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The Swami Vivekanand National institute of Rehabilitation Training and
Research is one of the most prestigious and premier institute in the field
of locomotor rehabilitation, under the Department of Disability Affairs,
Ministry of Social Justice and Empowerment, Government of India. It is
situated in Olatpur at the banks of holy river Prachi, a remote village in
the Cuttack district of Odisha state. This institute is rendering services
in the field of locomotor disability since 1975. Moreover the institute
has taken the responsibility towards development of human resources
and public services to the persons with disabilities in consultation with
Physical Medicine and Rehabilitation, Occupational Therapy,
Physiotherapy, Prosthetics and Orthotics, Clinical Psychology, Speech
and Hearing, Social work and vocational counseling. The institute
conducts a series of specialized Bachelor and Master Degree courses
under the affiliation of Utkal University: Bachelor of Physiotherapy (4.6
years duration), Bachelor of Occupational Therapy (4.6 years duration),
Bachelor of Prosthetics and Orthotics (4.6 years duration), Master of
Physiotherapy (2 years duration), Master of Occupational Therapy (2
years duration), DNB (PMR) and many periodical seminars and
workshops.
The institute has a good infra-structure for direct sample testing and its
value based research work is also acclaimed nationally and internationally. Moreover the design of modular prosthesis developed by
SVNIRTAR has been dedicated to the whole nation by the then president
of India Late Dr. APJ Abdul Kalam. SVNIRTAR is a good knowledge
hub for researchers, educators and practitioners for enquiring a new
quest of lives through advancement of technology.
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Editorial
Journal of Rehabilitation's first issue was circulated among various colleges,
Universities and rehabilitation institutes within India. The journal garnered
a positive reviews. I would like to thank the editorial board and all the
contributors for this sucess. In commitment to the journal's mission of
publishing research work that has important implications for the
rehabilitation of the physically challenged, this issue brings a total of 15
articles, out of which 13 are original research and 2 are technical reports.
The fundamental goal of research is to create effective changes and exposure
to new concepts. The knowledge gained through research ultimately results
in the benefit of all involved in the delievery of care to persons with different
abilities.
We would also like to start a new 'letters to editor' section where, any
constructive criticism and debates with respect to the articles published
would be entertained. The journal also has plans to publish speciality issues
wherein focus will be provided to a particular topic of interest. I solicit
your thoughtful suggestions, ideas and the research articles which I am
confident, and anticipating 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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LATERAL SHELF ACETABULOPLASTY AND TROCHANTERIC
EPIPHYSIODESIS IN SEVERE PERTHE'S DISEASE
Dr Sakti Prasad Das1, Dr Sudhakar Pradhan2, Dr Narendra Behera2,
Dr Jaganath Sahoo2, Dr Swati Sinha3, Dr R N Mohanty4
Department of Physical Medicine and Rehabilitation, SVNIRTAR
1-Assistant Professor, 2-Lecturer, 3-DNB (PMR) Student, 4-Associate Professor and Officiating Director

ABSTRACT
The aim of the study was to retrospectively review results of operative treatment for coverage deficit of femoral head
in children with severe epiphysis displacement in Legg-Calvé-Perthes (LCP) disease. The material included 23
shelf acetabuloplasty procedures for LCP disease. The average age at diagnosis was 11.1 years (range 7-15). Mean
follow-up was 5.8 years (range from 2.2 to 11.2 years). Mean Reimer's index decreased statistically significantly
from a mean of 32% before surgery to 10.0% at the last follow-up . The mean Wiberg center-edge angle increased
also statistically significantly from a mean of 17° before procedure to 32° at the last follow-up . According to the
Stulberg classification, type I was observed in 2, type II in 7, type III in 3, and type IV in 1 hips. There were
improvement in the range of motion in preoperative and postoperative ROM. Partial, not significant, bone graft
resorption was noted in 6 cases in the first 6-9 months after surgery. To conclude, shelf acetabuloplasty allows
achieving good midterm results in the treatment of severe stages of LCP disease. The procedure improves coverage
of femoral head and allows its remodeling.
extruded femoral head due to lack of either
concentricity or congruence. This procedure can
be performed in the early stage of the disease to
prevent further deformation of the femoral head
5 or in the treatment of residual deformity 6. Aim
of trochanteric epiphysiodesis is to decrease
overgrowth leading to Trendelenberg gait and
limping.

