5 days/ week for 4
consecutive weeks. The subject received
treatment for 20 minutes.

•

After each half-hour period whether during
baseline or intervention, at that time the
amount of drooling was measured by VAS
and Drooling Quotient.
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Instrumentation :
Drooling Quotient is direct semi quantitative
observation were used as outcome measure.
Visual Analogue Scale is a questionnaire
based scoring system for severity of drooling was
used as outcome measure.
Volume-2

Issue-2

June-December : 2016

SL.NO

ACTIVITY

APPLICATION TECHNIQE

FREQUENCY

1

Vibrator

Apply over masseter muscles

For 2 min. into 2 times (both side)

2

Vibrator

Apply over anterior digastrics muscles

For 2 min. into 2 times (both side)

3

Vibrator

Apply over the upper lip

For 2 min. into 2 times

RESULTS
The Test parameters were compared before therapy after therapy and after withdrawal of therapy.
Statistical calculations were performed using Statistical Package for Social Sciences, SPSS version 16.0
package. Statistical tests were carried with the level of significance set at p< 0.05.
The data was analysis by compare the frequency of drooling within the group by paired t-test .
The results revels that the p value is 0.00 therefore it can be claimed that the results are significant.
Therefore our null hypothesis can be rejected & experimental hypothesis supported.
The analysis of the data gives the following tables showing the descriptive characteristics and
test results.
TABLE-1 (DESCRIPTIVE CHARACTERISTIC)
SL.NO

BASELINE CHARACTERISTICS

A

B

A

1

No. of subjects

30

30

30

2

Age range

2 to 4

2 to 4

2 to 4

3

Mean age(std dev)

2.78 (.73174)

2.78 (.73174)

2.78 (.73174)

4

Gender M/F

20/10

20/10

20/10

Table – 2 showing results of paired t test of pre intervention (A1) and intervention
Paired Differences
Mean

Std.
Deviation

3.52300E1

7.25121

Std.
Error
Mean
1.32388

95% Confidence
Interval of the
Difference
Lower

Upper

32.52235

37.93765

t

df

Sig.
(2-tailed)

26.611

29

.000

GRAPH 1: Bar graphs
showing mean score comparison
between pre intervention (A1)
and intervention (B)
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TABLE-3: showing results of paired t test of intervention (B) and post intervention (A2)
Paired Differences
Mean

Std.
Deviation

-2.39133E1

6.11971

Std.
Error
Mean
1.11730

95% Confidence
Interval of the
Difference
Lower

Upper

-26.19847

-21.62820

t

df

Sig.
(2-tailed)

-21.403

29

.000

GRAPH-2: Bar graph showing mean scores comparison between intervention (B) and post intervention
(A2)

TABLE-4: showing results of paired t test of (VAS) pre-intervention score and intervention

Paired Differences
Mean

4.63333

Volume-2

Std.
Deviation

.88992

Issue-2

Std.
Error
Mean
.16248

June-December : 2016

95% Confidence
Interval of the
Difference
Lower

Upper

4.30103

4.96563
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t

df

Sig.
(2-tailed)

28.517

29

.000
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GRAPH 3: bar graph showing mean scores comparison between pre intervention and intervention

TABLE-5: showing results of paired t test of (VAS) intervention and post intervention
Paired Differences
Mean

-3.86667

Std.
Deviation

.73030

Std.
Error
Mean
.13333

95% Confidence
Interval of the
Difference
Lower

Upper

-4.13936

-3.59397

t

df

Sig.
(2-tailed)

-29.000

29

.000

GRAPH-4:showing mean scores comparision between intervention and post intervention

Volume-2

Issue-2

June-December : 2016

[ 48 ]

ISSN : 2350-1235

COMPARISON OF MEANS (DQ)

COMPARISON OF MEANS (VAS)
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DISCUSSION :
This study showed that oral motor
stimulation was effective in reducing, but not
eliminating, drooling in children with cerebral
palsy . These results corroborate the findings of
several earlier empirical and anecdotal case reports
that described similar effects of neurodevelopmentally based treatments (McCracken,
1978; Ray et aI., 1983; Samelstad, 1988). The results
of the withdrawal experimental designs suggest
that the oral motor stimulation treatment did not
change neural structures, because change in the
target response varied with the introduction and
removal of treatment. Instead, intervention may
have had only short-term effects by serving as a
cue to swallow or by affording subjects increased
attention under treatment conditions.
Several factors may contribute to drooling,
including poor head and trunk control, disordered
oro-motor control, inadequate swallowing skills
such as inadequate oral suction, infrequent
swallowing, incomplete lip closure and pharyngeal
sensory deficit interfering with swallowing.
The present study designed to examine the
effectiveness of vibration therapy on drooling
control in cerebral palsy children. Previously
vibration therapy was used with the oro-motor
therapy for the person with multiple disability,
developmental delay & cerebral palsy. However
it is uncertain whether vibration alone would have
been as effective as oro- motor therapy because
this vibration was not evaluated alone. So in this
study vibration alone was evaluated.
The statistical analysis of present study state
that drooling was decreases after intervention. As
the primary cause of drooling is due to oral-motor
problem & subject received vibration therapy
which helps to reducing hyper tonicity ( Huss A.J.
1978 ), facilitate lip closure & jaw control
(Lespargot et al 1993 ).
A comparison of the bar graph across all
phases of the study also supports the effects of
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treatment. During the baseline phases, an upward
trend in drooling occurred; during the intervention
phase, a downward trend occurred (although
drooling was not completely eliminated). Residual
drooling may have been related to such oral motor
problems as the tonic bite reflex or jaw and tongue
thrusting, which occurred less frequently after the
onset of treatment although they were present
throughout the study.
The improvement may be due to
improvement of the contraction of the muscle being
vibrated & also normalize hypersensitive skin
interfering with oral-motor activity (Heiniger 1981).
The above statement also supported by the
literature (Senner et al. 2004; Tahmassebi 2003;
Sochaniwskyj et al. 1986 ) which state that that
drooling in cp is not due to hyper salivation rather
than due to lack of swallowing which is caused
because of both oral-motor as well as oral-sensory
dysfunction (Lambrou, Tetreault and Dudley 1988).
Several studies have shown that oral motor
stimulation (with and without vibration applied
to the throat and neck) reduces drooling in persons
with severe disabilities, including severe cerebral
palsy. Drooling has not been eliminated in any
investigation, however, including the present one,
in which it was still observed approximately one
third of the time with the best treatment. Given
that oral motor stimulation is intrusive and
considered by some clients to be aversive
(McCracken, 1978), one would hope that the
outcome would be more positive .
Residual drooling may have been related to
lip retraction, which occurred throughout the
study but was seen less frequently after the onset
of treatment.
The subjects’ parents reported that during
the study, drooling had decreased throughout the
day and that lip closure had improved. They also
reported that their children were much more
willing to drink from a cup. The examiner’s
observations confirmed these reports.
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Hopefully these finding leads to speculation
that vibration therapy in oro-motor problem in
cerebral palsy child as important as oro-motor
therapy for better results.
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CONCLUSION :
It has been found that children with CP
usually has problem in drooling, which affect the
physical appearance as well as excessive fluid loss
from mouth.
The cause of drooling are mostly due to both
oral-motor & oral sensory dysfunction. From the
above study it is concluded that the experimental
hypothesis has been accepted. Therefore it can be
concluded that vibration therapy can decreases the
frequency of drooling in CP children.
LIMITATIONS : Small sample size, Very
short duration of study and Follow up studies to
detect retention of effect was not done.
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Abstract :
The disability due to poor ability to walk in stroke patients is frequently caused by the “foot drop”
symptom that prevents the patient from being able to raise the foot during the swing phase of
walking. It is possible that more benefit could be gained by applying neuromuscular electric
stimulation (NMES) early after stroke. The aim of the study was to examine the effects of functional
electrical stimulation along with the conventional rehabilitation program on gait velocity and
functional ability of stroke patients . Methodology: Experimental pre and post test design. A total 30
subjects with hemiplegia due to stroke were randomly assigned in 2 different groups : Group 1- 15
subjects ( F-7,M-8) - Received electrical stimulation to tibialis anterior and conventional exercises and
Group 2- 15 subjects (F-7,M-8) – Received conventional exercises , 5 sessions per weeks for 6 weeks.
The dependant variables were 10-m walk test and Stroke impact scale-16.
Conclusion :
The functional electrical stimulation along with the conventional exercises has significant effect on gait
velocity and functional ability of stroke patients.
Kewwords :
Functional Electrical Stimulation / Fuction, Storoke, Gait.
INTRODUTION :
The WORLD HEALTH ORGANIZATION
(WHO) defines STROKE as “ the rapid
development of clinical signs and symptoms of
a focal neurological disturbance lasting more
than 24 hours or leading to death with no
apparent cause other than vascular origin”. [1]
Worldwide, 15 million people suffer with
Sroke every year, and Stroke is the second
leading cause of disability after dementia. Indiacentered studies have presented a prevalence
rate of 27–34/100,000 in the 35–44 age group
to 822–1116/100,000 in the 75+ age group. [2–4]
The prevalence of stroke in younger individuals
is higher in India as compared with high-income
nations [5] . The burden of stroke on the quality of
life is much greater in this younger age group of
stroke survivors. [5–7]
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More over stroke drastically affects the
economical productivity for that younger age
group adding further to the overall disease
burden [5] and there fore early rehabilitation to
alleviate disability has a special significance in
developing countries. The disability due to poor
ability to walk in stroke patients is frequently
caused by the “foot drop” symptom that
prevents the patient from being able to raise
the foot during the swing phase of walking. [8]
The foot slaps down on the ground after
heel strike and the toe drags during the swing
phase. In addition to that the patients often
lack push-off power due to weakness in ankle
plantar flexors (like gastronemius muscle), which
not only reduces walking speed but also reduce
ankle dorsiflexion angles during the early
swing phase of gait. It has shown that the

[ 52 ]

ISSN : 2350-1235

ankle plantar flexors are important for knee
flexion velocity during push-off . This leads to
insufficient foot clearance that puts the patient
at risk for stumbling and falling .[9]
Consequently impairment of walking has
been mentioned most frequently (39–90%) as
the most important disabling condition in
community-dwelling stroke survivors, and
improving walking ability has been found to be
the best way to reduce dependency. Almost 30%
of patients who survive stroke are affected by
foot drop, where the ankle dorsiflexors (e.g.,
tibialis anterior muscle)
impaired. [8, 9]

are functionally

Foot drop is caused by a combination of
weak dorsiflexors and increased spasticity and
stiffness of the plantar flexors [ 10] and is strongly
associated with reduced gait speed [11] ,increased
instability, and tendency to trip and fall. Motor
weakness , poor motor control, and spasticity
result in an altered gait pattern, and increased
energy expenditure during walking . [12]
Ineffective ankle dorsiflexion during swing
(drop foot) and failure to achieve heel strike at
initial contact are common problems that disturb
gait pattern after stroke. [13]
Functional electrical stimulation is the
clinical application of electric current to activate
upper motor neurons, in order to generate a
muscle contraction. This contraction is then
incorporated into a functional activity, for
example, walking. The FES is used to correct
drop foot by stimulating the peroneal nerve
during the swing phase of gait cycle. [14] Liberson
et al. (1961) were the first investigators who
reported that some patients with stroke
continued to dorsiflex the foot while walking
after stimulation was stopped . [15] FES refer to
the regular use of electric stimulation to achieve
overall functional improvement for the patient.[16]
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Thompson and Stein (2004) reported that
increased activation of the tibialis anterior muscle
during FES-aided walking increased afferent
inputs to the central nervous system and there
by influenced plasticity in healthy subjects.[17]
It is possible that more benefit could be
gained by applying neuromuscular electric
stimulation (NMES) early after stroke (Chae et
al., 1998).
AIMS AND OBJECTIVES :
To examine the effects of functional
electrical stimulation along with the
conventional rehabilitation program on gait
velocity and functional ability of stroke patients.
METHODOLOGY :
STUDY DESIGN - Experimental pre and
post test design
SAMPLE SIZE – A total 30 subjects were
recruited from the rehabilitation section of the
physiotherapy department of Swami Vivekanand
National Institute of Rehabilitation Training &
Research according to the inclusion and exclusion
criteria.
INCLUSION CRITERIA :– First episode of
unilateral stroke with hemiplegia of at least 3
month duration with stable neurological status,
Age 40 to 70 years, Ability to walk at least 10
meter independently, No medical contraindication
to walking or to electric stimulation, Calf musle
spasticity not higher than grade 3 according to
the Modified Ashworth Scale, Passive ankle
range of motion to neutral , Ability to understand
procedure of test
EXCLUSION CRITERIA:- Medicaly
unstable, Active implants (like pacemaker);
Peripheral neuropathy; Pregnancy, Acute Cancer,
Epilepsy, Injury to deep and superficial peroneal
nerve and sciatic nerve, Severely impaired
cognition and communication, Absent sensationof
lower leg and foot.
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PROCEDURE : 30 patients with mean age

DATA ANALYSIS :

(54 ± 8.85) after fulfilling the inclusion & exclusion

Analysis was performed using SPSS version

criteria and signed the informed consent, were

16.0 .

randomly assigned to any one of the two groups.

The 10 MTR WALK TEST was analysed
using 2 X 2 ANOVA, repeated measures on m/s.
There was one between factor (group) with two
levels (groups : Experimental and control) and one
within factor (time) with two levels (time : pre and
post). All pair wise post –hoc comparisions were
analysed using a 0.05 level of significance.

Group 1- 15 subjects (F-7, M-8, Mean Age –
53 8.6) - Received electrical stimulation to tibialis
anterior for 10 mins and conventional exercises
Group 2- 15 subjects (F-7, M-8, Mean Age –
55 9.2) – Received conventional exercises.
The treatment was given 5 days per week

to provide electrical stimulation through surface

The change in functional abilty for post to
pre for both the groups , between groups was
analysed by Mann-Whitney test by taking the
change in SIS -16. ( post minus pre score)

electrodes over the common peroneal nerve

RESULTS :

for 6 weeks.
The single-channel stimulator was used

(passive electrode)

and the motor point of

tibialis anterior (active electrode) or slightly lateral
to this to elicit dorsiflexion and eversion of the
foot. The stimulation was initiated and
terminated to synchronise with the swing phase
of walking using a foot switch placed under
the heel of the foot on affected lower extremity.
The components of the movement may be
varied by adjusting the electrode position and
stimulation amplitude. The stimulation was
delivered with intensity of 0–80 Ma at a
frequency of 40 Hz to produce desired
movement as close to ‘‘normal” as possible at
the ankle during gait. At beginning of the each
FES treatment session, the intensity of

SUBJECTS INFORMATION :
A total number of 30 subjects with mean age
54 were taken & divided in to two groups with 15
subjects in each group, namely experimental
group (mean age 53) & control group ( mean age
55 ) . 56% of subjects were males and 44% of
subjects were females.
10-M WALK TEST
Graph 1 illustrates that there was
improvement in 0 meter waok from pre to post in
both the experimental (functional electrical
stimulation & conventional treatment ) & control
(conventional treatment ) groups but the
improvement in experimental group was more
as compared to control group

stimulation and the electrode positions were
adjusted for required movement of the foot to
clear the ground in the swing phase more
easily.
The Dependent Variables -10-meter walk test
and Stroke impact scale-16 are standardized
subjective scale, valid and reliable have been used
for measuring change in functional ability in stroke
patients were measured before stating the study
and after completion of the study.
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Graph-1 Changes in 10meter walk test (experimental
group )
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There was a main effect for time F = 52.267,
df = 1, p =0.000. There was a main effect also for
group ,F = 1.688 ,df =1 , p =0.204 .The main effect
also qualified to interaction of time x group : F =
11.920 , df = 1 ,p= 0.002 .

use of functional electrical stimulation . The
change in the score of stroke impact scale -16
for functional ability showed significantly more
change in scores from pre to post in experimental
group than control group.

Tukey’s HSD Post hoc analysis reveals
statistically significant improvement in
experimental and control group however the
improvement is significantly more in experimental
group.

10 METER WALK TEST

STROKE IMPACT SCALE -16
Graph 2 shows the change in stroke impact
scale from pre to post is significantly more in
experimental than control group.

Graph-2 Changes in sis-16 (stroke impact scale )

For the change in functional ability Man
Whitney U test was performed, the test shows
that U value is 28.500 & p value is 0.000 indicating
a significant difference in change of scores between
groups
DISCUSSION :
The overall result of the present study
suggested that the experimental group had a
significant improvement in gait velocity and
functional abilities in comparison to control group.
Both the experimental and control group showed
improvement in 10 meter walk test however
experimental group improved significantly more
than control group at the end of 6 weeks, with the
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In 10 meter walk test , both the groups
improved significantly, however experimental
group improved significantly more than control
group . The mean 10-m gait velocity improved in
6wks by 48.8 % in the experimental group where
as in control group it was improved by 17.85 % .
The experimental group received Functional
electrical stimulation for 10 min per day combined
with conventional exercises , 5 days a week, for 6
weeks, where as control group received only
conventional exercises like sit to stand ,step up,
standing balance & stair climbing over 6 weeks, 5
days in a week.
The reason for improvement in control
group could be due to improvement in strength
and function of certain muscles like tibialis
anterior, rectus femoris, soleus, rectus abdoinis and
erector spinae. It was supported by a study done
by Sandy ross et al, 20007 showed that strength
and function were directly proportional to each
other. The improvement in strength and function
following conventional exercises of the present
study were supported by EMG study done by
Antonio et al, 2013 62 and Cheng et al, 2004. 63 The
improvement in strength and function ultimately
improved the motor performances, balance
control, reduction of spasticity, re education of
movement and self confidence, which in turn
improved the gait pattern of stroke patients. These
findings were in agreement with recent studies
done by Byeong et al, 2014 64 , Bayouk et al, 2006
65
and Straube et al, 2014 66 who documented the
effects of sit to stand, standing balance and steping
up for improvement of walking velocity in people
with stroke. It was also supported by Canning et
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al, 2002 67 who showed that the improvement in
motor performance and balance control could be
due to the increase in peak oxygen consumption
capacity (Vo2 peak) following repeated sit to stand
and step up exercises. The present study was also
supported by Kathryn et al, 2013 68 who evaluated
that prolonged fuctional strength training could
impove the walking function of stroke patients.
The improvement in 10-m gait velocity was
more in the experimental group than the control
group could be due to the additional FES program.
The improvement in experiental group could
be due to the activation of the dorsiflexors and
motor relearning during walking with FES . In this
study, FES was given to the dorsiflexors of foot so
that the paretic muscle can be activated and and
the spastic muscle can be inhibited. This was also
supported by Dorsch et al, 2012 69 , who
determined the strength of the ankle dorsiflexors
has a significant contribution to walking speed in
people who can walk independently after stroke.
Similarly, Chung et al, 2004 70 , examined the
biomechanic Changes in Passive Properties of
Hemiplegic Ankles With Spastic Hypertonia by
moving the ankle joint slowly between dorsi
flexion and plantar flexion extreme positions under
controlled joint torque and position and concluded
that there was significant change in plantar flexor
spasticity and dorsi flexor strength. Similar type
of study was done by Shamay et al, 2013 25 who
examined that the affected ankle dorsiflexion
strength was a crucial component in determining
the gait performance, which was thought to reflect
functional mobility in subjects with spastic
hemiplegia. Also according to Higginsona et al,
2005 24 , dorsi flexors muscle had a good
contributions during mid stance of gait in an
individual with post-stroke hemiparesis.
The postulated mechanism of action for
the effect of functional electrical stimulation in
CNS lesions is through the facilitation of
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neuroplasticity of the CNS by increasing the
afferent input. Pre-existing functional and nonutilized neuronal connections are activated or
their inhibition is suspended. Electrically mediated
repetitive movement facilitates motor relearning
to make use of central neuroplasticity .The regular
use of a stimulator strengthens the activation of
motor cortical areas and their corticospinal
connections, which may explain the improved
walking performance even when the stimulator
is off . It is postulated that electrical contraction of
paretic musculature leads to reciprocal inhibition
of spastic antagonists through the stimulation of
spinal inter neurons. (Granat et al, 1996) 49 ,
(Burridge et al, 2000). 10
The findings of the present study was
supported by Bojataj et al,1995 71 who evaluated
the effect of FES on gait velocity . According to
the study the direct and indirect effect of FES
showed significant improvement in the gait
velocity. The direct effects are functional
movement as a result of muscle contraction
induced by functional electrical stimulation,
corrected synergistic movements, better
coordination of the extremities, better security and
self-confidence of the patient. The indirect effects
are improved sensory feedback information to the
CNS, possible enhancement of CNS plasticity
better and faster motor learning, and high
motivation to participate in the program.
According to Rushton DN et al, 2003 , FES
and voluntary activity at same time promoted
motor learning and showed significant
improvement in gait parameters. Taylor et al, 2013
29
who showed that there was 39% improvement
in walking speed in stroke patients using FES .
Sabut et al, 2010 30 , showed that there was
significant improvement in EMG activity of
Tibialis Anterior muscle, walking speed by 38.7%,
and a reduction in PCI by 34.6% between the
beginning and at end of the trial. Improvements
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were also found in cardio respiratory responses
with reduction in oxygen consumption (24.3%),
carbon dioxide production (19.9%), heart rate
(7.8%) and energy cost (22.5%) while walking with
FES device.
Shiels et al, 2011 37 , performed a mixed
methods service evaluation of a pilot functional
electrical stimulation clinic for the correction of
dropped foot in patients with chronic stroke and
concluded that statistically significant
improvements were demonstrated in gait velocity
and cadence. Yamaguchi et al, 2012 39, had done a
RCT on Immediate effects of functional electrical
stimulation combined with passive locomotionlike movement and concluded that there was
significant improvement on gait velocity and
spasticity in persons with hemiparetic stroke.
Kesar et al,2009 43 showed that there was
significant improvement in gait velocity in stroke
patients using FES and it could be due to greater
swing phase knee flexion, greater ankle
plantarflexion angle at toe-off, and greater forward
propulsion.
Sikdar et al, 2010 51, evaluated the clinical
efficacy of functional electrical stimulation (FES)
therapy of the tibialis anterior (TA) muscle on gait
restoration and enhancing motor recovery with
stroke patients and concluded that the FES group
showed significantly greater improvements
compared to control group in gait parameters (e.g.
cadence, step length), physiological cost index
(PCI), ankle range of motion, spasticity of calf
muscle, Fugl-Meyer scores, and the maximum
value of the root mean square (RMS max)), which
reflects the capacity of the muscle output. These
findings suggested that, the FES therapy combined
with conventional therapy treatment more
effectively improves the walking ability and
enhances the motor recovery when compared with
conventional therapy alone in stroke survivors.
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STROKE IMPACT SCALE-16
In this study , functional ability was
measured by STROKE IMPACT SCALE-16 (SIS16) and it was found that the change in score from
pre to post was significantly more in experimental
group than control group. The experimental group
received Functional electrical stimulation for 10
min per day combined with conventional exercise
program, 5 days a week, for 6 weeks where as the
control group received only the conventional
exercises. Mean changes in experimental and
control group is 42.05 and 15.86 respectively.
SIS-16 consists of functional components
like stay standing without losing your balance,
walk without losing your balance, walk one block,
move from a bed to a chair, climbing stairs, go
shopping, do heavy household chores (e.g.
vacuum, laundry or yard work), and carry heavy
objects (e.g. bag of groceries)
The significant change in score from pre to
post in SIS -16 in experimental group could be due
to improvement in gait velocity by 26.19% .
According to Flansbjer et al ,2005 in subjects with
hemiparesis, the smallest change in gait velocity
that indicated a clinical improvement had been
determined to be 7.9 %. The findings of the present
study was supported by Duncan et al ,2007 50 who
claimed that when gait velocity was used to stratify
subjects in to functional ambulation categories ,it
may be a clinically meaningful outcome measure.
This study showed that increase in gait velocity
result in improvement of function and quality of
life determined by SIS scores.
It was also supported by Hausdorf et al, 2008
who suggested that there was an 18%
improvement in physical functioning and a 25%
improvement in participation in community life
by using FES.
53

Another similar study was done by Laufer
et al, 2009 55 which shows a strong co-relation with
the present study and it concluded that use of FES
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in hemiplegic patients showed significant
improvement in gait velocity and social
reintegration. Shamay et al ,2013 25 showed a
strong co-relation between strength of dorsiflexors
and functional mobility of stroke persons . In the
present study by giving functional electrical
stimulation to the ankle dorsiflexors , there occured
co contraction of the dorsiflexors which ultimately
results in improvement of functional ability in
stroke individuals.

ability. However, the study did not include specific
measures of function and social participation.

It was supported by Eva Rosén et al, 2005
28
, who evaluated that the FES was significantly
correlated with the BDL Balance Scale and the gait
velocity. The results indicated that the use of the
FES could be recommended in subjects with stroke
and balance deficit in order to map out the
dimension of self confidence in balance problems
in daily living activities.

The functional electrical stimulation can be
used in clinical as well as home based setting to
bring about an improvement in gait pattern as well
functional ability and quality of life of stroke
individuals.

The baseline dorsiflexion function was not
determined.
Change in different gait parameters was not
evaluated.
Change in plantar flexor spasticity was not
determined.
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ABSTRACT :
AIM : Oral motor dysfunction is a common issue in children with spastic diplegic CP. Drooling,
difficulties with sucking, chewing & swallowing is some of the problems often seen. In this
study, attempt has been made to develop oro motor technique protocol and to find out the effect
of it on children with CP diplegia having feeding problem.
METHODS : Thirty diplegic CP children from SVNIRTAR aged 2.6-4 yrs having oro motor
dysfunctions were selected for the study. The subjects of experimental group were given oral
motor therapy program for 5 weeks and the subjects in the control group were given conventional
therapy for the same duration. Pre and post data were collected by using Behavioral Pediatric
Feeding Assessment Scale (BPFAS) and taken for statistical analysis.
RESULT & CONCLUSION : The study group were compared by SPSS 16.0 version & the
subject in experimental group showed a statistical significant improvement (p<0.05).It has
been concluded that Oral motor therapy has a beneficial effect on feeding problems in children
with Spastic diplegic CP.
KEYWORDS : Oro-Motor Techniques (OMT), Oro-Motor Dysfunction (OMD), Spastic
diplegic CP, Feeding
INTRODUCTION :
Cerebral Palsy ( CP) is a disorder of
movement and posture that appears during
infancy or early childhood that is under 2 yrs of
age. CP is an “umbrella term used to describe a
group of non-progressive motor impairment
syndromes caused by lesions & anomalies of the
developing brain, arising before, during & after
birth” (Melanie Sara Adams , April 2009).
In developing countries like India, the
incidence of cerebral palsy is given as 2- 2.5/1000
live births. Spastic diplegia is associated with
prematurity & low birth weight. Nearly all preterm
infants with spastic diplegia exhibit cystic
periventricular leukomalacia (PVL) on
neuroimaging (Peter rosenbaum et al 2006).
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Normal eating and drinking process is made
by two reflex :
1) Adaptive reflex -: suck, swallow &
chewing reflexes
2) Protective reflex -: cough, gag reflexes
Normal oral motor behavior begins in
prenatal development at approximately 8th week
of gestational age and after birth at the age of 30th
months, child gets mastered in feeding skill.
Mealtimes may stretch up to 15 times longer
than for other children and even despite this
lengthy eating time, the children often do not
receive adequate nourishment. Other issues
outlined by Reilly et al. (1995) include food refusal,
lack of initiation to take food offered, problems
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with biting and sucking, drooling, food/fluid loss
during feeding, and sequencing and rhythmicity
difficulties.
Oral-motor problems in children are
uncoordinated tongue movement during
lateralization or dysfunctional oral transport of the
food bolus to the back of the mouth to initiate the
swallowing reflex. CP with abnormal muscle tone
and reflexes that compromise feeding, resulting
oral sensorimotor deficits interfere with the oral
processing of food. Alignment of the oral
structures for feeding is related to head and trunk
stability (Bosma, 1972; Robbins, 1992).Oral-motor
therapy facilitates normal oral-motor patterns.
These procedures are applied to provide sensory
input, improve circulation, reducing abnormal oral
reflexes, and preserve or enhance joint flexibility.
Although there is an abundance of literature
on improvement of feeding in cerebral palsy
through various type of treatment protocol, but
sparse literature exists on spastic diplegic CP.
There is theoretical support for the benefit of using
oral-motor therapy protocol for the cerebral palsy
children but there is no significant treatment
protocol developed for the management of overall
feeding problems in Spastic Diplegic CP. Therefore
it is necessary to develop a specific treatment
protocol based on oral motor areas of spastic
diplegic CP children.
So an attempt has been made to find out
effect of oro-motor techniques (OMT) to optimize
feeding in Spastic diplegic CP.
AIM & OBJECTIVE: To find out the effect
of oral motor therapy on Spastic Diplegic CP
patients with feeding problems and to develop a

Study Design : Pre test and post test
experimental group design was used.
Setting : Institutional based rehabilitation
centre -: Both Inpatient and Outpatient
(Dept.
S.V.NIRTAR)

therapy,

Sampling : Convenient sampling
Duration: 5 weeks ( i.e. 15 session)
Inclusion Critreria :
a) Spastic Diplegic Cp.
b) Children with feeding difficulties with
Moderate type feeding problem according to The
MCH-Feeding Scale.
c) Age eligibility: 30 months to 4 years old.
d) Gender eligibility: both boys and girls
Exclusion Criteria :
a) Hearing or visual impairment
b) children with spastic quadriplegic,
hemiplegic, athetoid , ataxic CP
c) Intellectually disabled
d) Sensory issues
SCREENING TOOL
F The MCH-Feeding Scale
F Meal Time Observation Schedule
OUTCOME MEASURE
F Behavioral
Pediatrics
Feeding
Assessment Scale
:-used to detect change of
symptoms in Pre & Post -Test group.
MATERIAL USED
• Medical Gloves
• Small size Spoon

METHODS :

• Honey

PLACE OF THE STUDY: The study was
conducted over a period from April 2014 to Oct.
2014 at S.V.NIRTAR, Cuttack.
Issue-2

occupational

Participants: 30 no. of Cerebral Palsy Spastic
Diplegic patients.

treatment protocol to improve feeding function.
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PROCEDURE :
The study was included total no. of 30
Cerebral Palsy Spastic Diplegic patients from
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inpatient and outpatient coming to the OT
department S.V.NIRTAR. The selection of subjects
was done by convenient sampling (15 in each). The
subjects were selected who met the inclusion
criteria. Patients screening was done by using The
MCH- Feeding scale those having T-score ranges
66-70 interpreted as Moderate feeding difficulties
& then observation will be done by the help of
Meal Time Observation Schedule .Written
informed consent was taken from parents of each
subject before participation. Pre-test baseline data
was recorded by Behavioral Pediatrics Feeding
Assessment–Behavior section scale (BPFAS)
.Subjects in experimental group was received Oral
Motor Therapy (OMT) program along with
established Proper Positioning for total of Five
weeks in the form of 20-30 min therapy session,
Three times weekly in addition to conventional
therapy . Subjects in the control group were
received only conventional therapy. After 5 weeks,
post-test BPFAS data scores were again recorded.

within the groups. Mann Whitney U test was used
to find the difference between the groups.
TABLE -1 :
Demographic Characteristic of Subjects:
SL. Baseline
No. Characteristics
1
2

No. of subjects
Age range(years)

3

Mean age
(±Standard

4

Group A
(Experimental)

Group B
(Control)

15
2.6- 4

15
2.6- 4

3.267 ± 0.477

3.254 ± 0.575

10/5

9/6

Deviation)
Gender M/F

TABLE -2 showing results of Wilcoxon
Signed Rank test for Total frequency score (TFS)
before and after 5 weeks of intervention with in
groups.

PRE TEST – 5 WEEKS INTERVENTION —POST
TEST

Groups

z (2-tailed)

p (2-tailed)

Control

-3.508

.000

Experimental

-3.475

.001

PROTOCOL :
1. Circular massage over the cheeks &
around the lips.

GRAPH 1: Bar graph showing mean score
changes in TFS of both groups.

2. Deep pressure over both sides of the gum.
3. Place finger in the middle of the tongue &
apply rhythmic, down ward pressure towards the
tip of the tongue.
4. Movements of tongue with the help of
spoon and honey.
DATA ANALYSIS & RESULTS :
The test parameters were compared before
and after the intervention. Statistical calculations
were performed with SPSS version 16.0 package.
Statistical tests were carried out with the level of
significance set at á d” 0.05 (p value d” 0.05).
BPFAS scores analyze using non-parametric
Wilcoxan sign Rank test to know the difference
Volume-2
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The graph showing there is improvement
in experimental group and control group.
TABLE -3 showing results of Wilcoxon
Signed Rank test for Total problem score(TPS)
before and after 5 weeks of intervention with in
groups.
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Groups

z (2-tailed)

p (2-tailed)

Control

-3.477

.001

Experimental

-3.438

.001

TABLE -5 showing results of improvement
in TPS through Mann Whitney U test between
groups after 5 week of intervention.

GRAPH -2 : Bar graph showing mean score
changes in TPS of both groups.

Group

Mean
rank

Sum of
ranks

z

p
(1-tailed)

Control

10.10

151.50

-3.461

0.000

Experimental

20.90

313.50

Table – 5 shows that, significantly higher
improvement in feeding function in the
experimental group. (p=0.000).
Graph-4: Showing mean change score of TPS
for both the groups
The graph showing there is improvement
in experimental group and control group.
TABLE-4 showing results of improvement
in TFS through Mann Whitney U test between
groups after 5 week of intervention.
Group

Mean
rank

Sum of
ranks

z

p
(1-tailed)

Control

10.40

156.00

-3.353

0.001

Experimental

20.60

309.00

DISCUSSION :

Table – 4 shows that, significantly higher
improvement in feeding function in the
experimental group. (p=0.001).
Graph-3 : Showing mean change score of
TFS for both the groups

Voluntary oral movements play an
important role in feeding development.OMD
(Oral- motor dysfunction) is one of the most
significant factors amongst them and its
management is also important part of
rehabilitation.
Feeding problems observed in the present
study included sucking and swallowing problems,
inability to self feed, inadequate feeding skills,
regurgitation, coughing and chocking during
feeding, oral motor dysfunction, vomiting, cry
during feeding, drooling, hypertonic tongue &
inadequate tongue lateralization.
Feeding Position: In present study, it was
observed that children were fed in supine position
in mother’s lap which is not following the
recommended head posture for safe swallow (chin
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tuck). Safety and efficiency are enhanced with
upright positioning and the use of a chin-tuck head
posture, which allows food moving from the
mouth through the pharynx into the esophagus
to be directed away from the airway (Fran R, Joyce
FW ,2004).
Feeding time: Studies of children with CP
have identified that the time taken to complete a
meal is frequently much longer than for nondisabled children. In the present study, it was
punctuated by repeated spillage of food, bouts of
cough, choking or regurgitation with mean
duration of feeding session 30 minutes.

The present study designed to examine the
effectiveness of oral-motor therapy on feeding
problem in children with spastic diplegic CP. Oral
motor therapy was used initially for the persons
with developmental delay, preterm infants,
preterm neonates, sensory processing dysfunction,
oral apraxia, with overall diagnosed of CP.
However literature search did not reveal any
study indicating the effectiveness of oral-motor
therapy in optimizing feeding and eating problem
in children with spastic diplegic CP.
The statistical analysis of the present study
indicated that although both the control group and
experimental group in TFS score & TPS score
exhibited improvement in the BPFAS scale on
within group analysis. Yet the BPFAS scale was
shown significant difference between the control
and experimental group in both TFS score
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(p=0.001) & TPS score (p=0.000) in the final
measurement in between the group analysis. So,
results of study also stated that feeding
performance was increased in both experimental
and control group. However improvement was
statistically significant in experimental group than
control group. It may be due to oral-motor therapy
which has been provided to the experimental
group. The improvement may be due to
improvement in the strength and control of oral
musculature as well as the child’s oral orientation
responses (Boiron et al., 2007). As the primary
cause of feeding dysfunction is due to oral-motor

problem & subjects in the group had received oralmotor therapy which helps to reducing hypertonicity, facilitate lip closure & jaw control
(Lespargot et al 1993).
Sandra F., E. Gisel et al. 2011; said that Oral
and Tactile D Kinesthetic interventions accelerated
the transition from introduction of independent
oral feeding and enhanced oral feeding skills.
However the subjects in experimental group
had shown better effect as compare to the control
group because of oral-motor therapy. Hopefully
this will lead to the development of new alternative
therapeutic options for CP patients. As in CP
children feeding & eating problem is mainly due
to oral- motor impairment & secondarily oralsensory problem. So that oral- motor therapy along
with oral- sensory therapy & parental education
with behavioral intervention may give better
results.
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Swallowing Disorders (Dysphagia), 14,24–27.