INTRODUCTION
More than one hundred years ago the Legg-CalvéPerthes disease was presented to orthopaedic
community. Since that time there are still
controversies according the management of this
disease. There is no one treatment protocol for
children with Legg-Calvé-Perthes (LCP) disease.
The primary goal of treatment for Perthe's disease
is to help the femoral head recover and grow to a
normal shape. Treatment aims are to reduce hip
pain and stiffness, to reduce hip irritability and
restore and maintain hip mobility, and also to
prevent the femoral head from extruding or
collapsing to regain a spherical femoral head to
prevent deformity of the femoral head. In most of
the cases the goal of treatment can be achieved by
conservative methods; but in severe ones with
femoral head deformity and subluxation of the
epiphysis the surgery would be indicated. The
shelf acetabuloplasty is assumed to stabilize
acetabular labrum and it has been proved to have
stimulatory effect on acetabular growth 1-4. It may
be performed to assure sufficient coverage of the

The aim of the study was to retrospectively review
results of operative treatment for coverage deficit
of femoral head in children with severe LCP
disease.
MATERIALS AND METHODS
Between 2002 and 2012, a total of 149 children were
treated for LCPD in our institution. Vast majority
of patients were treated conservatively and by
VDRO. From this 149 patients 20 had shelf
acetabuloplasty
We retrospectively review results of 20 consecutive
patients (17 boys and 3 girls) who underwent 23
shelf acetabuloplasty procedures in our institution
for LCP disease. Bilateral procedure was
performed in 3 cases. Left hip was treated in 12
and right hip in 11 cases. All those patients were
capable of attending final follow-up. The average

The first author can be contacted at :
sakti2663@yahoo.com and 9437742303
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age of our patient cohort at diagnosis was 11 years
(range 7-15). Mean age at surgery was 9.3 years
(range: 7 to 14 years) . Mean follow-up was 5.8
years (range: 2.2 to 11.2 years) and median followup 5.7 years. Before surgery all children had only
conservative treatment including physiotherapy,
bed rest, and traction in abduction or trilateral
abduction orthosis . None of them had surgery on
involved hip.

measured to the end of solid bone graft. The leg
length discrepancy (LLD) and range of motion in
the operated hip joint were also measured. The
Stulberg classification was used for final results of
radiological assessment 12 .
TECHNIQUE
Bikini incision given. A gap was created between
Sartorius and TFL.The reflected tendon of the
rectus femoris is divided from the direct portion
and dissected posteriorly. A curvilinear slot is
produced in the subchondral bone of the
anterolateral aspect of the acetabular roof, 3-3.5cm
in length, 2-3mm in height, and 1cm in depth, in
an ascending direction from lateral to medial and
from distal to proximal. One or two cortical grafts
are harvested from the iliac wing, tightly inserted
in the slot with an extrusion of 1.5-2cm lying on
the hip capsule after its exposure. Cancellous graft
taken from ilium were placed over it and secured
with the reflected head of the rectus femoris. This
is sutured back to its origin on the direct head
keeping 5-6mm of the most lateral aspect of the
graft, exposed in such a way as to be in contact
with the cancellous and cortical graft harvested
from the same iliac wing, and put on top of it.
Trochanteric epiphysiodesis is percutaneous screw
fixation under image intensifier. Patient was
immobilized in spica cast for 6 weeks after
operation and then we started physical therapy
and walking with crutches without bearing.
Weight bearing was allowed 2 months after
surgery

Our Inclusion criteria's include :
-

Epiphysial involvement- (Catterall's) III, IV,
Salter-Thompson B, Herring B,C.

-

Older age group- More than 7

-

Stage of Evolution- IIb,IIIa (late fragmentation
and early regeneration)

-

Epiphysial extrusion- More than 20%

-

Decrease ROM of Hip

-

No previous surgery

The decision to perform a shelf acetabuloplasty
was based on clinical and radiological signs. The
indication for surgery on anteroposterior (AP) Xray film was femoral head subluxation more than
20% according to the Reimer index 7 or the
presence of hinge abduction, a flat uncovered
femoral head, and the Wiberg center-edge angle
8 less than 20°. Additionally in all cases the lateral
shape of acetabulum was classified into group B
or C according to Grzegorzewski et al.
classification system [1]. Before surgery we tried
to restore a good range of motion in the hip joint
by using physiotherapy and bed rest and traction
in abduction, particularly hip abduction (at least
15°) and internal rotation (at least 10°). These
children were all treated after the preferred period
of preventive surgery.