CONCLUSION :
From the result of the present study suggest
that there was a statistically significant
improvement in feeding function in Spastic
diplegic CP children in experimental group than
control group. It may be due to oral-motor therapy
which has been provided to the experimental
group. The improvement may be due to
improvement in the strength and control of oral
musculature as well as the child’s oral orientation
responses. Hence it is concluded that, experimental
hypothesis has been accepted & null hypothesis
may be rejected.
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Abstract :
The quadratus lumborum muscle is highly active in flexion, extension and lateral bending of the lumbar
spine. It is an ideally situated stabiliser due to its unique bilateral buttressing effect on the spine. Short or
tight muscles due to chronic overuse or injury resulting in an eventual change in the elasticity of the
muscle, reduced flexibility and the development of trigger points. It compromises the stabilising system and
predisposes the lower back. Quadratus lumborum is the most commonly overlooked muscular cause of low
back pain. To find out the effect of ischaemic compression and muscle energy technique to quadratus
lumborum muscle in pain, disability and functional outcome in individual with chronic low back pain was
the aim of the study.
Subjects were selected from the CLBP population and were randomly divided into two groups with 15
subjects in each group, namely Experimental Group (mean age 38.53 ± 8.30 with 7 female and 8 male) and
Control Group (mean age 40.86 ± 8.55 with 8 female and 7 male). To the Experimental Group, ischaemic
compression and muscle energy technique along with disease specific conventional treatment was given
where as to the Control Group B, only disease specific conventional treatment was given. The treatment
was given 5 times a week in a 2 week protocol. VAS readings, ODI score and back performance scale score
measured before starting the intervention and after completion of 2 weeks intervention.
Results & Conclusion : The study demonstrates that Conventional low back pain treatment combined
with ischaemic compression and muscle energy technique is superior to conventional low back pain treatment
alone in improving the pain and function as well as reducing the extent of disability in patients with
chronic low back pain having quadratus lumborum pain syndrome.
Key words :
chronic low back pain, myofascial pain syndrome, quadratus lumborum muscle, muscle energy technique,
ischaemic compression, back performance scale, owstery disability index, visual analogue scale.
INTRODUCTION :
Chronic low back pain is defined as
persistent & disabling low back pain lasting more
than 3 months1. During the course of their lives
70–85% of individuals will experience low back
pain (LBP). However, 5–15% will develop chronic
low back pain.
Low back pain may occur as a result of a
stressed or irritated muscle or ligament, a
Volume-2
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development of muscle strain due to prolonged
poor posture, weakness and wasting of postural
muscles. The recognized risk factors for work
related low back pain are heavy physical work
static and faulty working posture, prolonged
standing and sitting. Some physical demands,
including manual lifting, bending, twisting and
whole body vibration are associated with an
increased likelihood of postural low back pain.
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Paraspinal & other trunk muscle weakness
has been documented in severe, chronic low back
pain10, Persons with CLBP do not demonstrate
more trunk extensor activity during quiet standing
than their non-impaired cohorts.
Quadratus lumborum pain syndrome, one
of the varieties of non specific low back pain is
found to be 36% of all the non specific low back
pain.
According to De Franca et al joint and muscle
dysfunctions occur together and need to be
addressed together. He also stated that a taut and
painful quadratus lumborum as well as articular
dysfunction in the lumbar spine requires
appropriate therapy in order to provide relief and
restore function.
The quadratus lumborum muscle is highly
active in flexion, extension and lateral bending of
the lumbar spine. It is an ideally situated stabiliser
due to its unique bilateral buttressing effect on the
spine.
Some of the most common causes for short
or tight muscles are chronic overuse or injury
resulting in an eventual change in the elasticity of
the muscle, reduced flexibility and the
development of trigger points (Kostopoulos and
Rizopoulos 2001). These factors compromise the
stabilising system which affects proper joint
mechanics and predisposes the muscles of the
lower back as well as adjacent structures to
superimposed injury. This then leads to lower back
pain with; potential macrotrauma, inadequate
postures and sedentary lifestyles, where the
affected muscle is unable to perform normal daily
activities (Janada 1996). Apart from these
quadratus lumborum is the most commonly
overlooked muscular cause of low back pain.
AIM OF THE STUDY
To find out the effect of ischaemic
compression and muscle energy technique to
quadratus lumborum muscle in pain, disability
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and functional outcome in individual with chronic
low back pain.
METHODOLOGY
Chronic Low Back Pain (>12 weeks) Patients
coming to Physiotherapy Department of
SVNIRTAR, Olatpur, Cuttack.
SAMPLE SIZE
30 patients ( 8 female and 7 male in control
group, 7 female and 8 male in experimental group)
amongst the CLBP patients from Physiotherapy
Department of SVNIRTAR, Olatpur, Cuttack.
RESEARCH SETTING
The

study

was

conducted at

the

Physiotherapy Department of SVNIRTAR,
Olatpur, Cuttack.
DESIGN OF THE STUDY
Experimental Design.
SAMPLING METHOD
By random sampling the subjects were
selected from the CLBP population and were
randomly divided into two groups.
SELECTION CRITERIA
Inclusion Criteria: Patients with chronic low
back pain with duration > 12 weeks without
radiation to lower limb, Age 20 – 50 years, Pain on
VAS d” 7, Participants had to have an active trigger
point which is characterized by point tenderness,
refferd pain, taut band and twitch response in the
quadratus lumborum muscle, Willing to
participate in research study, provide informed
consent
Exclusion Criteria : Patients having,
concurrent signs of malaise or fever or involuntary
weight loss; concurrent malignant disease; Current
treatment by a neurologist or under medication,
pathological reflexes, pregnancy at the time of
study; Psychiatric history (past and present),
Recent trauma, Recent surgery.
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PROCEDURE
30 CLBP patients with mean age (39.70 ±
8.36) were recruited from inpatient and outpatient
department of physiotherapy in SVNIRTAR based
on the fulfillment of inclusion & exclusion criteria
through an assessment Performa, informed
consent, and Interrater reliability to confirm trigger
point in quadratus lumborum muscle.They were
given verbal instructions for the study and
informed consent was taken from every subject
before their participation in the study. At 0 week
visual analogue scale reading was done for pain,
ODI score was taken to quantify disability and
back performance scale score was taken to quantify
function.
Two groups were divided with 15 subjects
in each group, namely Experimental Group (mean
age 38.53 ± 8.30 with 7 female and 8 male) and
Control Group (mean age 40.86 ± 8.55 with 8
female and 7 male). To the Experimental Group,
ischaemic compression and muscle energy
technique along with disease specific conventional
treatment was given where as to the Control
Group B, only disease specific conventional
treatment was given. The treatment was given 5
times a week in a 2 week protocol. At the end of
2nd week the VAS readings, ODI score and back
performance scale score measured again.

treatment. The downward pressure was
maintained until the referred pain and local pain
eased (Travell and Simons 2001).
MUSCLE ENERGY TECHNIQUE
QUADRATUS LUMBORUM MUSCLE

v

Place the client in extended side lying
position. Begin by straightening the the top
leg. Bring the knee of the bottom leg upto the
waist level. Pull the subject’s upper arm over
their head. Open the space between the
subject’s rib cage and pelvis.

v

The physiotherapist stands behind the sidelying patient, at waist level.

v

The patient has the uppermost arm extended
over the head to firmly grasp the top end of
the table and, on an inhalation, abducts the
uppermost leg until the practitioner palpates
quadratus activity (elevation of around 30°
usually).

v

The patient holds the leg isometrically in this
manner, allowing gravity to provide
resistance.

v

After the 1 0-second contraction, the patient
allows the leg to fall towards the floor, slightly
behind him over the back of the table.

v

The practitioner straddles this leg (to stabilize
its position) and, cradling the pelvis with both
hands (fingers interlocked over the crest of
the pelvis), leans back to take out all slack of
the soft tissues, including quadratus, easing

ISCHAEMIC
COMPRESSION
TO
QUADRATUS LUMBORUM TRIGGER POINT:
Essentially ischaemic compression involves
applying sustained pressure to the trigger point
with sufficient force and for long enough to slow
down the blood supply and force the tension out
of the muscle. When performing ischaemic
compression a downward pressure was applied
with the thumb over the active trigger point. This
pressure was relative to how much pain the patient
could tolerate, since too much pain tends to cause
tension in the muscle which would negate the
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TO

the pelvis away from the lower ribs, during
an exhalation.

v

This stretch should be held for between 1 0
and 30 seconds.

v

The method will be more successful if the
patient is grasping the top edge of the table,
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DATA COLLECTION
Measurements were taken prior to the
beginning of treatment (0 week) and were repeated
final after the completion of treatment protocol
(2nd week).
DATA ANALYSIS
• The dependent variables ODI and VAS were
analyzed using a 2×2 ANOVA, repeated
measures on second factor. There was one
between factor (group) with two levels (groups:
Experimental and Control) and one within
factor (time) with two levels (time: Pre and
Post). All pair wise post – hoc comparisons were
analyzed using a 0.05 level of significance.
• The variables for back performance scale were
analyzed using Man Whitney U test. P was set
at 0.05 for level of significance.
RESULT
VISUAL ANALOGUE SCALE
Graph-1 illustrates that there was an
improvement in VAS score in both the groups after

Graph-1 - VAS
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2 weeks. But, the extent of improvement in
experimental group was more as compared to
control group.
There was a main effect for time (F = 191.866,
df = 1 p = 0.000). There was a main effect also for
group (F = 0.119, df = 1, p = .733). The main effect
also qualified to interaction of time × group (F =
46.354, df = 1, p = 0.000).
Post Hoc analysis revealed statistically
significant difference and improvement in post
inter-vention ODI scores of both the groups after
2 weeks. However, improvement of experimental
group was significantly more than the control
group.
OSWESTRY DISABILITY INDEX
Graph-2 illustrates that there was an
improvement in total ODI (Oswestry Disability
Index) score in both the groups after 2 weeks. But,
the extent of improvement in control group was
less as compared to experimental group.

Graph-2 - ODI
June-December : 2016
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There was a main effect for time (F = 215.056,
df = 1 p = 0.000). There was a main effect also for
group (F = 4.371, df = 1, p = .046). The main effect
also qualified to interaction of time × group (F =
36.690, df = 1, p = 0.000).
Post Hoc analysis revealed statistically
significant difference and improvement in post
inter-vention ODI scores of both the groups after
2 weeks. However, improvement of experimental
group was significantly more than the control
group.

DISCUSSION :
EFFECT ON VISUAL ANALOGUE SCALE
The VAS was used to quantify pain in CLBP
patients in both the groups and it was found that
there was statistically significant reduction in pain
in both experimental group (i.e. 50 %) as well as
control group (i.e. 19.73 %). However the extent
of pain reduction in experimental group was
significantly more than the control group at the
end of 2 weeks.

BACK PERFORMANCE SCALE

Mobilisations offer pain relief through

Graph-3 illustrates that there was reduction
in back performance score in both the experimental
& control groups after 2 week. But the extent of
reduction in Experimental group is more than the
control group.

hypoalgesia - decreasing the nervous system’s
sensitivity to painful stimuli. There are various
potential mechanisms of this neurophysiological
effect:
• Pain gating

The change in back performance scale scores
Man Whitney U test was performed the test shows
that U value is 38.000 & p value is 0.001 indicating
a significant difference in change of scores between
groups.

•Descending mechanisms and
supraspinal regions
• Adaptation
Mobilisation followed by specific active
exercises, it tends to induce a larger decrease in
pain intensity. Regarding use of Electrotherapy
and Katherine Harman (2009) stated that the use
of Electrophysiological agents in treatment in
CLBP is a primary level of treatment and has an
effect in reducing pain if used as an adjunct to
manual therapy and exercises.
Stretching must be performed in such a way
that it allows elongation of ligamentous structures
and scar tissue without causing micro-traumata.
flexion exercise for flexeion dysfunction and
extension exercise for extension dysfunction is
prescribed as it produces elongation of
ligamentous structure and scar tissue that reduces
the dysfunction which ultimately reduces pain
according to Mckenzie.

Graph-3 - BPS
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Ischemic compression produces its effects
by a combination of the following factors:
Reflex Vasodilation :
By temporarily occluding the trigger point
blend supply and then releasing the digital
pressure from the trigger point causes a reactive
increase in blood supply.(Anderson 1997).
The extra flow of blood through the trigger
point nourishes the muscle, the nerve endings are
desensitized and scar tissue is broken down so that
the muscle fiber can move better. (Travell 1983).
Ischaemic Nerve Block :
The digital pressure applied the the trigger
point causes a temporary ischaemia thus depriving
the area of O2 this causes a reduction in action
potential and blocks noxious sensory afferent
input to the higher levels of the nervous system (
Anderson 1997).
Reduction in VAS through Muscle Energy
Technique in both the Experimental and Control
groups may be attributed to the improvement in
blood circulation in the area of pain and increased
extensibility of soft tissues.
Karel Lewit, discussing MET methods
(Lewit 1999), states that medullary inhibition is not
capable of explaining their effectiveness. He
considers that the predictable results obtained may
relate to the following facts :
– During resistance using minimal force
(isometric contraction) only a few fibers are active,
the others being inhibited.
– During relaxation (in which the shortened
musculature is taken gently to its new limit
without stretching) the stretch reflex is avoided –
a reflex which may be brought about even by
passive and non painful stretch.
EFFECT ON BACK PERFORMANCE SCALE
The BPS was used to quantify function in
CLBP patients in both the groups and it was found
that there was statistically significant improvement
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in function in both experimental group (i.e. 50.95
%) as well as control group (i.e. 16.97%). However
the extent of functional improvement in
experimental group was significantly more than
the control group at the end of 2 weeks.
Mobilizations are often used with the
objective to increase the range of motion of the
joint through stretching of fibrous tissue
(Refshauge et al 2004). In the short term, this
mechanical effect of mobilization enables an
increase in range of motion at the joint by the
mechanism of creep.
Along with mobilization the active mobility,
flexibilty and conditioning exercise given to both
the groups proved to be effective as it improves
function. Hence, this functional restoration has been
shown to directly influence patient’s pain attitudes.
Improvement in function through
ischaemic compression :
According to Travells and Simons low back
pain is frequently caused by TrPs in the quadratus
lumborum muscle. Acute low back pain of
myofascial origin that is uncomplicated by
perpetuating factors responds remarkably well to
myofascial therapy specific to this muscle.
The additional stress imposed by these
factors has converted the acute single-muscle
syndrome into a chronic myofascial pain
syndrome that may include asymmetrical loading
of the muscles and articular dysfunction.
When the standing subject bends forward,
the quadratus lumborum as an extensor of the
lumbar spine serves to check the forward
movement against gravity, which explains why
this movement aggravates TrPs in this muscle and
is limited in chronic myofascial pain syndrome in
quadratus lumborum muscle.
As previously described ischaemic
compression is given with sufficient force and for
a long enough time to inactivate it by causing
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disruption of the abnormally functioning
contractile unit ( Travell and Simons 1983). It
reduces the pain which further leads to decrease
in functional disability.
EFFECT ON QSWESTRY DISABILITY INDEX:
The ODI was used to quantify disability in
CLBP patients in both the groups and it was found
that there was statistically significant improvement
in both experimental group (i.e.39.71%) as well as
control group (i.e. 15.43%). However the extent of
improvement in experimental group was
significantly more than the control group at the
end of 2 weeks.
As previously described studies done by
Olav Frode Aure et al (2003), Pierre Balthazard et
al (2012) and a Cochrane database review where it
was found that manual therapy on CLBP
population has an immediate analgesic effect of
manual therapy for CLBP that further reduces
disability.
EFFECT OF ISCHAEMIC COMPRESSION AND
MUSCLE ENERGY TECHNIQUE ON ODI :
According to Travells and Simons in
myofascial pain syndrome in quadratus
lumborum muscle often patient report a persistent,
deep, aching pain at rest, often severe in any body
position but excruciating in the unsupported
upright position and in sitting or standing that
increases weight bearing or requires stabilization
of the lumbar spine.
Disturbances of motor functions caused by
TrPs include spasm of other muscles, weakness
of the involved muscle function, and loss of
coordination by the involved muscle, and
decreased work tolerance of the involved muscle.
Increased activity further weakening and
deconditioning of the involved muscle.
Delayed relaxation is commonly seen in
muscle-overload work situations. This failure to
relax is a common surface EMG finding during
repetitive exercises of muscles with myofascial TrPs.
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All these factors together leads to decrease
in function like decrease in sitting, standing and
walking tolerance, leads to disturbance in sleep,
increase in pain intensity etc which lead to
disability.
In myofascial trigger points whichever
muscle is tense and tight to an undesirable degree
is released and stretched, so will antagonists regain
tone, and balance be restored. Pain and
sympathetic overactivity be minimised. The stress
burden will be lightened, energy will be saved,
function will improve, joint stress will be reduced,
and exacerbation of patterns of dysfunction will
be modified. Ischaemic compression and muscle
energy technique works on this principle to
deactivate the trigger point.
CONCLUSION :
The study demonstrates that Conventional
low back pain treatment combined with ischaemic
compression and muscle energy technique is
superior to conventional low back pain treatment
alone in improving the pain and function as well
as reducing the extent of disability in patients with
chronic low back pain having quadratus
lumborum pain syndrome.
LIMITATIONS :
Small sample size, No follow up after the
completion of treatment.
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ABSTRACT: Myofascial pain is considered one of the most frequent causes of pain. Simons reviewed
the literature and indicated that in practice of internal medicine about 30% of patients suffer from
myofascial pain.Regardless of the underlying mechanism of trigger point origination, the treatment
of MPS is usually directed to the trigger point in the palpable taut band aiming at reducing its
sensitivity. Iontophoresis is non invasive, economical, less irritable and comfort to the patient than
invasive methods. Many authors stated that Lidocaine Iontophoresis is effective in decreasing
musculoskeletal pain. It is well documented that direct current is also effective in reducing
musculoskeletal pain and MTP, but how for the Lidocaine Iontophoresis is effective with respect to
other treatment modalities on Myofascial trigger point is not known. So this study aimed to know the
relative efficacy of 4% Lidocaine Iontophoretic treatment in patients having myofascial pain syndrome
& To compare it to manual therapy treatment like Muscle energy techniques.30 patients were selected
and divided into two groups (n=15),namely Experiemntal Group( Iontophoresis + MET) & Control
Group (only MET). The 2 × 3 ANOVA revealed that there was a main effect for time and group, also
the main effect qualified to the interaction of time × group Post Hoc analysis revealed that the
Experimental group had a significant improvement in VAS score , PPT and increased Contralateral
side flexion ROM as compared to Control Group. So that it can be concluded that Iontophoresis with
4% Lidocaine to upper trepezius had an added effect in reducing Pain and improving PPT & ROM
of cervical spine in Myofascial Pain syndrome, then when the condition was treated with MET alone.
Key words: Iontophoresis, Muscle Energy Technique, Trepezius , Trigger Point

INTRODUCTION :
Myofascial Pain Syndrome. This term has
acquired both a general and a specific meaning,
which need to be distinguished. 1 The general
meaning includes a regional muscle pain
syndrome of any soft tissue origin that is
associated with muscle tenderness, 2 and it is
commonly used in this sense by dentists.3The other
meaning is specifically a Myofascial Pain
Syndrome (MPS) caused by Trigger points, this is
a focal hyperirritability in muscle that can strongly
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modulate CNS functions and also giving rise to
referred pain. The prevalence of Myofascial Pain
Syndrome (MPS) has been increasing dramatically
in recent years. Myofascial pain is considered one
of the most frequent causes of pain. Simons
reviewed the literature and indicated that in
practice of internal medicine about 30% of patients
suffer from myofascial pain. Alvarez JD, Rockwell
GP, defined as the; Myofacial pain syndrome are
main cause of disability in working age population
and are leading cause of disability in other age
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group.6,7 Myofascial pain syndrome due to MTrps
is very common in general population and its
incidence can be as high as 54% in women and
45% in men, suggestive of its higher prevalence
in female population.(Vazque-delgado E)8

electrotherapeutic31 modality like electrical muscle
stimulation, TENS, LASER, ultrasound has been
proven effective for treating MTP. Iontophoresis
is a very less used treatment method in treatment
of MPS.

Edward s. Rachlin et al, defined its incidence
is higher in women than me10.11 & most common
site for MTP in human body is upper trapezius.12
Among the neck muscles, TrPs were identified in
35% of the right splenius capitis muscles and in
33% of the right upper trapezius muscles. The
insertion of the right upper trapezius to the clavicle
was also tender in 42% of those muscles with TrPs.
Enthesopathy of this muscle was common.13

Iontophoresis is used as a means of
delivering drugs across the skin for the
management of variety of medical conditions,
most often we believe, for localized inflammation
and pain. With this modality, we can administer
medication to target tissues up to a depth of 1 cm
to 3 cm.34 Iontophoresis introduces a topically
applied, physiologically active ion into the
epidermis and mucous membrane of the body
using continuous, low voltage, direct
current.36 Lidocaine is applied iontophoretically
under the anode. Lidocaine produces dilatation of
blood vessels and a rather profound topical
anaesthesia of skin, to depths of several
millimeters. Because of amount of drug
administered in this manner are rather small, the
systemic effects of Lidocaine are not seen. 37
Lidocaine local anesthetic have been used
frequently used during Iontophoresis. These drugs
produces an anesthetic effect by blocking the
transmission of impulses along peripheral nerve
axons. Lidocaine and similar drug binds to sodium
channels in the nerve membrane and prevent
sodium from entering the axon. The affected
portion of the axon is not able to initiate an action
potential , the anesthesia occurs in the tissue
innervated by that neuron because afferent
impulses cannot reach the CNS.38,39

Mechanical neck pain individual has been
found to develop Trigger point (TrPs) frequently
compared to their age matched controls.16,17 Recent
studies have hypothesized that the pathogenesis
results from the overloading and injury of muscle
tissue, leading to involuntary shortening of
localized fiber.17,18 The areas of stressed soft tissue
receive less oxygen, glucose, and nutrient delivery,
and subsequently accumulate high levels of
metabolic waste products. The most credible
etiological explanation of muscle TrPs is the so
called Intergrated hypothesis. The end result of
this cascade of events is the creation of altered
tissue status, pain, and the development of TrPs.19
Ge et al have provided recent evidence of
sympathetic facilitation of mechanical sensitization
and facilitation of the local and refered pain
reactions in muscle TrPs.20
Regardless of the underlying mechanism of
trigger point origination, the treatment of MPS is
usually directed to the trigger point in the palpable
taut band aiming at reducing its sensitivity.
Currently, a large variety of manual interventions
exist for the deactivation of TrPs. Manual
approaches may include muscle energy techniques
(METs), strain–counterstrain (SCS), myofascial
release, and ischemic compression 30 And also
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METHODS:
30 patient from physiotherapy department
of SVNIRTAR, Oltapur, fulfilling the following
inclusion and exclusion criteria with mean age
27.36(S.D -2.69; Ranging from 22-30) were
recruited. Inclusion criteria was given by Simons
et al 1983. A taut palpable band in the affected
muscle, Exquisite focal tenderness to digital
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pressure in the taut band of the muscle, A local
twitch response elicited through snapping

a 0.05 level of significance.

palpation or needling of the tender spot.,
Reproduction of typical referred pain pattern of
TP in response to compression and also Clinical

The 2 × 3 ANOVA revealed that there was a
main effect for time and group, also the main effect
qualified to the interaction of time × group in VAS
{time (F=771.949 , p=0.00), group (612.938 , P=0.00),
time ×group (F=63.975, p=0.00}), PPT {time
(F=261.600, p=0.00), group (22.76, P=0.00), time
×group (F=22.760, p=0.00} & ROM {time (F=14.536,
p=0.00), group (26.236, P=0.00), time ×group
(F=14.536, p=0.00}).

presentation of unilateral upper trapezius
shorteness and the ROM of the side contralateral
to presence of TP should be decreased than
ipsilateral side. Exculsion criteria was any
contraindication to manual therapy, Diagnosis of
fibromyalgia syndrome according to American

RESULTS :

college of Rheumatology, History of any surgery
in cranio-cervical region, History of chronic neck
pain, History of whiplash injury.
The subjects assessed, after fulfilled the
inclusion criteria and exlusion criteria informed
consent taken, and randomly assigned into 2
groups. The entire procedure explained to them.
Identification of the primary trigger point was
done and measurement of baseline(pre
intervention) -PPT , Contralateral cervical side
flexion ROM and pain on VAS were carried out.
Subjects in group A received Iontophoresis and
MET , & subjects in group B received MET (post
isometric relaxation technique) Then immediate
recording of changes in PPT and pain on VAS
measure(post treatment) were taken. Outcome
measures (PPT and Pain on VAS) were taken pre
– post1 ( 5th day) & Post 2 (10 th day). All the
participants received the selected treatment for 5
sessions within period of 1 week. On the 5th day &
10th day final ROM measure again.
DATA ANALYSIS :
The dependent variables were analysed
using a 2 × 3 ANOVA , repeated measures on
second factor. There was on between factor (
Group) with two levels ( Group: Iontophoresis ,
Manual therapy) and on within factor ( Time) with
three levels ( Time: Pre, Post 1, Post 2). All pair
wise Post- Hoc comparisons were analysed using
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The overall results in both Experimental
(Iontophoresis and MET) groups and Control
(MET) group showed the significant differences
from Pre to Post1 measurements in all the
parameters (VAS, PPT& ROM) after one week of
intervention in subjects with myofascial trigger
point in upper trepezius muscle. Even after follow
up period, next one week (at 2nd week) when no
intervention was given both Experimental
(Iontophoresis and MET) and Control (MET)
group were found significantly different from
Post1 to Post2 measurements in VAS and PPT, But
in case of contra-lateral neck side flexion ROM in
both experimental & control group were showed
no significant difference at the end of 2nd week.
However experimental group showed more
significant difference in comparison to control
group in all the parameters
DISCUSSION :
The purpose of this study was to know the
relative efficacy of Iontophoresis in myofascial
trigger point pain and its comparison with the
manual therapy like MET (post isometric
relaxation). Study design was to know the changes
in Visual Analogue Scale (VAS), Pressure Pain
Threshold (PPT), and Contral latreral Neck Side
Flexion ROM as outcome measures. The overall
results of this present study shows that there was
significant reduction in perception of pain in terms
of VAS , increase in pressure pain threshold &
increase in contral lateral neck side flexion ROM
in both the experimental ( Iontophoresis and MET
) group & control ( MET) group in subjects with
myofascial trigger point in upper trepezius muscle.
However Iontophoresis group shows statistically
more significant improvement in all the
parameters with treatment for one week as
compared to control group. After cessation of
treatment the improvement in outcomes continued
in both the groups in next one week with
supervised exercises only. At the end of 2nd week
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the groups were significantly different in Pain,
PPT& contra-lateral cervical side flexion ROM
from Post1 to Post2 measurements. However
Experimental group showed more significant as
compared to control group.
Reduction in VAS through Muscle Energy
Technique in both the Experimental and Control
groups may be attributed to the improvement in
blood circulation in the area of pain and increased
extensibility soft tissues. Travel & Simons (1983),
hypothesized that decreasing trigger point pain
utilizing spray and stretch is due to elongation of
the muscle to its full normal length. Lewit &
Simons (1984), demonstrated that muscle
lengthening utilizing post isometric relaxation
appears to be successful in relieving pain due to
myofascial trigger point without the use of
vapocoolent spray. Their study supports the idea
that muscle lengthening in the processes that
provides pain relief. Karel Lewit, discussing MET
methods (Lewit 1999), states that medullary
inhibition is not capable of explaining their
effectiveness. He considers that the predictable
results obtained may relate to the following facts: ³)
During resistance using minimal force (isometric
contraction) only a few fibers are active , the others
being inhibited. ³³) During relaxation (in which the
shortened musculature is taken gently to its new
limit without stretching) the stretch reflex is avoided
– a reflex which may be brought about even by
passive and non painful stretch. He concludes that
this method demonstrates the close connection
between tension and pain, and between relaxation
and analgesia. ( Kraft GH) 82.
The increase in PPT through MET in both
the Experimental and Control groups may be
explained by the fact that PIR( Post Isometric
Relaxation) lengthens the shortened muscle fibers.
Travell and Simons 101 have shown that whatever
initial treatment is offered to inhibit the
neurological over activity of the trigger point, the
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muscle in which it lies has to be made capable of
reaching its normal resting length following such
treatment or else the trigger point will rapidly
reactivate.(Chaitow). In the MET a physiologically
induced Post isometric relaxation or reciprocal
inhibition response is created.
Travel and simons mistakenly credited
Lewit with developing MET, the technique

channels in nerve membrane and prevents sodium
from entering the axon hence inhibiting intiation
of nociceptive action potential.84 Lidocaine also
producesis dilatation of blood vessels resulting an
increase in local blood flow which helps to decrease
the local ischemia and removal of substances that
sensitize nociceptive which are because of sustain
sacromere contraction.85,86,87

involves taking the muscle to a length just of short
pain, the patient contracting the muscle for 5-10
sec with an inhalation, the therapist preventing

This sustain sarcomere contraction increase
the release of acetylcholiene at motor end plate

the shortening of the muscle followed by the
patients relaxing the muscle with an exhalation.

of nerve terminals as per integrated hypothesis of

Jaeger and reeves

102

quantified the changes in

MTrP sensitivity with a pressure algometere after
passive stretch and spray of the involved muscle.
They found that TrP sensitivity decreased in
response to passive stretch.
Improvement in Neck Side Flexion ROM
through MET in both Experimental and Control
groupos may be attributed to neurophysiological
principle that account for neuromuscular
inhabitaion that occurs during application of these
techniques which states that after a muscle is
contracted , it is automatically relaxed state for a
brief latent period. Improvement in NROM in
stretching group may be attributed to

due to mechanical trauma or chemical stimulation
pathophysiology of myofascial trigger point. So
by removing nouciceptors sensitizing substances
and decreasing local ischemia breaks the sustained
Ach cycle.88,89,90 Another mechanism contributing
to Lidocaine Iontophoresis analgesia may be
contributing to acid / alkaline reaction underneath
the electrodes. The anode produces an acidic
recation, where as cathode produces a strong
alkaline reaction, sodium hydroxide. The anode
anode is sclerotic and tends to produce hardening
of tissue, possibly due to release of oxygen, aidding
vitality of the tissue .Lidocaine iontophoresis
causing blocking of sodium channel resulting
blocking of central perception of nociception,
hardening of skin underneath due to sclerotic

neurophysiological principle that account for
neuromuscular inhabitaion that occurs during
application of these techniques which states that

action of anode and breaking of abnormally
maintained Ach cycle at motor end plate. Effect

after a muscle is contracted , it is automatically

CONCLUSION :

relaxed state for a brief latent period.

105

The reduction in VAS score, improvement
in PPT & Contralateral ROM in iontophoresis

may be maintained for long period.

The study demonstrated that, Iontophoresis
with 4% Lidocaine to upper trepezius had an
added effect in reducing Pain and improving PPT

group may be attributed to the decreases in
sensitivity of myofascial trigger point caused by
Lidocaine Iontophorsis. Mechanism by which

& ROM of cervical spine in Myofascial Pain

Lidocaine Iontophoresis produce the effect of local

the improvement continued whereas treatment
with MET improved was plateau.

anesthesia is by blocking of transmission impulse
s along the axon. Lidocaine binds with sodium
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syndrome, then when the condition was treated
with MET alone. After cessation of Iontophoresis
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temporomandibular disorders. / Am Dent Assoc
120:295-303, 1990.
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ABSTRACT :
AIM: To find out the effect of Proprioceptive neuromuscular facilitation techniques versus
Strengthening exercise programe on hand dextirity in Colles fracture.
METHOD : Total no of 30 patients of Colle’s fracture were taken and divided into two groups with
15 subjects in each group. Selected patients were consecutively assigned to group-1 (Strengthening
exercies) and group-2(Proprioceptive Neuromuscular Facilitation).
RESULT AND CONCLUSION : Overall result of the study shows that there was no significant
difference between the two groups at the end of 4 weeks and there was significant improvement
within the two experimental groups at the end of 4 weeks. From this study it can be concluded that
the interventions – Proprioceptive Neuromuscular Facilitation Techniques and Strengthening Exercise
Program are equally effective to improve hand dexterity in Colle’s fracture patient.
KEYWORDS : Hand dexterity, Colle’s fracture, PNF, Strengthening exercise program.
The author can be contacted as: kiranmeena1132@gmail.com and 8890030101

INTRODUCTION :
Colles (Distal radius ) fracture is one of the
most common fracture in people above 40year of
age, and is particularly common in women because
of postmenopausal osteoporosis It meet often
results from a fall on an outstreched hand.1
Wrist fractures contribute to clinically
important functional decline in older women.2
The majority of distal radial fractures are
treated conservatively (non-operatively). This
usually involves the reduction of the fracture if
displaced, and forearm is immobilised in a plaster
cast or brace for around six weeks.3
The fingers must be mobilised early so as to
reduce stiffness within the metacarpophalengeal
joints and decrease flexor tendon adhesions. 4
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The treatment of distal radius fractures has
changed as a result of the experience gained
through conservative treatments applied over the
last 20 years. Graded strengthening exercises begin
once cast is removed .5
The rehabilitation protocol states that at the
end of the immobilization period, it is necessary
to proceed to active, passive and counter resistance
exercises under the guidance of rehabilitation
therapist.6
Proprioceptive Neuromuscular Facilitation
Techniques :
Proprioceptive neuromuscular facilitation
(PNF) have a positive effect on active and passive
range of motions, a little research has been done
to evaluate theories behind it.7
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This treatment approach was effective for
patients with a wide range of diagnosis,today
Patient with neurologic, traumatic as well as
orthopaedic symptoms are treated with this
concept. 8 The theory of PNF is based on
neurophysiological principals and
is used in
physiotherapy to treat numerous conditions both
neurological (ie.Multiple Sclerosis, cerebral palsy)
and orthopaedic problems. 9 The fracture patient
who just had a cast removed may be helped to
relax the part or to gain range with the hold relax
technique.11

the department of occupational therapy in

The slow reversal, slow reversal hold, hold
relax and contract relax are effective techniques to
improve stiffness in orthopaedic conditions .
Rhythmic stabilisation, slow reversal hold and
repeated contraction are effective techniques of
proprioceptive neuromuscular facilitation for
treatment in orthopaedic conditions where
weakness is present. 12-13-14-15

fractures, Cognitive issues (SMMSE score <19),

Strengthening exercise program :

objects various distances. The MMDT includes

In distal radius fracture conditions once
healing is well established (between 6 to 12 weeks
from the injury or operation), strengthening
exercises can be initiated while active- assisted
mobilisation is continued.16

instructions for 2 testbatteries: 1. Placing Test, 2.

AIM :

SVNIRTAR. Convenient sampling was used with
assigning the patient to alternate groups as they
arrived for treatment at this setup.
SELECTION CRITERIA :
Inclusion Criteria: Post colle’s fracture
stiffness, extra articular fracture with close
reduction, Subacute cases more than 6 weeks,
Above 35yr age, Both gender
Exclusion Criteria : Open reduction cases,
Malunion – nonunion cases, Other associated UE
pain> 5(visual analogue scale) at rest
OUTCOME MEASURE
Minnesota manual dexterity test (MMDT):The Minnesota Manual Dexterity Test (MMDT) is
a frequently administered, standardized test for
the evaluation of a subject’s ability to move small

Turning Test
Patient rated wrist evaluation (PRWE):The Patient-rated Wrist Evaluation (PRWE)
was developed to assess pain in the wrist joint and
functional difficulties in activities of daily living

To find out the effect of Proprioceptive
neuromuscular facilitation techniques versus
Strengthening exercise programe on hand dextirity
in Colles fracture.

resulting from injuries affecting wrist joint area.
The PRWE is a 15 item patient-reported
questionnaire. It has two subscales:
1) Pain subscale - 5 items (responses ranging

METHODOLOGY

from 0 = no pain to 10 = worst ever)

PLACE OF STUDY :
The study was conducted between
SEPTEMBER 2014 and MARCH 2015 at SWAMI
VIVEKANAND NATIONAL INSTITUTE OF
REHABILITATION
TRAINING
AND
RESEARCH, Cuttack Orissa.

2) Function subscale - 10 items, which is
further divided into:
Specific activities - 6 items (responses
ranging from 0 = no difficulty to 10 = unable to
do)

SAMPLING SIZE AND SAMPLING METHOD:

Usual activities - 4 items

The sample taken for study consisted of 30
patients with colle’s fracture who are attending

Range of motion (goniometer)
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PROCEDURE :

•

Reaching the fingerbase with the thumb.

Thirty subjects who fulfilled the inclusion
criteria were selected for the study. The selection
of subjects was done by convenient sampling. The
patient’s parents were explained the purpose of
the study and were requested to participate after
obtaining the consent form. Selected patients were
consecutively assigned to respective groups.

•

Bilateral Paper ripping,

•

Circular dusting,

•

Simple blackboard writing & drawing
tasks, Various pinching & opposing.
Activities are graded according to

resistance, type of motion & grasp resistance.

Group 1 – Strengthening exercise program
Group 2- Proprioceptive neuromuscular

Sessions should be 2times for 10min. In a
day, 5days in a wk, for 4wks.6

Once the subjects were assigned to their
respective groups , a baseline assessment was done
by MMDT, PRWE and ROM to obtain the pre
scores of both the groups.
MMDT - using its two components – placing
and turning,
PRWE – pain and function and
ROM- wrist flexion and extension ROM
a.

The subject of group 1 underwent a
strengthening exercise programme along
with conventional therapy.

b.

The subject of group 2 underwent
proprioceptive

neuromuscular

facititation techniques (hold- relax,
contract- relax, repeated contraction and
slow reversal) along with conventional
therapy.

Group – 1 Strengthening exercise programme :•

Active ROM exercises

•

Turning the back & palm of the hand with
the elbow fixed at the side.

•

Spreading & joining the fingers .

•

Bending the wrist with the hand over the
side of table.

•
Volume-2
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Reaching the fingertip with the thumb

Group-2 Proprioceptive neuromuscular
facilitation techniques:Contract-relax, Hold-relax, slow reversal and
repeated contraction techniques will given for
20min / day , 5 times in a week for 4 wks.
Contract-Relax : The procedure would be to
move the part passively into the agonist pattern
to the point where limitation is felt, and at this
point, the patient is instructed to contract
isotonically in the antagonistic pattern. The
rotation is resisted as strongly as possible and then
instruction is given to the patient to “relax”. It is
necessary to lighten the pressure and to wait for
relaxation to occur. Having felt the patient “let go”,
the part is moved again passively through as much
range as possible, to the point where limitation is
again felt to occur.
Hold-Relax: by performing hold relax to the
antagonist with slowly increasing resistance
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applied to the isometric contraction, relaxation of
the antagonist is achieved with resulting
stimulation of the agonist.
Repeated Contractions : Repeated activity
of the weaker component of the pattern is
emphasized in this until fatigue is evident in the
performance. If the patient cannot move the part
voluntarily, less advanced form of repeated
contraction is used that involves only isotonic
contraction by the use of the stretch reflex as the
patient attempts the movement. Verbal commands
are combined with the stretch. That is as stretch is
given, “Now” is synchronised with the
manoeuvre, and “Pull”, follows immediately for
flexion and “Push”, for extension movement. Once
the patient is able to perform the less advanced
form efficiently, then the more advanced form is
introduced in which both isotonic and isometric
contractions are used. In this, after the patient has
moved initially against resistance, he is instructed
to “Hold”, with an isometric contraction where the
active motion is felt to be lessening in power.
Resistance is maximal but the goal is to encourage
the patient to hold rather than to defeat or break
the hold.
Slow-Reversal: in this process, an isotonic
contraction (against resistance) of the antagonist
is followed by an isotonic contraction (against
resistance) of the agonist.

performed with SPSS version 16.0 package. Statistical
tests were carried with the level of significance set at
p<0.05. Convenient sampling was done. To know
the improvement between groups and within the
groups 2 way ANOVA test was used.
RESULT :
A total no of 30 subjects were taken divided
into two groups with 15 subjects in each group.The
analysis of the data in the tables below are showing
the descriptive characteristics and test result.
TABLE -1 Characteristic of Subjects :
Sl.
No.

Baseline
characteristics
No. of subjects

Group1
(strengthening
exercises)
15

Group2
(PNF
techniques)
15

1
2
3
4

Age range(years)
Mean age
Gender M/F

Above 35 yr
55
7/8

Above 35yr
55
9/6

Graph-1 :

The above graph is showing the
improvement in both group-1 and group-2 and no
significant difference between the groups.
Graph-2 :

Contract relax

DATA ANALYSIS :
The test parameters were compared before
and after the therapy. Statistical calculations were
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The above graph is showing the
improvement in both group-1 and group-2 and no
significant difference between the groups.