RESULTS
Out come measures include :

Clinical data and radiographs in AP and
Lauenstein position were used for evaluation.
According to the Herring classification 9 hips were
grouped into types B, B/C, and C, and according
to the Catterall classification 10 hips were grouped
into types III, and IV and we looked for "head at
risk" signs. The Reinberg classification was used
to evaluate the stage of disease 11 . The Reimer
index 7 , the Wiberg center-edge angle 8 , and
LLD were evaluated in every case. The Wiberg
center-edge angle at the final follow-up was
Volume I |Issue 1 |January- June 2015

-

Sphericity of femoral head - Stulberg
classification

-

Hip passive ROM in abduction and rotation
by goniometer

-

Iowa Hip Score

Radiographic parameters :

-7-

-

Femoral - head subluxation ratio

-

Femoral head size ratio

-

Sharp angle

-

Percentage of acetabular coverage
ISSN : 2350-1235

-

Wiberg center-edge angle (CE)

Outcome

Neck-shaft angle (NSA)Sixteen patients had
normal and 3 patients almost normal and painless
hip joint mobility at last follow-up (Figure 1-9). One
patient had limitation of the hip joint range of
motion, particularly the abduction and internal
rotation (patients with Stulberg type IV). The range
of motion has improved at final follow-up
comparing to preoperative status. Three patients
(15%) had an obvious Trendelenburg gait, 5 (25%)
had a moderate limp, and 12 (60%) had a normal
gait pattern.

femoral
subluxation ratio
femoral head size ratio(
affected hips versus the
contralateral
normal
Hips)
Sharp angle
percentage of acetabular
coverage
Weber
center-edge
angle (CE) (in degrees)
neck-shaft angle (NSA)
(in degrees)
Stulberg
staging- 13
cases at maturity

Femoral head "at risk signs" were present in all
cases ranging in number from one to four (one risk
sign, 9%; two, 17%; three, 22%; and four, 52%).
Mean Reimer's index decreased significantly from
a mean 32% before operation to 10.0% at last
follow-up . The mean Wiberg center-edge angle
increased significantly from a mean 17° before
procedure to 32° at last follow-up . According to
the Stulberg classification there were type I in 2,
type II in 7 (together 15 good results, 65.2%), type
III in 3 (satisfactory, 26.1%), and type IV in 1 hip
joints (poor, 8.7%). Final radiographic results
(Stulberg classes) were not related to gender,
involved side, age at diagnosis, number of "head
at risk" signs, and Catterall, Herring, and Reinberg
stages of the disease Iowa hip score improved from
71 to 92. (Table 1)

Post op
score
1.32

1.11

1.24

45
17

39
32

140

120

I-2, II7, III-3,
IV-1,
V-0
Iowa hip score
71 (30 92 (76
to 91)
to 100)
Range of motion (in 20/15
45/35
degrees) – abduction &
Int. rotation
DISCUSSION
Analysis of results in our patients confirms that
shelf acetabuloplasty gives satisfactory results of
involved hip. In our opinion it is effective in the
management of severely involved hips with
subluxation, incongruence, and hinge abduction.
We consider shelf acetabuloplasty as an operative
treatment in these cases, which allowed for the
acetabulum and femoral head restoration when
performed in late fragmentation or in early
regeneration stage. The shelf acetabuloplasty
provides good containment and gives good
support allowing for remodeling of the femoral
head. Preventive operative treatment methods for
LCPD-proximal femoral varus osteotomy or Salter
pelvis osteotomy-are rarely used in our practice.

During operation we did not observe any
complications. The lateral part of the acetabulum
was intact and there was no cup growth
disturbance during follow-up. Nevertheless,
during follow-up on X-ray film we detected partial
bone graft resorption in lateral part of the graft in
6 cases. The maximum bone disappearing was
observed in the first 6-9 months after surgery and
did not exceed 7mm. This phenomenon seen was
not cinically significant and satisfactory results
according to the Stulberg classification. No patients
required additional surgery.
Sharp angle improved from 45 to 39 degrees in
average and acetabular coverage improved from
17 to 32 %.
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Pre-op
score
head 1.65

Wright Perry DC and Bruce reviewed data of 24
patients older than eight years of age who had shelf
acetabuloplasty 13 . They noted medial joint space
ratio and the acetabular cover ratio improvement.
Most of their patients were Stulberg II or III at
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skeletal maturity 13 . In the study of van der Geest
et al. 6 patients at skeletal maturity had good
results (Stulberg 1 or 2), 10 hips had a fair result
(Stulberg 3), and 2 hips had a poor result (Stulberg
4 or 5), but it was better than the natural history of
the disease 14 . These findings are similar to ours.

showed that 100% of children older than 9 will
develop poor outcomes unless they are treated 12
, but Herring et al. lowered that age to 8 years 19
and Joseph to 7 years 20 . In our study we
performed shelf acetabuloplasty at the age of 7
years on the time of surgery. We want to emphasize
that this procedure was performed for hip
incongruence and subluxation after conservative
methods of treatment had failed.