Graph-6 :

Graph-3 :

The above graph is showing the
improvement in both group-1 and group-2 and no
significant difference between the groups.
The above graph is showing the
improvement in both group-1 and group-2 and no
significant difference between the groups.
Graph-4 :

DISCUSSION :
Aim of this study was to compare the
effectiveness of these two interventions,
strengthening exercises versus Proprioceptive
Neuromuscular Facilitation techniques on hand
dexterity in Colle’s fracture patients.
This study was done by taking two groups
(group -1 and group -2). The raw score of MMDT,
PRWE, Range of motion of the wrist (flexion &
extension) were analyzed for within and between
the Group 1 and Group 2 by using 2 way ANOVA.

The above graph is showing the
improvement in both group-1 and group-2 and no
significant difference between the groups.
Graph-5 :

The above graph is showing the
improvement in both group-1 and group-2 and no
significant difference between the groups.
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In group -1 strengthening exercises for 20 to
30 minutes along with conventional therapy
showed significant improvement in MMDT in
placing and turning component , PRWE in pain
and function component and ROM in flexion and
extension score in within the group along with
time.
In group-2 Proprioceptive Neuromuscular
Facilitation techniques (hold-relax, contract-relax,
repeated contraction and slow reversal) for 30
minutes along with conventional therapy showed
significant improvement in result in within the
group along with time in MMDT in placing and
turning components PRWE in pain and function
component and ROM in flexion and extension
score.
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The results of the study provides
experimental data addressing the changes that
occurred in hand dexterity in patients with Colle’s
fracture following 4 weeks of strengthening
exercise programme to group-1 and PNF
techniques to group-2. In the present study it was
observed that there was an improvement in hand
dexterity in both the groups scored by MMDT,
PRWE and ROM. There was significant
improvement within the two experimental groups.
Improvement in strengthening group may
be due to the adaptation of muscle to resistance
resulting in an increase in the maximum force
producing capacity of the muscle primarily as a
result of neural adaptation and increase in muscle
fiber size. Improvement in strength leads to
improvement in strength leads to improved hand
function through interaction and performance of
accurate force production task.
Improvement in PNF group may be due to
the holding of the stretch because of which the
stress relaxation occur and there is a decrease in
passive torque and muscle stiffness which is due
to decrease in the force generated by the viscous
material when it resist the elongation stimulus that
stretching causes within the musculotendinous
unit.
Studies support this result for strengthening
exercises:(Sandra Kay, Margaret McMahon and Kathy
Stiller -2008), (Roya Salehoun, Nima Pardisnia, 2007), (Stephen Balsky, Richard J Goldford-2000),
(Yalcin Ekren 2013) Above result is
supported by these studies indicating that
Strengthening Exercise program showed
improvement and additional benefit over no
intervention when given as rehabilitation protocol
in orthopaedic conditions.
Studies support this result for PNF techniques :(Jung-Ho Lee, Soo - Jin Park and Sang-Su
Na, 2013), (Kayla B. Hindle, Wyatt O. Briggs, 2012),
Volume-2
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(Ali Jalaluand, Mehrdad Anbarian, 2012),(Vijay
batra, Meenakshi batra 2010) (Joseph J. Godges,
Melodie Mattson-Bell, Drashti Shah, 2003),(Funk
et al., 2003, Wallin et al. , 1985). Result of these
studies are similar to the present study indicating
that Proprioceptive Neuromuscular Facilitation
techniques have improvement and additional
benefit over no intervention when given as
rehabilitation protocol in orthopaedic conditions.
But when analyse the difference between
both the experimental groups, group-1 of
strengthening exercise and group-2 of PNF
techniques through 2 way ANOVA test , there
was no significant difference in between the groups
in score of MMDT placing and turning component,
PRWE pain and function component, ROM flexion
and extension component. This result may be due
to equal effectiveness of both the intervention
programs to improve hand dexterity.
Studies support the result are :(O.M. Christense et al.- 2000), (A.E.
Wakefield, M. M. McQueen -2000), (Sandra Kay,
Naomi Haensel and Kathy Stiller -2000) (Sandra
Kay, Margaret McMahon and Kathy Stiller 2008),
(Rupali Sen, Jeetendra Mohpatra 2014). These
studies were done on many orthopaedic
conditions showed the similar result to this study
when Proprioceptive Neuromuscular Facilitation
techniques/ Strengthening exercise program were
compared with other interventions indicating no
statistically significant differences between the
intervention.
Overall result of the study shows that there
was no significant difference between the two
groups at the end of 4 weeks and there was
significant improvement within the two
experimental groups at the end of 4 weeks.
By the help of this study we infer that both
strengthening exercises and PNF techniques are
equally efficacious methods of improving hand
dexterity.

[ 91 ]

ISSN : 2350-1235

Fragility Fractures. Physical Therapy Perspectives
in the 21st Century. 2012; 233-249.

Hence the Experimental hypothesis is
rejected and Null hypothesis is proved.
7.

Kayla B. Hindle, Tyler J. Whitcomb, Wyatt O.
Briggs, Junggi Hong. Proprioceptive
Neuromuscular Facilitation (PNF): Its
Mechanisms and Effects on Range of Motion and
Muscular Function. Journal of Human Kinetics
volume 31/2012; 105-113.

8.

Susan S. Adler, Dominiek Beckers, Math Buck.
PNF in practice- an illustrated guide. 3rd edition.
2008.

9.

However the sample size is very small, hence
the results cannot be generalized.

Susan Reive. Kilborn
kilbornphysiotherapy.ca

10.

Physio for care-Proprioceptive Neuromuscular
Facilitation.

LIMITATION :

11.

Margaret knott& Drothy E. Voss. Proprioceptive
neuromuscular facilitation: patterns & techniques.
2nd edition.

12.

Sylvia A. Davila, Karen Johnston-Jones. Managing
the stiff elbow: Operative, Nonoperative,&
Postoperative techniques. Journal of hand therapy
2006;19:268–81.

13.

Hand Rehabilitation section-II

14.

Lorraine Williams Pedretti , Mary Beth Early.
Occupational therapy practice skills for physical
dysfunction. 6th edition ; 819.

15.

Margaret knott& Drothy E. Voss. Proprioceptive
neuromuscular facilitation: patterns & techniques.
3rd edition.

16.

S.Brotzman, Kevin E. Wilk. Clinical orthopaedic
rehabilitation. 2nd edition, 2003; 603-611.

17.

Adam Fonseca. Livestrong foundation, aug
11,2010.

18.

Halla B. Olafsdottir, Vladimir M. Zatsiorsky, and
Mark L. Latash. The effects of strength training
on finger strength and hand dexterity in healthy
elderly individuals. Journal of Applied
Physiology 2008; 105(4): 1166–1178.

19.

Cheryl D. Metcalf, Thomas A. Irvine, Jennifer L.
Sims, Yu L. Wang, Alvin W. Y.
Su, and David
O. Norris. Complex hand dexterity: a review of
biomechanical methods for measuring musical
performance Frontiers in psychology 2014; 5: 414.

20.

Louis Solomon, David Warwick, Selvadurai
Nayagam. Apley’s System of Orthopaedic and
Fractures. 9th edition, 2010; 722.

CONCLUSION :
From this study it can be concluded that the
interventions – Proprioceptive Neuromuscular
Facilitation Techniques and Strengthening
Exercise Program are equally effective to improve
hand dexterity in Colle’s fracture patient.
Hence Experimental Hypothesis is rejected
&Null Hypothesis is Proved.

1. Sample size was small.
2. There was no control over the extraneous
factors such as natural recovery and
conventional therapy.
3. Follow-up could not be done on the subjects
in both the groups.
4. The study duration was also short.
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Effect of Vestibular Stimulation and Oral Motor Therapy
on Speech in Autistic Children : A Comparative Study
Abhipsa Parida 1 , Mrs. Anurupa Senapati 2
(1- MOT, 2- Assistant Professor and HOD, Occupational Theraphy)

ABSTRACT :
Autism is one of a group of neurodevelopmental disorders known as pervasive developmental disorders
(PDD). ( Austin Mulloy et al. 2009). Deficit in communication have long been recognize as an
essential characteristic of autism, earning a place in the triad of diagnostic signs. Communication is
the transmission and reception of information. The impairment of communication in autism are
better described as qualitatively different ways to interact, communicate and process information.(2)
Communication is the foundation for the social and emotional connection among people. (Gerber
2003). The ability to communicate is complex, it involves the development of understanding and use
of language and non-language behavior. (Autism A comprehensive occupational therapy approach).
The cause of autism muteness may be different for each person and often multifaceted. Two possible
causes area.

They can understand speech but can’t talk(motor problem, anxiety)

b. They do not understand speech (sensory processing problem). (Olga Bogdashina,
Communication Issues in Autism & Asperger Syndrome)
Stimulating the vestibular system can be a good strategy when wanting to promote sound production
in a child. (Ayres 1979; Yack et al. 2002). During typical development oral motor skills are strongly
associated with speech fluency.(Alcock 2006).
Thus, it’s seen that both vestibular stimulation and oral motor therapy both contribute to speech in
autism. But there has been very little research on which one is more effective for speech. Therefore, in
this study attempt has been made to compare the effect of vestibular stimulation and oral motor
therapy on speech development in autistic children.
Total thirty children were selected for the study. The selected children were allotted into two groups
15 in each group conveniently. All the children were assess by using Com DEALL developmental
checklist to establish the baseline data as pre-score data. Children in one group were given vestibular
stimulation for 5days a week for 6 weeks. Children in other group were given oral motor therapy 5
days a week for 6 weeks. At the end of 6 weeks, Com DEALL was administered again and post-score
data were collected. Pre and post score of Com DEALL in all the subjects were taken for statistical
analysis.
From the data analysis and result of the present study it has been found that that vestibular stimulation
is more effective in improving speech production in autistic children, which suggested that the
experimental hypothesis has been accepted and null hypothesis has been rejected. Hence it can be
concluded that vestibular stimulation can be in corporate to improved speech in autistic children.
Key words : Speech dysfunction, Vestibular stimulation, Autism
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INTRODUCTION :
The term autism spectrum disorder (ASD)
refers to a range of neuro developmental disorders
that include the more specific diagnoses of autism,
Asperger syndrome, and pervasive developmental
disorder not otherwise specified (Sturmey&Fitzer,
2007). The defining features of autism include
impairments in social interaction, communication,
imagination, restricted interests, and stereotypic
behaviors. It was not until 1943 that Leo Kanner
identified the symptoms that characterized autism.
Kanner described 11 children with an “inability to
relate themselves in the ordinary way to people &
situations”. Kanner used the term “autistic” which
means “to escape from reality” to described this
condition. Autism is one of a group of
neurodevelopmental disorders known as
pervasive developmental disorders (PDD). (Austin
Mulloy et al. 2009). Deficit in communication have
long been recognize as an essential characteristic
of autism, earning a place in the triad of diagnostic
signs. Communication is the transmission and
reception of information. The impairment of
communication in autism are better described as
qualitatively different ways to interact,
communicate and process information. (2)
Communication is the foundation for the social
and emotional connection among people. (Gerber
2003). The ability to communicate is complex, it
involves the development of understanding and
use of language and non-language behavior.
(Autism A comprehensive occupational therapy
approach). People with autism manifest problems
both in verbal and nonverbal communication. It
is estimated that about 1/3rd (Bryson 1996) to one
half (Lord and Paul 1997) of people with autism
never develop any functional speech. They are
functionally mute. The cause of autism muteness
may be different for each person and often
multifaceted. Two possible causes arec. They can understand speech but can’t
talk(motor problem, anxiety)
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d. They do not understand speech (sensory
processing problem). (Olga Bogdashina,
Communication Issues in Autism & Asperger
Syndrome)
Vestibular processing disorder is commonly
found in autistic children. (Janet K et al. 2007).
Deficits in communication relates to the vestibular
processing disorders. (Valerie Dejean, Vestibular
Re integration of the Autistic child.) Studies have
shown that vestibular stimulation may be an
effective stimulation for facilitating spontaneous
verbal response. (Magrun WM et al. 1981). Speech
skills depend on smoothly functioning muscle in
the throat, tongue, lips and jaw. The vestibular
system influences motor control and motor
planning that are necessary to use those fine
muscles to produce intelligible speech. (Carol
Stock, The Out of Sync Child; Understanding &
coping with Sensory Integrative Dysfunction)
Many therapists have observed increased speech
production following vestibular stimulation
because of the close relationship between the
auditory and vestibular systems. For this reason,
stimulating the vestibular system can be a good
strategy when wanting to promote sound
production in a child. (Ayres 1979; Yack et al. 2002)
The prominent associations among early oral
and manual motor skills and later speech fluency
bear
implications
for
understanding
communication in autism. (Morton Ann
Gernsbacher, Eve A.Sauer & H.Hill Goldsmith,
2008) Recent research documenting the association
between early oral motor skills and later speech
fluency. Amato and Slavin noted the link between
oral motor movements involving the tongue and
lips and speech fluency in children with autism.
The articulation of language and speaking fluently
requires an intricate orchestration of oral motor
mechanism. (Gracco 1994) .During typical
development oral motor skills are strongly
associated with speech fluency.(Alcock 2006).
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Thus, it’s seen that both vestibular
stimulation and oral motor therapy both contribute
to speech in autism. But there has been very little
research on which one is more effective for speech.
Therefore, in this study attempt has been made to
compare the effect of vestibular stimulation and
oral motor therapy on speech development in
autistic children.

· Significant hearing and visual impairment
Unstable medical condition e.g.- seizure

AIM OF THE STUDY :

PROCEDURE :

To compare the effect of vestibular
stimulation and oral motor therapy on speech in
autistic children.

All the subjects were screened by using
CARS. The subjects those fulfilling the inclusion
criteria were selected for the study. The parents of
the selected children were explained about the
study, about the benefits of implementing both
vestibular stimulation and oral motor therapy and
consent was taken from them to use the children
in the study. Formal consent was taken from the
parents of the children of both the groups to start
the study. The selected children were allotted into
two groups 15 in each group conveniently. All the
children were assess by using Com DEALL
developmental checklist to establish the baseline
data as pre-score data. Children in one group were
given vestibular stimulation for 5days a week for
6 weeks. Children in other group were given oral
motor therapy 5 days a week for 6 weeks. At the
end of 6 weeks, Com DEALL was administered
again and post-score data were collected. Pre and
post score of Com DEALL in all the subjects were
taken for statistical analysis.

METHODOLOGY
STUDY DESIGN:A Pretest- posttest experimental group
design was used. The study was conducted,
between July 2014 to May 2015 in DEPARTMENT
OF OCCUPATIONAL THERAPY, SVNIRTAR,
Cuttack, Occupational therapy clinics, special
schools in Cuttack and Bhubaneswar.
SAMPLING SIZE AND SAMPLING
METHOD:
The sample taken for study consisted of 30
children with autism who are attending the
department of occupational therapy in
SVNIRTAR, from, Occupational therapy clinics,
special schools in Cuttack and Bhubaneswar.
Convenient sampling was used with assigning the
child to alternate groups as they arrived for
treatment at this set-up.

SCREENING TOOL :
Childhood Autism Rating Scale (CARS)
OUTCOME MEASURE:
The Com DEALL developmental checklist
(CDDC)

TREATMENT PROTOCOL
Vestibular stimulation- It was given by-

INCLUSION CRITERIA :
· Children with autism who were diagnosed
using Childhood Autism Rating Scale

a)

accelerating down a ramp on a scooter (prone
position),

· Children with autism of both sexes.

b)

spinning in a net hammock (prone position),

· Children with autism of age group between 3
to 6 year.

c)

spinning in a net hammock (sitting position)
and

EXCLUSION CRITERIA :

d)

· Children with autism with associated problems
like severe or profound mental retardation,
physical disabilities etc.

Swinging on a platform board (sitting
position).

All of the stimulation was non-contingent
that is, not paired with any specific or functional
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play activity. Treatment was administered for 10
min. per day for 5 days a week.

During oral motor therapy

Oral motor therapy- The comprehensive
oral motor intervention program included:
1) Oral massage (Bahr, 2001)
2) Beckman Facilitation techniques
(Beckman, 1997)
Beckman Facilitation techniques (Beckman,
1997) can be used in conjunction with oral
massage. Given once daily. Techniques are:

DATA ANALYSIS

1-upper lip stretch

Data regarding features of expressive

2-side to side upper lip stretch

language are collected and scored by using Com

3-lower lip stretch

DEALL developmental checklist prior to

4-side to side lower lip stretch

implementation of experiment in both the

5-pressure to the inner upper gum
6-pressure to inner lower gum
7-upper cheek stretch

experimental groups. After the completion of post
treatment assessments, results were collected and
data was analyzed. Statistical calculations were
performed with statistical package for social

8-lower cheek stretch

science (SPSS) version 16.0 package. Statistical tests

9-posterior cheek stretch

were carried with the level of significance set at

10-lateral pressure to the tongue

pd”0.05.
The raw score of pre intervention and post

During vestibular stimulation

intervention of outcome measures were added and
summed up into final scores. As this was 2-tailed,
non-parametric study, the changes in outcome
measures within vestibular stimulation and oral
motor therapy groups were analyzed using
Wilcoxon Sign Rank Test. Mann- Whitney U Test
was performed for the knowing the significance
between the groups.
RESULT
The analysis of data gives the following
tables showing the demographic characteristics
and test results. The individual characteristics of
vestibular stimulation and oral motor therapy are
given in table
1.
TABLE-1:
DEMOGRAPHIC
CHARACTERISTICS OF SUBJECTS :
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SL.No.
1.

Baselines Characteristics
No. of subject

Group 1

Group 2

(Vestibular stimulation)

(Oral motor therapy)

15

15

(male/female)
2.

Age range (years)

3-6

3-6

3.

Mean age (Std. Dev.)

4.03 (±1.01)

3.94 (±0.66)

Table -2 : Descriptive statistic of outcome measure:-

Table 2 showing mean value of pretest and post test score and standard deviation of expressive
language in Com DEALL for both the groups.
Table – 3 : showing the results of Wilcoxon Sign Rank Test for Com DEALL (expressive
language) within the groups.

The table 3 showing significant
improvement in the result of
Wilcoxon Sign Rank test for Com
DEALL (expressive language), there
is significant improvement in both the
groups with p value 0.001. It means
that both treatment modalities i.e.
both vestibular stimulation and oral
motor therapy are effective in
showing improvements in expressive
language in Com DEALL.
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Graph 1: showing mean scores of pre & post changes in
the Com DEALL (expressive language) of group-1.
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Graph 2: showing mean scores of pre & post changes in the Com DEALL (expressive language)
of group-2.

Table 4: Mann-Whitney U tests results between the groups showing mean and sum of rank:

Graph 3: Showing mean rank of Com DEALL (expressive language) of both the groups.
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Above result reveals that there is significant
difference in improvement in both the groups,
however the mean difference of group 1 (vestibular
stimulation) is more than of group 2 (oral motor
therapy) which suggest that vestibular stimulation
is a more effective treatment modality.
DISCUSSION :
Communication deficits are one of the core
symptoms of ASD. In ASD, there can be a
variability in speech production from functionally
nonverbal to echolalia speech to nearly typical
speech. Use of language in social situation is more
challenging than producing language forms (e.g.
articulating speech sound, using sentence
structure).
They have a tendency to use verbal scripts;
difficulty setting the right words to represent
intended meaning, often mechanical voice quality.
(Lord C.Enhancing, 1988)
The present study was designed to compare
the effect of vestibular stimulation and oral motor
stimulation on speech in autistic children.
The results showed that there was overall
improvement in speech in both the groups after 6
weeks of intervention as shown by the mean rank
scores in the expressive language subdomain of
Communication DEALL Developmental
Checklist. However, the group which received
vestibular stimulation had shown better
improvement than oral stimulation in speech
development in autistic children.
When vestibular stimulation is given, the
receptors of semicircular canals are stimulated by
rotational movement and the receptors of otolith
organ is stimulated by linear movement. Then, the
information is sent to the vestibular, cerebellar and
reticular centres. If any auditory stimulus is given,
the reticular centre sends information to the cortex
to give attention to the stimulus. The perception
of this stimulus occurs by virtue of its sense
qualities. The neural code/neural representation
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of a stimulus must be decoded or transformed
from 1 code to another, or into a language which
the recipient must understand, in order to become
an object of attention. (13) Thus, if the reticular
activating system is not setting the neuronal
patterns in an organized and selective manner, it
causes distortion of attention to language. So,
verbal language perception and expression is
distorted. (Robert M.Kantner et al. 1982)
The relationship between language
development and sensory integration was
explored through single case experimental studies
of one female and three male aphasic children
ranging in age from 4 years, 0 months to 5 years, 3
months .Inspection of rate of language growth
before and after starting occupational therapy
showed a consistent increase in rate of growth in
language comprehensive concomitant with
occupational therapy compared to previous
growth rate. (A.Jean Ayres & Zoe Mallioux, 1981)
The auditory and vestibular systems lie
closely together throughout the nervous system.
This allows for much opportunity for sensory
integration between the vestibular and auditory
systems. Sensory integration disorders that
involve vestibular processing can impact the area
of speech and language development. Ayres in her
research found that, therapy aimed to improve the
function of vestibular system could also result in
improved language. (Valerie Dejean, Vestibular Re
integration of the Autistic child)
The common aim of oral motor therapy for
children (Beckman,1988; Bahr,2001; Rosenfield
Johnson,1999) is to facilitate or improve speech by:-
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- Increasing the range, accuracy, power & rate
of articulator movements,
- Heightening awareness of oral structures,
- Warming up the speech musculature
- Disguising therapy as play and making it
fun. (Elsie Baker, 2005).
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Thus, the vestibular stimulation influences
the CNS whereas oral motor stimulation influences
the peripheral parts, which might be the reason
for better improvement of speech in vestibular
stimulation.
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CONCLUSION :
From the data analysis and result of the
present study it has been found that that vestibular
stimulation is more effective in improving speech
production in autistic children, which suggested
that the experimental hypothesis has been
accepted and null hypothesis has been rejected.
Hence it can be concluded that vestibular
stimulation can be in corporate to improved speech
in autistic children.
LIMITATION :
1.

2.
3.

Vestibular stimulation was not given to the
children with gravitational insecurity in this
study.
Oral stimulation was not given to children
with oral hypersensitivity in this study.
Small sample size.

REFERENCES :
1.

Austin Mulloy, Russell Lang, Mark O’Reilly, Jeff
Sigafoos, Giulio Lancioni, Mandy Rispoli : Glutenfree & Casein free diets in the treatment of Autism
Spectrum Disorders: A Systematic review.
Research in Autism Spectrum Disorders. 2009

2.

Olga Bogdashina, Communication Issues in
Autism & Asperger Syndrome, first edition 2005

3.

Heather Miller Kuhaneck,
Autism- A
Comprehensive Occupational Therapy Approach,
second edition 2004

4.

Janet K., Kern Carolyn R., A.Mehta : Response to
Vestibular Sensory Events in Autism. Research in
Autism Spectrum Disorders. 2007;1(1):67-74).

5.

Valerie Dejean, Vestibular Re integration of the
Autistic child, 2008

6.

Magrun WM, Ottenbacher K, McCue Keefe R :
Effects of Vestibular Stimulation on the

Volume-2

Issue-2

June-December : 2016

[ 100 ]

ISSN : 2350-1235

18.

Maureen Maney Boner, Barry Gordon :
Spontaneous Vocalizations in Two Nonverbal
children with autism.

19.

Cynthia A. Molloy, Kim N. Dietrich and Amit
Bhattacharya :Postural Stability in Children with
Autism Spectrum Disorder. Journal of Autism and
Developmental Disorders. 2003;33(6):643-652

23.

Tew & Lisa : Effect of language Therapy and
Sensory Integration Therapy in Maximizing
Language Gains in Developmentally Delayed
Preschool Children. AJOT. 1983

24.

A.Jean Ayres & Zoe Mallioux : Influence of
Sensory integration procedures on language
development. AJOT.1981;35(6).

20.

Margaret M. Kjelgaard and Helen Tager-Flusberg
: An investigation of language impairment in
autism: Implications for genetic subgroups.
Language and Cognitive Process. 2001;16(2/
3):287–308

25.

W.Michael Magrun, Kenneth Ottenbacher, Susan
McCue, Rosemary Keefe : Effects of vestibular
stimulation on spontaneous use of verbal language
in developmentally delayed children. AJOT.
1981;35(2)

21.

Bahr, Kumin, Von Hagel : An effective oral motor
intervention protocol for infants and toddlers with
low muscle tone. Infant-Toddler Intervention, The
Transdisciplinary Journal. 2001;11(3-4):181-200.

26.

J.F. Brody, J.A.Thomas, D.M.Brody : Comparison
of sensory integration & operant methods for
production of vocalization in profoundly retarded
adults. AJOT.1977; 12383-96

22.

Temple Grandin, Ray, Teresa C., King, Lorna J :
The effectiveness of self-initiated vestibular
stimulation in producing speech sounds in an
autistic child. Occupational Therapy Journal of
Research. 1988;8(3):186-190

27.

Lord C.Enhancing : Communication in
adolescents with Autism. The Medscape Journal
of Neuroscience. 1988

Volume-2

Issue-2

June-December : 2016

[ 101 ]

The author can be contacted at:nishi.abhipsa@gmail.com, 9438298949.

ISSN : 2350-1235

Effect of eye closure on upper limb kinetic tremors
and function in cerebellar ataxia

Abstract :
Background and Purpose: Cerebellar tremors occur during visually guided, goal-directed movement
and have a negative effect on function. It has been postulated that closure of eyes may assist in the
control of upper limb ataxia .The purpose of this case report was to describe the effect of eye closure on
upper limb kinetic tremors and function on 2 patients with cerebellar ataxia. Methods: A 22-yearold male with Cerebellar ataxia following trauma and a 25 year old male with cerebellar dysfunction
following Organo Phosphorous poisoning were evaluated for upper limb kinetic tremors during
eating and drinking tasks with his dominant hand only under 3 conditions: eyes open, eyes closed,
and eyes closure after seeing the target. The outcome was evaluated with Fahn, Tolosa, Marin Tremor
Rating Scale. The subjects were asked to do the activity twice, once for familiarization to activity and
the second one for evaluation.
Results : The results from both the patients showed no changes in tremors or improvement in
function when the eyes were closed before seeing the target. However, there was a marked improvement
in performance when eye closure was preceded by fixation of visual target. We conclude proprioception
has a major role to play in reduction of tremors and treatment approaches should target both vision
and proprioception.
Key words : cerebellar, tremor, vision.
Introduction:
Most of the actions that make up our lives
involve vision, if we are normally sighted. We have
to locate objects, change their positions, and
manipulate them in various ways, all presumably
under visual control. We have little or no conscious
knowledge of where our eyes are fixating at any
instant. The eyes however dart from one place to
another, two or three times a second. The strategy
of the oculomotor system is to keep the centre of
gaze very close to the point at which information
is extracted and eye movements generally precede
motor acts by a fraction of a second. Eye
movements are tightly coupled, temporally and
spatially, to the motor actions of the particular task
(Land et al, 1999).
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Cerebellar ataxia is a result of damage to the
cerebellum, or parts of the brain that connect to
the cerebellum. This includes cerebellar peduncles,
the pons, red nucleus, deep lateral cerebellar nuclei
or their outflow paths in the superior cerebellar
peduncle up to but not beyond the red nucleus
(Cooper, 1966). The symptoms of cerebellar ataxia
are dependent on the location of the damage and
may include upper limb incoordination,
disturbance of posture and walking (ataxic gait),
dysmetria, dysdiadochokinesia, nystagmus or
speech (dysarthria) (Ghez & Thach, 2000). Tremor
is a rhythmic shaking of a body part (Deuschl et
al, 1998) and is defined as a rapid back-and-forth
movement. It causes functional disability and
social inconvenience, disturbing daily life activities
(Louis et al. 1995).
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Cerebellar tremor is defined as a proximal 3
to 5 Hertz action tremor in the extremity due to
lesions of the deep cerebellar nuclei or the outflow
tracts of these nuclei in the superior cerebellar
peduncle. Classically, the tremor amplitude of
cerebellar tremor increases as the limb is visually
guided to the target and hence “intention tremor.”
Cerebellar tremor is usually perpendicular to the
direction of movement and variable in amplitude.
The dominant feature of tremor is its rhythmic
nature. The diagnosis of cerebellar tremor is made
only when there is a pure or predominant intention
tremor (unilateral or bilateral) of low frequency
(usually below 5 Hz) without the presence of a
resting tremor (Dueschl et al.1998). Intention
tremor occurs during visually guided, goaldirected movement and has a negative effect on
function. The amplitude of intention tremor
increases with growing proximity to the target and
precision of the activity, making tasks extremely
challenging (Alusi et al.1999)(Feys et al.2003)
(Forwell et al.2009).
The exact cause of intention tremor is
disputed, but it is strongly related to other
movement disorders such as ataxia, dysmetria,
dysarthria, and dysdiadochokinesia, suggesting
damage to the cerebellum or its connec-tions (Alusi
et al.1999)( Forwell et al. 2009). Intention tremor is
seen primarily in the fingers, hand, and wrist but
may also occur in the lower extremi-ty, torso, and
neck (Alusi et al.2001).It may also be associated
with hypo-tonia, which further limits functional
performance. Intention tremor also causes
disability by reducing participation in social,
household, and recreational activities because of
the patient’s fear of making a mess and
experiencing
embar-rassment
and
frustration(Alusi et al. 2001)(Gillen 2000)
(McGruder et al. 2003). A person may have
difficulty in maintaining adequate nourishment
given an inconsistent ability to bring food to the
mouth (Yuen& D’Amico1998). For such persons,
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eating requires extensive time and energy and is
often unsuccessful. Frustration is common,
especially in those who are cognitively aware of
their decreased performance (Kovich &
Bermann1988)
It has been postulated that closure of eyes
whilst eating may assist in the control of upper
limb ataxia and has some support from
experimental evidence. The majority of these
studies have been made on subjects with multiple
sclerosis. Results suggest that kinetic tremor
improves if movement is not visually guided
(McGruder et al. 2003)(Pope 2007 )(Beppu et al.
1987)(Sanes et al.1988)(Quintern et al. 1999) and
dysmetria improves if visual feedback is
manipulated (Feys et al. 2005 & 2006 ). Saccadic
dysmetria is noted to frequently coexist with
intention tremor and inaccurate eye movements are
likely to impair accurate motor performance of the
hand (Feys et al. 2003). Individuals with intention
tremor or other cerebellar deficits are found to have
difficulties using visual information to control arm
and hand movements (Feys et al. 2003).
The purpose of this report was to find out
the results of eye closure, on upper limb tremors
and function in 2 patients with cerebellar ataxia
and upper limb tremors due to separate
pathologies.
Material and Methods :
Patients and experimental set up
A 22-year-old male with Cerebellar ataxia
following trauma and another 25 year old male
with cerebellar dysfunction following Organo
Phosphorous poisoning were evaluated for upper
limb kinetic tremors (finger nose test), functional
evaluation during eating (biscuit from a plate kept
on table) and drinking (water from a bottle kept
on table) with his affected side hand only under 3
conditions: eyes open, eyes closed and eyes closed
after visually fixing the target. Informed consent
was obtained from both the subjects and procedure
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was approved by institutional ethical committee.
The subjects were asked to do the activity twice,
once for familiarization to activity and the second
for evaluation at their own natural speed. The upper
limbs for both the patients did not have any
movement restriction and their control over upper
limb movement was found satisfactory. Both the
patients were able to maintain sitting position and
follow command. Nystagmus was observed in both
the patients and no other cranial nerve deficits.
The activity was recorded on video and an
independent examiner was asked to evaluate the
upper limb tremors and upper limb function
(eating solid foods and drinking) based on Fahn,
Tolosa, Marin Tremor Rating Scale (Table I) (Fahn
et al, 1988). The Fahn-Tolosa-Marin scale assigns
0 to 4 points for tremor amplitude under a variety
of conditions and 0 – 4 points for severity in daily
activities. This scale has been found to have good
intra rater and inter rater reliability (Stacy et al,
2007) (Hooper 1998).
For upper limb action tremors the patients
were asked to do the finger to nose test under the 3
conditions and grading was done as follows: 0 =
None, 1 = Slight. May be intermittent, 2 = Moderate
amplitude. May be intermittent,3 = Marked
amplitude,4 = Severe amplitude. The scores made
under three conditions are shown in Table II.
Results :
The results from both the patients showed
improvement in tremors and upper limb function
when the subjects were allowed to see the target
before closing eyes. The other test conditions
produced no changes.
Discussion :
The purpose of this study was to evaluate
the effect of eye closure on upper limb tremors
and function under 3 conditions, when a task is
visually guided, when vision is blocked and when
patients were allowed to see the initial hand
position and target followed by eye closure.
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The outcome of the study shows that prior
visualization of initial and end target position
before eye closure significantly improves the
performance in both these patients. Cerebellum
guides and controls movement by one or all the
mechanisms: feedback system, feed forward
control and efferent copy (Johnson 1997). It stands
to reason that the development of pathologic
tremor must involve dysfunction of one or more
of these control systems allowing oscillation to
occur. Difficulty in bringing the limb smoothly and
accurately to complete the tasks might have
occurred because of errors in the timing and
sequencing of their component parts. This is
manifested as a series of successive simple
movements, rather than one smooth, coordinated
movement. This decomposition of movement was
most evident when the patients were attempting
to achieve their target position. These tremors
probably reflect impaired coordination of agonists
and antagonists, as well as an attempt to correct
for overshooting and undershooting.
It has been hypothesized that as cortical
change takes place, movement relies much less on
sensory stimulation to guide it, instead relying on
preplanned sequence of motor coordinates to
execute a smooth, effortless performance. In this
way a task becomes more automatic relying less
on external feedback. Further, well learned motor
behaviors are not stored in cerebellum (Rand et al
1998). However, the cerebellum is acknowledged
to have a role in consigning memories to
permanent storage in cerebral cortex (Nixon,2003).
This may be why it has been proposed that closure
of eyes whilst eating may assist in the control of
upper limb tremors as patients will tend to use
their past memory of eating and drinking to
accomplish that activity than depend on visual or
other extrinsic feedback.
Why patients in this case series do not
respond to eye closure may be hypothesized to
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the role of proprioception in execution of the
intended task. Vision is mainly used to define the
trajectory and the kinematics of reaching
movements. Proprioception appears to be critical
in the transformation of this plan into the motor
commands sent to the arm muscles (Sarlegna &
Sainburg 2009 ). It has been well established that a
motor plan is prepared in advance of movement
initiation. However, exactly what features of the
movement are explicitly planned remains
controversial. Gielen et al, 1985 showed that the
peak in movement acceleration occurs so early that
it must be specified prior to movement, with
intended movement distance. This finding
suggests that the central nervous system estimates
movement distance between the starting hand
position and the target position to plan the
movement. We may presume that the subjects in
this case study had limited information regarding
the distance between the target and unable to
control the acceleration of movement.
Proprioception might be critical for these
intersegmental coordination requirements. It may
be hypothesized that without initial vision and
target location proprioceptiors are unable to
account for direction dependent variations in limb
inertia during reaching movements resulting in
substantial errors in movement control. Terminal
errors increased because the initial limb
configuration was not correctly determined (Larish
et al,1984).

might have also permitted spatial updating under
the third testing condition. Further the sight of

When vision of the starting hand position
was available as in the third testing condition,
reaching movements were more accurate. Studies
have shown that when visual feedback of initial
position is distorted, systematic errors in
movement endpoint are produced (Bagesteiro et
al, 2006) (Holmes & Spence ,2005). Vision provides
extrinsic, world based coordinate information and
is used to plan spatial features of movements
toward visual targets. The initial hand position

The results of our study showed that eye
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initial hand position might have allowed the
subjects to cognitively process the information,
leading to better focus and attention, a
phenomenon termed quiet eye period. The
quantity and quality of information picked-up
during the quiet eye period is seen as critical for
programming movement parameters and
environmental cues and synchronizing motor
strategies (Vickers, 2009). The proprioceptors then
might have provided intrinsic information about
limb configuration and movement, as well as
muscle state, and in transforming this spatial plan
into commands that might have resulted optimal
muscle forces and joint torques leading to better
performance. The initial limb configuration, target
position and the environmental conditions must
have been taken into account to determine a better
kinematic plan for the desired movement as both
initial vision and proprioception was available. It
may be attributed to this mechanism why better
results were produced when the movement was
repeated with eyes closed after acquiring initial
and end target position. Previous studies on
multiple sclerosis might have behaved differently
due to the unique pathology of multiple sclerosis
characterized by remissions, exacerbations and
unexplained fatigue.
Conclusion :
closure do not significantly improve the quality
of movements and not effective in reducing upper
limb tremors when vision alone was blocked. We
suggest the same study be done by measuring the
angular velocities at different joints of upper limb
and limb trajectories and rehabilitation of cerebellar
ataxia must consider the roles of both vision and
proprioception.
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Management of 80° Cobb’s Angle with modified CTLSO:

A Case Study
Priyadarsini Monalisha Dash1, Sk Anuwar Alli2
(1 - Demonstrator P&O, 2 - final year BPO)

Abstract :
Background : The kyphoscoliotic deformity is the combination of khphosis and scoliosis, usually seen
in the thoracic region with association of secondary curvature and vertebral rotation. One subject
named ABHIJIT PARIDA, aged about 9 years reported to P & O department with kyphoscoliosis
deformity. Scoliotic curve is extended from T-2 to L-2 with apex at T-4 with the secondary curvature
at cervical region and the kyphosis is at the T-3 to T-9 level. The X-ray shows 80°cobb’s angle.
Though in this condition brace is not indicated and the patient age is not permitting for the spinal
surgery we tried to design a modified cervicothoraciclumbosacral orthosis (CTLSO) to restrict the
worsening of the curvature and to support the persisting curvature.
Aim : To design a modified CTLSO design with the use of low cost and light weight material for the
higher level of thoracic curvature.
Method : This brace includes Boston design pelvic girdle, three aluminium bars, orfit moulded chin
and occipital support.
Result : This brace provide us a greater amount of supportive and corrective component which is
assessed by the X-RAY findings.
Conclusion : This design may be shows us a good feedback while tried with more patient and it is
helpfull in the kyphoscoliotic deformity.
Key word : kyphoscoliosis, righting reflex, CTLSO
Introduction:
Lateral curvature of the spine, usually with
rotational elements and may be either nonstructural or structural curve is known as scoliosis.
A lot of orthotic braces are there to treat scoliosis
and simultaneously to treat kyphoscoliosis
deformity according to the level of involvement.
Among them CTLSO is having specified role to
correct the deformity in higher level involvement
of spine. Here we tried to replicate the
biomechanical principle of CTLSO to develop a
modified CTLSO for a kyphoscoliotic patient.
There are many articles in the literature discussing
the results of non operative treatment of
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adolescent idiopathic scoliosis treated with various
orthoses: Milwaukee brace, Boston bracing system,
Wilmington brace, Corset Lyonaisse, Charleston
brace etc. There are some problems with the
reported series. They include juveniles and
adolescents, and have different curve magnitudes
and different lengths of follow up. There are no
matched untreated control groups, and the series
do not compare the results of bracing to studies of
natural history. In addition many studies evaluate
the response of curves to the brace, rather the result
of curve patterns, e.g. the thoracic curve in the
single thoracic pattern is analyzed with the thoracic
curves in the double thoracic and double thoracic
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and lumbar patterns. The Milwaukee Brace or

Case study :

CTLSO (cervico-thoraco-lumbo-sacral orthosis) is

Name of the patient : ABHIJIT PARIDA

the first modem day brace used to treat spinal

Age : 9 year

deformities. It was developed by Blount and

Gender : Male

Schmidt for the post-operative treatment of post-

Diagnosis : Kyphoscoliosis (T-2 to L-3)

polio scoliosis, and was found to be effective in

Appliances prescribe : scoliotic brace

the non-operative treatment of idiopathic scoliosis.
The current brace consists of a plastic pelvic section

Assessment and Evaluation :

with an anterior and two posterior uprights

m

The apex vertebra and end vertebra was
thoroughly checked in the x-ray and the
Cobb‘s angle was measured.

m

Adam‘s forward bending test was done to
rule out apex of the curve.

m

Primary and secondary curvature of the spine
was determined.

m

Checked the ASIS level in standing and lying
position to rule out the leg length discrepancy.

connected superiorly by a neck ring with a throat
mold anteriorly and occipital pads posteriorly, or
newer designs with a plastic contoured low profile
neck ring. Corrective pads are connected directly
to the uprights, or suspended from them by nylon
straps. It has been shown by Wong and Evans that
the force exerted by the thoracic pad is related to
the tension in the thoracic strap

(21)

. The original

design of the Milwaukee Brace was to permit

Design and Methodology :

corrective forces to be applied to the spine in 2

Design concept :

ways to help stabilize and correct the deformity.