Ghanem et al. reported more satisfactory
improvement in clinical and radiological
parameters in consecutive series of 30 patients with
lateral shelf acetabuloplasty with or without varus
osteotomy. At last follow-up all patients were pain
free, had satisfactory hip motion, mild or no
limping, and most of them were classified as
Stulberg 1 or 2 15 .

In the study of Daly et al. on skeletally mature
patients, who were treated with shelf procedure
in the initial stage of the disease, 22 of 27 hips were
rated as Stulberg groups 1 to 3. Poor results were
found mostly in girls over 11 years and with severe
form of the disease 18 . Jacobs et al. assessed this
procedure in the early stage of LCP disease as
appropriate surgical treatment for children older
than 5 years of age 5.

Hsu et al. performed a systematic review of the
medical literature. They found that this procedure
significantly improves coverage of femoral head
measured by most popular indexes. This is a safe
procedure and no major complications were noted.
However, there is no evidence that the procedure
prevents development of degenerative joint
disease or improves long-term function 16 .

There are several complications reported in the
literature following this procedure. Growth
disturbance of the lateral aspect of the acetabulum
did not occur in any of our patients. Similar to
Domzalski et al. and Daly et al. 2,18 we found that
acetabulum continues to grow following surgery
adequately covering the femoral head.

Yoo et al. identified prognostic factors to acetabular
remodeling. They concluded that hinge abduction
and marked collapse of the epiphysis were
negative prognostic factors 17 .

When bony shelf is stabilized using the reflected
head of the rectus femoris tendon, proximal shelf
migration is unlikely. We observed bone graft
resorption in lateral part of the graft in our study
group. In our opinion the reason of bone
disappearing is most likely not loading in this area
of the acetabulum.

However, Freeman et al. reported relatively good
results compared with historical controls in 27
children with Perthes disease and hinge abduction
at minimum 2 years follow-up 6 .
Domzalski et al. found that the shelf
acetabuloplasty performed just above lateral rim
of cup and joint capsule attachment to the iliac bone
stimulates the acetabulum to growth 2 .

This paper has limitations. The most important is
relatively small number of cases, which makes
statistical analysis not very reliable.

Some surgeons perform shelf acetabuloplasty at
time of diagnosis on all children older than seven
or eight years rather than waiting for subluxation
that will inevitably occur in that age group 5, 18-20.

CONCLUSION
Shelf acetabuloplasty allows achieving good
outcomes in the treatment of severe LCP disease.
The procedure improves coverage of femoral head
allowing its remodeling and ending in good
Stulberg staging and good ROM helps in squatting
and cross legged sitting which is the need of Indian
population.

Vast majority of the children older than 8 years in
the Perthe's study group were candidates for
surgery because only one patient older than age 8
remained Harring A throughout the course of
disease. All others became B, B-C, or C. Children
younger than 8 are observed for subluxation and
only have surgery when that happens but older
children rarely need to wait 19 . Stulberg et al.
Volume I |Issue 1 |January- June 2015
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PHOTOGRAPHS

Fig. 2. Immediate Post operative X-ray(Case No 5)

Fig 1. Pre operative x-ray in advanced stage of Perthe's
disease(Case No 5)

Fig4. Post op 5 year follow up function-cross legged
sitting (Case No 5)

Fig. 3 - 1 year follow up X -ray(Case No 5)

Fig. 5. Squatting is possible(Case No 5)
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Fig No 6- Pre op X-ray. (Case No 17)
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Fig. No 8- 3 years follow up- cross legged sitting
(Case No 17)

Fig. No 7- Post op follow up X-ray of 3 years duration

Fig. No 9- 3 years follow up- squatting
(Case No 17)
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MANAGEMENT OF SACRAL PRESSURE SORE BY SUPERIOR GLUTEAL ARTERY
PERFORATOR BASED FASCIOCUTANEUS FLAP IN PATIENTS WITH SPINAL CORD INJURY.
Dr. Pabitra kumar Sahoo1, Mamata Manjari Sahu2, Dr Pramod Kumar Parida3, Dr S P Das1,
Dr Ram Narayan Mohanty4,
Department of Physical Medicine and Rehabilitation and Physiotherapy, SVNIRTAR
1-Assistant Professor, 2-Senior Physiotherapist cum Junior Lecturer, 3-Lecturer,
4-Associate Professor and Officiating Director
ABSTRACT
Prolong confinement to bed in spinal injury patients imparts constant pressure on bony prominences resulting
impairment of blood flow to local tissue.Constant pressure of 2hrs or more produces irreversible changes leading to
tissue necrosis and development of pressure sore. Sacrum encounters highest pressure in supine position and is the
commonest site of pressure sore in spinal cord injury patients followed by trochanter and heel. 13 patients of spinal
cord injury patients presented with sacral pressure sore were managed surgically using superior gluteal artery
perforator based flap coverage. In 10 patients the flap was heeled uneventfully, one had significant complication
with wound dehiscence.
Objective of the study: Superior gluteal artery flap can be designed using anatomical land marks and successful
flap cover can be done for sacral pressure sore even in the absence of facility of Doppler probe for isolation of
superior gluteal arterial perforators.
Key words : pressure sore, sacrum, fasciocutaneus flap, spinal cord injury, paraplegia
INTRODUCTION :
Up to 80% of spinal cord injury patients develop
pressure sore at some point in their life
time.Sacrum encounters highest pressure in supine
position and is the commonest site of pressure
sore( Fig-1) in spinal cord injury patients followed
by trochanter and heel.
Reconstruction of pressure sore has always been
challenging. Immobile patients are prone to
develop pressure sores from unrelieved pressure
on tissue over the sacral area, with shear, friction,
moisture and malnutrition as contributing factors.
Up to one-third of immobilized patients in longterm care facilities will develop pressure sores [ 1
,2 ]. These defects have traditionally been
reconstructed
with
gluteus
maximusmusculocutaneous flaps. However, there
has been a change from the musculocutaneous flap
to the fasciocutaneous flap, with the superior
gluteal artery perforator (SGAP) fasciocutaneous
flap adapted for sacral pressure sore
reconstruction.
The first author can be contacted at :
pabitra2406@gmail.com and 9437081993
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An anatomical study of the gluteal region by
Ahmadzadeh et al.[3] revealed that (i) the superior
gluteal region is supplied by 5±2 cutaneous
perforators arising from the superior gluteal artery;
(ii) all perforators are musculocutaneous, with 50%
passing through the gluteus maximus muscle
while the remaining 50% pass through the gluteus
medius muscle; (iii) the average diameter of the
perforators arising from the superior gluteal artery
is 0.6±0.1 mm and the average pedicle length from
the deep fascia is 23±11 mm; and (iv) the average
cutaneous vascular territory for the superior
gluteal artery is 69±56 cm2 with each perforator
supplying an area of 21±8 cm2 . The superior
gluteal artery perforating vessels are vertically
orientated, travelling directly to the superficial
tissue up through the muscle. Generally laterally
placed perforators are preferred, as they yield a
longer vascular pedicle after dissection of the
perforator and its main source.
MATERIALS AND METHODS
All the patients with spinal cord injury admitted
to Physical medicine and Rehabilitation
Department of SVNIRTAR from January 2012 to
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December 2014 are evaluated for presence of sacral
pressuresore. 13 patients with stage 4 sacral
pressure sore were included for the study and were
planned for pressure sore coverage with superior
gluteal artery perforator based fasciocutaneus flap.
11 were male and 2 female with average age
45.3years ( range 32 - 58 years). 8 patients were
paraplegic and 5 were quadriplegic , 9 had
incomplete lesion , 4 had complete lesion and all
are non ambulatory patients. 11 patients with
spinal cord injury had traumatic origin 2 cases
were Potts paraplegia.
As a part of preoperative evaluation, X-ray pelvis
with sacrum was done for all cases to look for bone
involvement. Routine blood investigations
including Hb , DC,TLC, ESR,CRP, HIV HbSAg and
Serum Albumin was done for all the patients. Cases
with hypoalbuniemia (serum albumin <3.5gm/ml)
and anemia were corrected preoperatively. One
unit of blood was kept reserve for surgery in all
the cases. As a pre requisite all the patients must
able to sleep in prone posture for a long period.
For ensuring flap success and preventing
recurrence , strict guide line were followed like:
(i) strict pre-operative as well as postoperative
control of medical conditions such as diabetes
mellitus and hypertension. (ii) good control over
spasticity(iii) adequate
intra-operative
debridement of the sore with complete
bursectomy; (iv) maintaining a prone position for
2 weeks postoperatively; and (v) pre-operative and
postoperative optimisation of nutrition. Those
patients having sacral sore with features of chronic
osteomyelitis,urethral fistula, fecal soiling of
pressure sore and patients with poor compliance
are excluded from the study.
SURGICAL PROCEDURE
The patient was placed in a prone position on the
operating table. The site where the SGA enters the
buttock is identified at the junction of the proximal
and middle thirdsjunction of a line connecting the
posterior superior iliac spine (PSIS) to the apex of
the greater trochanter of the femur corresponding
to greater sciatic notch (Fig. 2). A line is then drawn
between the PSIS and the coccyx. The position of
the piriformis is located by joining the middle of
the PSIS-coccyx line to the superior edge of the
greater trochanter. As the SGA supplies the
suprapiriform portion of the gluteus maximus,
Volume I |Issue 1 |January- June 2015