The objective of bracing treatment is to
prevent the curve from progressing as the child
grows, and studies have shown bracing is effective
in stopping the progression of the majority of
adolescent scoliotic curves. This design is having
the feature of cervicothoraciclumbosacral orthosis
(CTLSO). It includes the Boston design pelvic
girdle, two posterior and one anterior spinal bar,
chin support and occipital support. These
components are selected to treat a patient with
kyphoscoliosis patient with curve extended from
T-2 to L-2 and apex at T-4 level with secondary
curvature at cervical reason (in cervical region it
replicate as a torticolis).

The pelvic module in conjunction with the neck
ring with or without a chin rest and the occipital
pad did provide a longitudinal traction force to
the spine. This force has been documented and
measured in patients with scoliosis

(5)

. The

placement of pads laterally provides corrective
forces to the apex of the convexity of scoliosis in
the transverse plane. Alternatively, when placed
posteriorly over the apex of the kyphosis, pads
generate a corrective anteriorly directed force over
the posterior prominence. Both the longitudinal
and especially the transverse forces applied by the
brace are effective in correcting both coronal and
sagittal plane deformities in patients with flexible
spinal deformities (20) .By milliwaukee brace also
kyphosis can be treate. The goal of this treatment
is not only to arrest progression but also to achieve
permanent improvement in the kyphosis, as well
as improve any evident pain in the process (22).

Volume-2

Issue-2

June-December : 2016

The Boston system pelvic girdle,
concomitantly decrease the lumbar lordosis
because of alteration in the saggital plane (rotation
component in scoliosis) and the circumferential fit,
exerts a closed cylindrical effect on the abdomen
and thorax with an increase in the intracavity
pressure with a resultant lengthening of spine and
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thus correction of scoliosis. The thoracic pad is
centered on the rib of the vertebra just below the
apex of the curve. Because of this position the pad
exerts both medially and anterior directed vectors.
The posterior uprights are placed posterior from
the normal alignment to shift the chin support and
occipital support more posterior to minimize the
kyphosis structure.
Lastly the righting reflex (RR) is having a
vital role in reduction of the scoliosis which is
developed by the chin support and occipital
support. The voluntary enlongation in the spine
helps to reduce the scoliosis.
Methodology :
After assessment and evaluation of the
patient casting was done with proper anatomical
landmark and measurement. The wrap casting
was taken with abdominal pressure and iliac crest
indentation with appropriate traction of the spine.
During the casting list of the spine, over hang of
the spine is measured. After removal of the
negative cast, the cast was examined to recheck
the pressure tolerant and pressure sensitive area.
Then the positive mould rectification was done
with the circumferential measurement and the
measurements of list and overhang. The modified
positive mould was moulded with 4mm
polypropylene sheet with the pressure on the
indentation area and the abdominal area.
According to the trimline of the boston brace the
trimline is decided over the brace and trimmed
accordingly. Then the patient trial was done. The
brace fitting was checked with pressure pads
which were inbuilt in the brace. With the brace on
the body the upright length was decided to attach
the chin and occipital support. Chin and occipital
support was moulded over the patient body by
the orfit material. The uprights were attached with
brace by the help of aluminium bracket. 2’’ Velcro
hoop and loop is used to fabricate the strap of the
brace.
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Result :
X-ray revels significant reduction in the
cobb’s angle. Without the orthosis, X-ray shows
80° of cobb’s angle. With only the boston brace
the X-ray shows 68° of cobb’s angle with indicates
the improvement in the curvature. The complete
orthosis with chin and occipital support further
reduces tthe cobb’s angle to 60° on the 1st day of
fitting.

(left side shows without brace, middle shows with
brace and right is lateral view)
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with the use of corrective several pads.
Considering this concept we use thoracic pad on
the modified CTLSO which is inbuilt inside the
brace also helps in reduction of scoliotic curve. In
2009 KOTWICKI studied the effect of bracing on
the kyphotic patient. In this study he aligned the
neck ring of CTLSO posterior to the midsaggital
line which helped in improving the posture of the
patient with kyphotic curvature. Here also we
adopted the same concept to reduce the kyphotic
curvature. Therefore the overall bracing helps the
patient to improve the posture.
Conclusion :

(X-ray with modified CTLSO)

Discussion:
After several review of scientific literature
and patient trai this brace shows a greater degree
of efficacy over a kyphoscoliotic patient with
higher level of curvature and support a maximum
angle without worsening the condition and
simultaneously it also helps to reduce the degree
of curvature . This brace mimic the biomechanics
concept of the milliwaukee brace with three point
pressure system. On this case one pressure point
is below the apex and other two are on the opposite
side below the axilla and above greater trochanter.
The extension of the chin support and occipital
support creating the righting reflex which helps
in elongation of the curve. According to FABIO in
2011 the milliwaukee brace is the most effective
brace to creat the righting reflex which helps alot
to decrease the cobb’s angle in the patient with
scoliosis. In 2007, NEGRIN in her study consisting
of 30 patient having scoliotic curvature with cobb’s
angle 25° to 30° compared the correction achieved
in upper thoracic curvature with TLSO and
CTLSO. According to the result of the study,
CTLSO demonstrates better reduction of the curve
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With the evidence of X-ray we concluded
that this modified CTLSO is effective in reduction
of the higher level kyphoscoliotic curvature. By
the continuos use and regular follow up of n this
brace we can expect better results. Though the
orthosis is not asethically pleasing to the patient
because of its extension upto cervical region, but
the usefulness of the orthosis compensates for this
drawback.
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Modified Orthotic Walker for a Spina Bifida Patient :
A Case Study
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Abstract:
The Orthotic management of spina baifida consists of a broad spectrum according to the patients
condition, involvement of limbs grade bof deformity etc. Previously various orthosis like Swivel
walker , parapodium & HGO are used. Here we have taken an attempt to provide an orthotic walker
for a 11 year old girl suffring from Myelomeningocoele. In this Orthosis, two separate segments i.e.
spinal brace and KAFO(bilateral) was attached by an orthtic hip joint. Again this complete orthosis
has attached with an additional component. It is comprised of one steel hollow pipe with attaching
bar, two caster wheels and two ferrules. This additional component facilitates mobility as well as
stability in which the patient need not required an assistive device. Although there are certain
limitations on easy donning and doffing, the major benefits are acceptance of patient, maintaining
erect posture of extremity & trunk and ambulation independently. Finally it is said that this type of
orthotic device provides a better functional ability of the patient.
Key Words: Spina bifida, Orthotic walker, spinal brace, KAFO
Introduction :Spina bifida is considered as any neural tube
defect which involves the brain & spinal cord, and
meninges(protective covering over the brain &
spine). It occurs when the neural tube (area around
the spinal cord) does not close during a body’s
development. The three major types of spina
bifida are spina bifida occulta, meningocele and
myelomeningocele. out of these three,
Myelomeningocele(Fig.1) is the most severe form
of spina bifida in which the meninges and the
spinal cord nerves protrude from the opening of
spine. Children with myelomeningocele often
have nerve damage and disabillities such as
problems with bowl and bladder control, difficulty
in walking or paralysis. In addition to this, the
other associated deformities include scoliosis,
kyphosis, paraplegia, incoordination, foot
deformities, weakness of the lower limb, loss of
reflex, numbness of leg and sitting imbalance.
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F i g . 1 Myelomeningocele
Treatment Protocol :
The best way to
manage spina bifida
is with a team approach. As types and level of
severity differ among people with spina bifida,
each patient with the condition faces different
treatment challenges and may require different
treatments. As the multiple deformities found in
the spina bifida, the role of orthotist is inevitable
to prevent and try to rectify the functional abilities
of the concerned patients.
Orthotic Management :
The sole purpose of the providing orthotic
device in this case is to make the patient self
depending duringambulation, prevent any further
spinal deformity or any other type of deformity
after surgery.
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The mostly practised orthoses are ankle foot
orthosis(AFO), knee ankle foot orthosis(KAFO),
Conventional body brace and connected caliper
set, the Salop skate, The swivel walker, The hip
guidance orthosis. From these existing system, the
conventional body brace and connected caliper set
is used to brace unstable hips, knees and ankles.
It is provided with hinges for sitting only, and has
either a pelvic band alone, or both a pelvic and
thoracic band.

(Fig.2-

(Fig.3-

Salop Skate)

The ORLAU Swivel Walker)

(Fig.4Hip Guidance Orthosis)

The salop skate system is not providing an
bracing action but it facilitates a platform devised
to fit beneath the feet so that a pair of one-way
rollers permits the body to be pulled forward more
easily without sliding back- wards. The swivel
walker (Edbrooke 1970; Rose and Henshaw 1972)
(Fig. 2) consists of a rigid body brace, which
provides intrinsic stability. Beneath the base is
mounted a pair of swivel footplates providing
extrinsic stability and forward motion. The
mechanics are arranged so that the patient can
walk simply by rocking the trunk from side to side
to raise the footplates alternately. It has the
disadvantages of relative slowness of movement,
inability to move except on a level floor and an
unattractive gait pattern. Similarly the hip
guidance orthosis (Rose 1979 and 1980; Farmer et
al. 1980; Major et al. 1981) provides a rigid body
brace, to which long leg callipers are attached with
hip joint. Its function is significantly different from
the conventional body brace and callipers because
of rigidity of structure and the walking
articulations. These features help to maintain the
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abducted geometry while the stance leg is
extended by action of the trunk and arm muscles
reacting through the swing side crutch/rollator.
Walking with a hip guidance orthosis, like normal
walking, is a bilateral procedure.
After a detailed overview on the existing
systems, we had planned to design an orthotic
walker that simultaneously provides ambulation
as well as stability in the severely deformed spina
bifida patient.
Case Report: A 11 year old Girl of
Myelomeningocoele has chief complain of unable
to sit and stand. From the diagnosis, we found
that patient has developed post surgical paraplegia
with unstable right hip joint and dorsal kyphosis.
In addition to this the other associated problems
comprised of bilateral hamstring and TA tightness,
poor bowl and bladder control, external rotation
of right lower limb.
Fig.5 - The patient

(Fig.6 - Radiographic data)

In this case, the primary purpose of the
orthosis is to make the patient more functional,
prevent the deformities in spine and lower
extremity, support the weak hip joint during
walking, maintain the erect posture and ambulate
without using any assistive device.
We thus had taken an attempt to design a
special type of Orthotic device which consisted of
a spinal jacket and bilateral KAFO. By the
combination effect of both spinal brace bil. KAFO,
we tried to keep the torso and lower extremity in
an erect posture. For ambulation, our plan was to
attach some wheeled component as well as the
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stability factor in this device. Hence we attached
the mobility component on both sides of KAFO to
get more stability and mobility easily.
Fabrication of this device:
As per the principle, the cast and
measurement was taken. The negative cast was
poured and modified. Special care was taken for
the right side because it was shortened due to the
dysplasia of hip. For spinal brace, we must take
care of the scoliosis and kyphosis. Although the
curve progression increases gradually, we should
provide a brace to prevent it rather correction.
Relief was given on the hump area and try to
maintain the pelvis in a level. Anterior side was
attached by corset so that there will be no problem
during breathing. The corset was extended below
thelevel of sternum so that there will be no
pressure over lungs or heart. For restricting
anterior falling of patient two extra axillary straps
are attached in both sides so that it pulled the torso
in backward direction and attached with brace.
In the case of bilateral KAFO, Thermoplastic
shells were fabricated and attached with size-II
ALIMCO KAFO components. Repeated trial was
done and fitment was finally completed according
to the biomechanical principle and comfort of the
patient. The right side was 2cm shorter from the
left one. Also we kept ischial brim for ischial weight
bearing on the right side and rubber sole
compensation was provided. Once the KAFO
fitment was over, the spinal brace and KAFO were
attached through orthotic hip joint
sizeII(ALIMCO). Now this whole orthotic device
was applied on the patient. Thorough check up
and rigourous adjustments on both spinal brace
and KAFO finally put the result of standing with
some
assistance.
Sitting was also ease
with unlocking the
Knee and hip.
(Fig.8- Trial and check out)
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(Fig.9-An

additional

Component)

Further we used an
a d d i t i o n a l
componentwhich includes
steel hollow pipe with two
supporting bars,two caster
wheels and two ferrules.
The caster wheels and the ferrules were attached
in the steel hollow pipes anterior and posterior
respectively. These suppprting
bars were attached the lateral
bars of the KAFO for increasing
the base of support . The patient
thus got more stability, at the
same time wheel attachment
helped in mobility and ferrule
attachment provided the
backward falling.
(Fig.10-KAFO

With Spinal

Attachment)

After final Finishing,
Proper training was given to
the patient. Finally she was
able to walk without using
any assistive device or
assistance from anyone.
(Fig.11-Ant. View Of Patient
With Orthosis)
(Fig.12Side View
Of Patient With Orthosis)

Outcome :
Initially The patient was
using walker for standing and
walking but later she practised
to
stand
and
walk
independently. After 3 month,
she was able to walk
independently compared to initial fitment. To assess
this case we found certain benefits such as-

[ 116 ]

ISSN : 2350-1235

- It provided wide base of support
- It minimised the pressure on thoracic area
- The external rotation of right leg was
controlled.
- Light weight of the orthosis and accepatance
by patient played a major role
Similarly certain limitations were found in
this case like difficulty in donning and doffing as
well as the orthsis became shorter as the child
grows.
Discussion : The importance of orthotic
manangement is to prevent and support the child
with MMC. Here it assumes that such type of
orthosis is inevitable in the case of mobility along
with prevent the deformity. Although there are
various type of orthosis like parapodium, and
parawalker for mylomeningocele , this orthosis has
a greater advantage that provide stability and
mobility.comparing to other, this modified version
of orthotic walker is comparatively an evolved one.
Previously there are the rollers , swivel joints for
implementing the forward ambulation, but here
we tried to enhancing these mobility with stability
in a less effort. Definitely further study is needed
to check the efficiency of this orthosis and ease of
application.

KAFO is an appropriate prescription in this case.
Definitely a team approach, of proper patient/
family education ,routine assessment and early
intervention all are essential for successful orthotic
treatment because of the complex nature of
mylomeningcele, a comprehensive orthotic care
has been implemented and expectation are made
clear to the patient and family.
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Conclusion : Based on the overall result the
test conclude that the compound of TLSO with
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Abstract :
The appropriate use of cervical orthosis is an important adjunct in the rehabilitation of congenital
muscular torticollis(CMT) in children with an incidence of 0.4 to 1.9 percent. Orthoses have also
been a part of therapy for those children who have been on the stretching regime without full correction
of head tilt. These orthosis attempted to stabilize the head and neck in a midline position. Designs
ranged from simple foam through reinforced foams, to rigid thermoplastic which was primarily intended
for short-term, postoperative use.The primary aim of this study was to design and construct an
alternate designs of cervical orthosis based on static progressive mechanism to maintain functional
and erect positioning of the cervical spine, prevent further development of torticollis, making the
head and eye to be better utilised for different activities in subject with CMT. A clinical trial of
twoalternate designsutilising static progressive mechanism has resulted in a significant improvement
in cervical alignment. Head tilt and movement limitation were resolved, achieving good functional
and cosmetic results.
Key words: Congenital, Orthosis, Progressive, Static, Torticollis etc.

INTRODUCTION :
Congenital Muscular Torticollis (CMT) is a
condition where the head is rotated and drawn to
one side due to shortening of muscles of the neck.
Due to effective shortening of SCM on the involved
side there is ipsilateral head tilt and contralateral
rotation of the face and chin. (1) CMT is due to
unilateral fibrosis in the sternocleidomastoid
muscle present at the time of birth, resulting in a
swelling that leads to shortening of the muscle.
Clinical management involves surgical release and
reattachment of the muscle and application of
orthotic support. The orthosis functions to support
the head after surgery then slowly adjusts into the
proper position. Most cervical orthoses support
the head in an upright position, but do not have
longitudinal and rotational adjustment. As a result,
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current treatment involves serial casting
techniques.We have taken an attempt to design,
develop and conduct clinical trial of an alternative
design of cervical orthosis for the management of
CMT.
CASE REPORT :
Four childrens of mean age 5 years
diagnosed with CMT(Figure. 1)reported to our
institute for rehabilitation in session 2015 - 2016.
All subjects were first-born child with no positive
family history for muscular torticollis. Congenital
muscular torticollis was diagnosed in the first to
third year of life. They had undergone physical
therapy of active neck stretching exercise at the
age of their diagnosis as part of the rehabilitation
process. Detailed medical history revealed no
events of abnormal obstetric presentation or any
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infection. Prior neck surgery (unipolar surgical
release of the right SCM muscle) was done for two
subjects. No other congenital abnormality existed.

this does not provide sufficient stimulus to change,
and thus does not restore proper head posture.
To satisfy our objectives, two alternate
designs of cervical orthosis utilising static
progressive principle was desined and fabricated
according to standard Prosthetic and Orthotic
guidelines. The casting (Figure. 2), measurement
and other fabrication procedure follwed standadrd
prosthetic and orthotic guidelines.