perforators located cranial to the piriformis and
lateral to the SGA exit point are the important
perforators considered for designing the flap. The
sacral sore was then thoroughly debrided with
complete bursectomy( Fig-3). According to the
resultant sacral defect, the superior gluteal artery
perforator based flap was fashioned in an elliptical
design of corresponding size (Fig-4).As per
anatomical land marks superior gluteal arterial
perforators weremarked. The skin, subcutaneous
tissue and deep fascia were incised at the superior
border of the flap. Elevation was performedstrictly
in a subfascial plane. All cares were taken to avoid
injury to major perforators.. Good haemostasis was
secured after the flap circulation was ensured. The
flap was transposed into the sacral defect, taking
care to avoid any twisting, kinking, compression
or undue tension on the pedicle (fig-5). The donor
site was closed primarily.Close suction drain
drainwas placed under the flap .Drain was
removed at a average of 4th day. The patient was
maintained in a prone position for 2 weeks after
which suture removal and gradual mobilization
was allowed.Good control of spasticity being an
essential factor to prevent tension over the flap.
Post operative therapy carried out by therapist to
reduce spasticity and immobilization related
complications. All the patients were instructed to
avoid sleeping in supine posture for 8 weeks.
RESULTS
Out of 13 flaps 10 were heeled uneventfully
without any major complications. One case of
postoperative haematoma below the flap was
encountered leading to wound dehiscence.(Fig-6)
subsequently heeled with dressing. Superficial
stitch abscess was marked in 2 cases managed with
antibiotics. No recurrence of a bedsore occurred
after an average follow-up of 9 months (range 5 18 months).
DISCUSSION
Looking towards morbidity of a spinal cord injury
patient, conservative approach still remains the
first line of management for pressure sores.
Pressure relief, daily wound dressing, and
optimising the patient's nutrition aim at prevention
of infection and enhancing wound healing.
Conservative treatment is mostly effective in stage
1 and 2 pressure sores. Stages 3 and 4, as well as

-14-

ISSN : 2350-1235

failure of conservative treatment in treating stage
1 and 2 sores, require surgical management.
Common options include primary closure, skin
grafting, local random flaps, muscle flaps and the
recently developed pedicled perforator flap.
Pressure sore cover withSurgical management
has always been a challenge, with the ideal
operation still being sought. Davis in 1938,1st
suggest replacing the unstable scar of a healed
pressure sore with a flap tissue
The most commonly used method of sacral
pressure sore reconstruction is the gluteus
maximusmusculocutaneous flap, which has a good
reliable vascularity and greatly reduces
postoperative wound complication. However,
taking out of a portion of gluteus maximus may
cause gait disturbances in patients with expected
ambulation in future. Modification to that
procedure was made bye sliding gluteus maximus
flap, whereby structural and functional integrity
of the muscle was preserved. [4] .Other
disadvantages such as intra-operative blood loss
and limitation of future reconstructive options in
case of recurrence encouraged surgeons to try new
methods of reconstruction, which marked the
beginning of perforator based flap era. Koshima
et al. 1stdescribed the gluteal artery perforator flap
based on parasacral perforators[5] based
fasciocutaneous flap evolved on further
development of the work by Kroll and
Rosenfield.[6] The The superior gluteal artery
perforator flap was elevated on perforators from
the superior gluteal artery by careful dissection of
the musculocutaneous perforators from the
gluteus maximus muscle. This yielded a
fasciocutaneous flap consisting exclusively of skin
and subcutaneous fat, which retains the reliable
blood supply of the musculocutaneous flap but is
associated with reduced donor site morbidity.This
flap is muscle-sparing and therefore bene-ficial in
ambulatory patients. Higgins et al. suggest that
muscle sparing should be considered not only in
ambulatory and sensate patients, but in paraplegic
patients as well.[7] Muscle sparing is also
advantageous in that future reconstructive options
still exist in the case of failure of the perforator
flap or recurrence. The likelihood of perforator flap
failure is minimal. Fasciocutaneous flaps provide
better long-term results in surgical reconstruction
Volume I |Issue 1 |January- June 2015