Figure. 1. Subject with congenital muscular torticollis

Previous treatments include stretching,
positioning. On examination it was observed that
they had right head tilt of mean 20degrees and
passive range of motion of 70 degrees to left and
90 degrees to right. On extraoral examination , all
patients had disproportionate physique due to
raised shoulder & shortened neck on the involved
side. Facial asymmetry was present in all patients.
Other examinations like radiology, MRI etc was
found to be normal. Due to young age they were
not candidates for surgical release.They were
advised for physiotherapyalong with orthotic use
of three hours daily for at least four months and
continued the same. Postoperative use of a cervical
brace was indicated for maintaining corrective
alignment after surgical release of SCM and
aggressive physical therapy and postural exercises
continued.
Our hypothesis was that the addition of
these orthosis, which promotes active head posture
correction, yields significantly better results than
stretching alone in the correction of head tilt in
children with congenital muscular torticollis. The
residual head tilt apparent after standard
conservative treatment can be viewed as a
consequence of the small amount of time a child
receives proper head posture training versus the
large remainder of time spent with the head in an
abnormal “torticollis posture”. Doing stretches
may gradually correct the muscle length; however
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Figure. 2. Impression taking for two orthotic designs

The brief details two designs of cervical
orthosis based on static progressive mechanism is
discussed as under.
For design no. 1, (Figure. 3) the trimlines are
as follows:
v Antero Proximal – Supporting Mandible or chin
v Antero- Distal – At the level of upper thorax.
v Postero proximal – Covering Occiput
v Postero Distal – At inferior angle of Scapula
A turn buckle was designed, fabricated and
attached on the right side to gradually achieve
correction sequentially.
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For design no. 2 (Figure. 4) , the upper piece
(head) has the provision for height adjustment and
lower piece (shoulder) has the provision for
rotational adjustment. In between the upper and
lower plate there is a connector which is
responsible for antero-posterior and medio-lateral
angular adjustment. Size- I Hip joint was used
to make the connector and there was the
provision for angular adjustment in 15 degree
interval upto 60 degrees. Also there was a
provision for locking at the joint in desired
position.

Figure. 4. Design 2 showing multiplane adjustable
connector

Satisfied results were obtained in clinical trial
(Figure. 5). The contracture can be corrected
gradually by gratual adjustment and there was
improvement in cervical flexion and transverse
rotation angle. There was improvement in cervical
alignment, posture and cosmesis at four months
of use. (Figure. 6). It was observed that the designs
are easy to fabricate, independent donning and
doffing, and positional adjustmentwas possible.

Figure. 5. Patient Clinical Trial with Design 1 and 2
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However due to mechanical linkages, these require
maintenance and outcome mainly depends on the
proper wearing of orthosis and following proper
instructions.
DISCUSSION :
These projects were fabricated after the
extensive study of different literatures. As
suggested by Lango (3) , the Orthoplast orthosis is
the proper orthosis for the management of
muscular torticollis as it is light and hygienic and
can be adjusted to individual needs. But this
design requires remoulding again when needed
and a rigid thermoplastic Doman based orthosis
for short-term, postoperativecollar for older
children. But parents compliance in enforcing
the extensive wearing schedule was poor. Their
complaints were that it was ugly, hot, heavy,
bulky, and difficult to apply. Similarly Barry
(4)
used static rotational control cervical orthosis
and found it as an effective orthosis to stretch a
fibrotic sternocledomastoid muscle as there is
interlocking facility of both head and thoracic
section in any degree of rotation. Earlier Carolyn
E (5) used polyvinylchloride (PVC) tubing orthosis
as an effective orthosis for stimulating active
correction of head position to midline in infants
with Congenital Muscular Torticollis. According
to him at approximately 4 months of age, when
fair head control has achieved but a consistent
lateral tilt remains,this orthosis can be fitted. The
collar is worn consistently during the child’s
waking hours for a minimum of 4 months. Infants
with Congenital Muscular Torticollis show a
better midline orientation of the head when
wearing the Tubular Orthosis for Torticollis.
The most commonly used collar in children with
torticollis is the TOT collar, Tubular Orthosis for
Torticollis. (2)
The primary aim of this study was to design
and construct an alternate designs of cervical
orthosis based on static progressive mechanism
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to maintain functional and erect positioning of the
cervical spine, prevent further development of
torticollis, making the head and eye to be better
utilised for different activities in subject with
CMT.To overcome the problems of existing
design we have designed and developed a
dynamic torticollis orthosis for the management
of muscular torticollis. There is the facility to
adjust in cervical flexion, abduction and
transverse rotation. This freedom of rotation allows
treatment to begin in a neutral rotation position,
and progressively stretches a tight
sternocledomastoid muscle by slowly increasing
the rotation angle. Though it incorporates better
facility for correction and easy handling, the
efficacy of the orthosis can be judged after several
patient fitment and timely follow-up.
The major advantage of our orthosis
described here is that it has an adjustable
mechanism which facilitates controlling of the
head and neck in the most desirable position.
Adjustments can be carried out simply and quickly
with good positional control effected by the locking
screws or by turn buckle mechanism. The brace is
easily handled, lightweight, offers good
compliance, and can be easily removed and
reapplied to permit daily rehabilitation
physiotherapy.

The two designs as discussed utilise static
progressive mechanism, the theory behind which
is holding the muscle at easy maximum availeble
length same as that of series static splinting. The
primary differences are in which forces are applied.
When serial plaster cast is used, force is evenly
distributed over all surfaces. Static progressive
orthosis concentrates the force through the surface
area of orthotic part applying the pressure.
Although the
force application
should be small,
the amount of
applied tension
is
variable,
owing to subjects
ability to adjust
it. It works on the
principles
of
active gliding
and stretching.
Figure. 6. Mathematical model
showing force application

Mathematical model (Figure. 6)can be
derived based on the biomechanical force
application by static progressive orthosis. In the
figure,
T = ThoraxC = Cervical H = Head
F (a) = F (e) : The force outward from C due to
the hinge in the static progressive splint
F (b) = F (d) : The horizontal forces acting at T
and H
F (c) = F (b) + F (d) : The rightward force in the
three-point static progressive splint due to
antiparallel F(b) and F(d)

Figure. 5. Pre and Post Orthotic Condition showing
improvement
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Based on this mathematical analysis, at the
beginning of therapy when the elbow is flexed,
the force components from the turnbuckle screw
in the static progressive extension splint provide
the greatest rotational/compressive ratio.
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Another important aspect muscle behavior
is viscoelasticity. Viscoelasticity indicates time
dependent mechanical behavior. Elastic region is
the best region in a Stress –Strain curve of a muscle
where the orthosis can apply a corrective force.
(Figure. 7) Thus, the relationship between stress and
strain is not constant but depends on the time of
displacement or load. There are two major types of
behavior characteristic of viscoelasticity. The first
is creep. Creep is increasing deformation under
constant load. This contrasts with an elastic material
which does not exhibit increase deformation no
matter how long the load is applied.

CONCLUSION :
Despite all the technological advances, there
has not been a significant amount of change
regarding the diagnosis and treatment of
torticollis. In this initial study, treatment has been
safe and effective. In a patient undergoing static
progressive treatment in early age, correction
occurred within four months. It also improved
posture, cervical alignment, shoulder level and
better cosmesis. With the use of this multiadjustable torticollis orthosis the authors have been
able to maintain good control of surgical correction.
In older infants, longer treatment periods should
be anticipated because the skull is becoming less
cartilagenous in nature. Further studies in this area
are needed to help to improve the cosmetic and
functional care of these patients.
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Figure. 7. Showing Typical Stress – Strain Curve of
skeletal soft tissue

The second significant behavior is stress
relaxation (Figure. 8) . Biomechanically a Static
Progressive Orthosis is based on a Viscoelastic stress
relaxation principle which refers to the decrease in
tensile stress over time that occurs when a body
under tensile stress is held at a fixed length.

Figure. 8. Showing Principle of Stress Relaxation
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Kyphophysiologic Brace
Sushree sangita nayak1, Anindita patra2
(1 - Demonstrator in prosthetics and orthotics, 2 - final year BPO)

Abstract :
The original parameters for orthotic treatment of scheurmann’s kyphosis with the Milwaukee brace
were broad. Treating scheurmann’s kyphosis with curvature >50degree by using Milwaukee brace
with help of distraction force the patient comfort is largely reduced .Therefore in Germany braces are
generally prescribed for hyperkyphosis treatment using transverse correction forces only. We have
taken an attempt to correct kyphosis on the same principle using reduced brace material which were
resulted in kyphophysiologic brace.It is indicated for thoracic, thoraccolumbar,lumbar kyphosis. Brace
treatment is almost always successful in patients with hyperkyphosis. Applying this brace to a
scheurmann’s kyphotic patient the in-brace correction was>15degree.A prospective follw-up study
seems desirable before conclusion can be drawn.
Keywords : Scheurmann’s kyphosis, kyphophysiologic brace, cobb’s angle
Introduction :
Scheuermann’s disease is the most common
cause of structural kyphosis in adolescents. This
condition (also called Scheuermann’s disease)
occurs when the front of the upper spine does not
grow as fast as the back of the spine, so that the
vertebrae become wedge-shaped, with the narrow
part of the wedge in front. The wedge-shape of
the vertebra creates an increase in the amount of
normal kyphosis (front angulations of the thoracic
spine) .Thoracic kyphosis more than 40degree 3/
more adjacent vertebrae that are wedged 5degree
characterised by schmorls nodes, irregular
endplates,and narrowing of vertebral disc
space.The kyphotic deformity is frequently
attributed to “poor posture,” Kyphosis between
55° and 65° = Brace management is always
successful if the diagnosis is made before skeletal
maturity . Kyphosis > 80° in the thoracic spine or,
>65° in the thoracolumbar spine have poor
successes rate with Brace Surgical intervention .
Most common thoracic kyphosis apex is– between
T7 and T9 (Miguel Gomez 2002).Most common
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Thoracolumbar kyphosis apex- T10 and T12
(Miguel Gomez 2002)
Clinical Appearance :
Patients with Scheuermann’s kyphosis have
an angular thoracic kyphosis, often with
accompanying compensatory lumbar lordosis and
increased cervical lordosis. The position of the
head is often in forward protrusion (so called
gooseneck), and the shoulders are often positioned
anteriorly (Weiss, Turnbull and Bohr 2009).
Anterior column failure, resulting in compression,
and posterior column failure ,resulting in tension.
Posterior structures: lamina and ligamentum
flavum are relatively stronger than facets, capsules
and inter spinus ligaments,resisting tension.
Growth centers adjacent to the vertebral end
plate;anterior cartilaginous columns on axial
loading have stunted growth and posterior physis
hypertrophy due to tension load. With kyphotic
deformity,spinal flexors become stronger than
extensor because of movement arm of kyphotic
deformity. Deformity increases momentum and
further deformity results . Eccentric loading affects
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cartilaginous growth compression decreases
growth anteriorly and tension increases growth
posteriorly resulting in more kyphosis
Clinical records :
A 14years girl was presented with anterior
concavity at the back reported at SVNIRTAR for
total rehabilitation.

stance. Changes in spinal shape, however are
likely to disrupt this balance. An increase in sagittal
curvature may alter physiologic loading through
the spine as a consequence of a shift in trunk mass,
leading to increase flexion moment and
compression and shear forces imposed on spine
segments. In addition to increase mechanical
loading, changes in spinal posture may
compromise back extensor strength (force
generating capacity)and the normal function of
paraspinal musculature, perhaps due to alteration
in length tension relationships, moment arm
length and force vector orientation.
Scheuermann’s kyphosis bracing :

Examination :
She is a fresh user. no motor & sensory loss
was there. There is no shortening. During forward
bending the curve does not go to normal position.
Hence it is rigid type.
X-ray examination :
AP & lateral views are taken. Anterior
wedging is present at T10-L2.Apex of curve is at
T12 level.Cobb’s angle is 45 degree. The span of
curve is from T9-L3.

Brace is used for vertebral wedging greater
than 5degree and curves between 45-65degree in
patient with 1-2years of growth remaining.
Milwaukee brace for apex above T9,TLSO for apex
below T9 curve.
Methodology :
Casting was taken in a overcorrected
position.Pressure was applied above and below
span of curve.
Parts of kyphophysiologic bracePosterior proximal-extend up to T5 level
Posteroinferior-1inch above from gluteal fold
Anteriorsuperiorly-1inch below from
xyphisternum
Anteroinferiorly-1/2inch superior from
pubic symphysis
Lateral superiorly it will smoothly join from
posterior superior trimline to anterior superior
trimline.

Pathophysiology of scheurmann’s kyphosisThe shape and design of spine affords
efficient distribution and balancing of body mass.
There is minimal spinal muscle involvement
required for maintaining static equilibrium in erect
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Fitment with appliance :
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Conclusions :
Though he is a growing child of age 10 & is
expected to need an orthosis until skeletal
maturity is reached.An average in–brace correction
of greater than 15degree as was achieved with the
help of kyphologic brace seems to predict a
favourable outcome. Though less material is used
hence patient acceptance is more. Physiotherapy
and bracing are the treatments of choice.
Biomechanical principle :
Load carrying capacity is reduced with
increase in spinal curvature. Critical load that is
weight bearing limit is reduced that proportional
to increase curvature. Reduce the curve magnitude
improve load carrying capacity. Biomechanically
spinal brace work either ¾ point pressure system.
The kyphologic brace uses two 3-point
pressure system.
I.

II.

The 1st of the two 3-point pressure system
includes sacral pad dorsally,sub pectoral
ribbow pressure area ventrally & the thoracic
pressure area dorsally.
The 2nd 3-point system include the subpectoral
ribbow pressure area ventrally, the thoracic
pressure area dorsally and the two cowhorn
pads .
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III. The upper closure strap is directly improving
the pressure on lower ribs so as to inhibit
protrusion of lower ribbows, while lower
closure is for better pelvic fixation.

Findings & outcomes :
I. There is marked reduction of Cobb’s angle
II. Structural alignment is achieved.
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Pneumatic Single Axis Knee Joint :
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Priyanka Behera 1, Chinmayee Jena 2, Sanjeevani Paital 3
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Abstract :
Background- Pneumatic single axis knee joint is a basic hinged design which incorporates a pneumatic
cylinder to provide dynamic extension resistance and prevent extreme knee flexion during the initial
swing. The pneumatic control enables the amputee to maintain a steady and usual gait pattern at
any walking speed. Though very effective, its high cost prevents prevent it from being used for the
marginal society.
Aim : We have taken an attempt to develop an indigenous light weight and low cost pneumatic single
axis knee joint.
Method : This indigenous design consists of a single axis modular knee joint which incorporates a
low cost pneumatic cylinder.
Result : This design of pneumatic single axis knee joint is a simple and low cost design. This design
shows impressive cadence responsive gait in a trans- femoral prosthesis.
Conclusion : This design is an effective. design for any trans-femoral amputee and its low cost
makes it affordable for most amputees.
Key words : Trans-femoral prosthesis, single axis knee joint, pneumatic knee joint, modular prosthetic
knee joint.
Background :
Trans-femoral amputees suffer major
disability due to the loss of knee and ankle joint
and their ability related to gait. Modern prosthetics
have a wide selection of prosthetic knee to fulfil
many individual specifications. The increasing
trend of using mobility grading systems also seems
to have an important contribution in determining
prosthetic component.1,2,3 The prosthetic knee joint
is a substantive component of the trans-femoral
prosthetic system which determines stance
stability and smooth swing. A wide variety of
prosthetic knee joint are available which range
from friction, safety, lock, hydraulic, pneumatic
etc. Other classification includes single axis and
polycentric knee joint. These myriad of prosthetic

Volume-2

Issue-2

June-December : 2016

knee option provide varied amount of stability and
mobility according to the need of the amputee.3,4
The pneumatic variety of single axis knee
joint is known for its stance stability and
unconstrained swing. This facilitates the amputee
to attain a more natural gait with less energy
consumption. 5,6,7Although the joint is an effective
option for trans-femoral amputee, the cost of the
system is a major setback to its wide spread use
by the trans-femoral amputee in developing
countries like India. 2 The amputees with low
economical status cannot afford these expensive
knee systems. Therefore, we have taken an attempt
to develop a low cost single axis pneumatic knee
joint for the trans-femoral amputees which will
provide them with effective and more natural gait
at marginal cost.
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Methodology :
This indigenous design is a single axis
mechanical knee joint which provides stance
stability as the axis of the joint is offset
posterioturly. This helps in the shifting the weight
of the prosthetic system to pass anterior to the knee
axis and provide the much needed stability during
weight bearing. A low cost and light weight
pneumatic cylinder is used in the design to provide
easy and unconstructed swing.this design is made
up of aluminium which provides strength and is
light in weight. It consist of an upper part which
gives attachment to the socket through the top
plate and the intermediate plate. The lower part
consists of two aluminium structures attached at
both sides of the upper piece through a single axis
offset joint.
The two lateral structures are joined by a plate
below which a pylon adaptor is attached. It thus
receives the lower components of the prosthetic
system. The pneumatic cylinder is attached attached
from posterior to anterior in a oblique manner. The
proximal attachment of the cylinder is to the
posterior side of the upper part and the distal
attachment is to the center of the plate connecting
both the lateral structures. The dimensional
specification of the design is given below.

Fig 1(a)

Fig1: the 2- Dimension drawing of the design
showing a) side view b) posterior view c) top view

Fig 2: The 3- Dimension drawing of the design

Fig3: the single axis pneumatic knee joint
Result :
This design has been tested with a right
trans- femoral amputee named Chandra Shekhar
Panda aged 27 years. The use of this knee joint
exhibited improved stance stability and swing
control by the amputee. The overall gait of the
amputee showed considerable improvement. The
amputee could feel the improvement in swing
control with the use of this pneumatic system
without compromising the stance stability.

Fig 1(b)

Fig 1(c)

Fig 4: Amputee using the single axis pneumatic
knee joint
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Discussion :
Prosthetic knee joint has greatly evolved
during the past few decades. A wide variety of
prosthetic knee joints are available which range
from mechanical knee joint of various designs to
microprocessor control knee joint.2,4,5 The focus of
this design is to develop a light weight prosthetic
knee joint which will provide both stance stability
and swing control. The use of single axis knee joint
with the axis offset posteriorly provides stability
to the patient. This single axis design comes with
simple mechanical construct and added advantage
of being most durable and light in weight. This
simple mechanism also reduces the cost of
production considerably.

femoral and knee disarticulation amputees. The
economic prospective of the design makes it an
affordable option for low income amputees.
Although the massive construction is a drawback
but the design can be further miniaturised to
reduce its weight .
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Advanced swing control for prosthetic knee
uses fluid dynamics to provide variable resistance
enabling amputee to walk comfortably at varying
speed. This pneumatic unit consist of piston inside
a cylinder containing air. Pneumatic control
compresses air as the knee is flexed, stores energy
and then returns the energy as the knee moves
into extension. 4 The pneumatic knee joints
available in the market are very expensive and thus
beyond the reach of most amputee in developing
country like India. The pneumatic cylinder used
in our indigenous design is a light weight and low
cost option for the marginal society. 7 The low cost
of the pneumatic cylinder which is just eighty
rupees, reduces the overall cost of the pneumatic
knee joint in comparison to its counterparts
available in the market.
The combination of single axis joint and light
weight low cost pneumatic cylinder makes this
indigenous design suitable for the low income
population.
Conclusion :
The single axis pneumatic knee joint
developed by us is an effective design for trans-
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