of pressure sore than musculocutaneous flaps as
shown by Yamamoto et al.[8]
CONCLUSION
Superir gluteal artery perforator based flap can
be elevated on a single perforator without fear of
flap necrosis. Pre-operative preparation is the most
important factor for maintaining a healed wound
after flap closure. Spinal cord injury patients are
especially prone to postoperative recurrence of
theirpressure sores. This type of flap, being a
fasciocutaneous flap, lacks muscle 'cushioning' and
continued pressure over it will lead to recurrence
of the sore. Pre-operative pressure relief protocols
as well as ensuring patient compliance are
therefore mandatory before planning a flap
coverage procedure. Complete flap survival with
stable wound coverage, muscle-sparing properties
for future reconstructive options, minimal intraoperative blood loss and minimal donor site
morbidity make the superior gluteal artery
perforator based flap a reliable option for sacral
pressure sore reconstruction.
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THE EFFECT OF RELAXATION TECHNIQUE ON THE UE
FUNCTIONAL TASK PERFORMANCE IN STROKE PATIENT’S
WITH DEPRESSION.
Anurupa Senapati,
Assistant Professor &HOD.
Department of Occupational Therapy

ABSTRACT:
Depression is a common and important sequel of stroke, which may interfere with the functional recovery and
rehabilitation outcome of the stroke patient. The objective of this study is to find out the effect of relaxation technique
along with conventional Occupational therapy treatment on upper extremity functional task performance in stroke
patient.
Methods: Twenty subjects of stroke patients were selected for the study; those were screened by Beck depression
Inventory and confirmed having moderate to severe depression. The base line data of upper extremity functional
task performance were obtained by using Motor activity log. The subjects were randomly divided into two groups.
The subjects of both the groups had undergone conventional OT treatment for two month. The subjects of
experimental group had additional relaxation therapy for 20-30 minutes along with conventional therapy. Post
treatment data were obtained at the end of treatment. Baseline and post treatment data were taken for statistical
analysis.
The result of statistical analysis reveals that the subject of both the group showed improvement however the
experimental group showed better improvement than the control group.
Therefore it can be concluded that the relaxation therapy can be used as an adjunct to conventional Occupational
Therapy treatment for stroke patient, where the therapist can use holistic approach of treatment.
Key Ward: Depression, stroke, Upper extremity function.
INTRODUCTION:
Depression is a frequent complication of stroke
with prevalence of 25% to 70%. Hadidi,N, teat
jacobsan(2009) stated that Patient with PSD shows
less recover from functional impairment as
compare to non depressed patient. Alexopoulos et
al postulated that the controlled motor movement
which is affected in stroke due to ischemic lesion
and pyramidal tract involvement may also be
aggravated due to depression. Studies, also
suggest that extent of functional impairment is one
of the risk factor for development of PSD as well
as anxious personality. Dr Jacobson stated 'an
anxious mind cannot exist in a relaxed body.
Progressive relaxation technique is helpful in
controlling anxious mind, Research has focused on
the incidence, phenomenology course, and risk
The author can be contacted at
anurupasenapati@gmail.com and 09437631491.
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factor of PSD. Special attention has been given to
biological explanatory model, Such of PSD such
as lesion, location and vascular depression
hypothesis in addition to such biological approach,
the role of psychosocial facters should not be
neglected. The proceeding in PSD research
emphasize the need for a biopsychosocial
approach. Depression must not be accepted as a
non- modifiable eventuality of stroke. The onus
is on the rehabilitation process to intervene
aggressively to decrease post stroke depression.
Mr.A. K. Mandal(2009) suggested that there is a
positive correlation between UE motor function
and functional recovery in stroke patient.
Carin-Levy, G., Kendall, M., Young, A., & Mead,
G. (2009). The psychosocial effects of exercise and
relaxation classes for persons with stroke surviver.
The result reveals that, The classes motivated
ISSN : 2350-1235

participants to take part in other purposeful
activities, to continue to practice what they had
learned, it also led to an improvement of selfperceived quality of life, specifically, improved
confidence, physical ability, psychosocial
functioning, and a sense of empowerment. Taking
part in relaxation classes after stroke can contribute
to improved self-perceived quality of life,
improved psychosocial functioning, and improved
motivation to take an active role in the recovery
process
Alexopoulos et al postulated that late onset
depression often results from damage to frontal
sub cortical path ways associated with mood
regulation and cognition.The controlled motor
movement which is affected in stroke due to
ischemic lesion and pyramidal tract involvement
may also be aggravated due to depression.. It is
stated by Dr Jacobson 'Progressive muscle
relaxation is especially helpful for people whose
anxiety is strongly associated with muscle tension.
Progressive muscle relaxation helps in increasing
sense of control over moods, increase self esteem
increase spontaneity and creativity
AIM
To find out the Effect of relaxation technique on
the UE functional task performance in stroke
patient with depression.
ALTERNATIVE HYPOTHESIS
There is a significant difference in UE functional
task performance after using relaxation technique
along with conventional OT in stroke patient with
depression.
NULL HYPOTHESIS
There is no significant difference in UE Functional
task performance after using relaxation technique
along with conventional OT in stroke patient with
depression
METHODOLOGY
A total of 30 stroke survivors with unilateral CVA,
due to hemorrhage and infarction of either
hemisphere, both males & females between 25-85
years of age, 1st Stroke after six month to one year,
having no history of previous Mental Illness, with
moderate to severe depression according to Beck
Volume I |Issue 1 |January- June 2015

depression Inventory, with no perceptual,
cognitive deficits (MMSE >24) were taken from
SVNIRTAR Department of Occupational Therapy
for the study. Pre and post experimental design
was used. Subjects having Upper limb musculoskeletal or neurological condition other than
stroke, having receptive aphesia & visual
impairments were excluded from the study. After
screening, informed consent obtained from the
subjects and they were consecutively assigned to
control and experimental groups respectively. The
base line data were obtained for by administering
UE Motor Activity Log. The subjects of the control
group were provided the conventional
Occupational therapy for one hour, five days in a
week for two months and the subjects of the
experimental group were provided progressive
muscle relaxation therapy for thirty minutes per
day for five days a week for two month in addition
to the Conventional Occupational therapy. At the
end of two months post treatment data were
obtained.
DATA ANALYSIS
The Test parameters were compared before and
after therapy. Statistical calculations were
performed with SPSS version 16.0 package.
Statistical tests were carried with the level of
significance set at p? 0.05. The changes in the
outcome measures within control and
experimental groups were analyzed using
Wilcoxon Sign Ranks Test. Mann-Whitney U Test
was performed for knowing the significance
between the groups.
RESULTS
The individual characteristics of control and
experimental group are given in table 1
Table - 1: Descriptive characteristics
S.
No.
1.
2.

Baselines
Characteristics
No of subjects
Age range ( years)

3.

Mean age (±Std Dev.)

4.

Gender (M/F)

5

Right /left hemiplegia

Group A
(control)
15
34-77

Group B
(experimental)
15
34-68

53.2(±12.417) 51.933(±10.443)
13/2

12/3

9/6

10/5

Control group consisted of 15 subjects (13 male, 2
female), Mean age is 53.26, 9 Right & 6 Left
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hemiplegia, age range is 34-77 years. Experimental
group consisted 15 subjects (12 male , 3 female)
Mean age is , 10 Right & 5 Left hemiplegia, age
range is 34-68 years.
Table - 3: Showing results of Wilcoxon Sign Rank
Test for UE Motor Activity Log scale within the
groups.
GROUPS

Mean diff.

z

p (2 -tailed)

CONTROL

0.732

-3.410

0.001 *

EXPERIMENTAL

2.65

-3.408

0.001*

* Level of Significance
The results show that there is a significant
improvement in control & experimental group
with p values of 0.001 and 0.001 respectively.
Graph 1: showing mean score changes in the UE
Motor activity log scale of both the groups.

statistically significant as shown by results of Mann
Whitney U test at the p value 0.004.
DISCUSSION
The present study was designed to examine the
effects Progresive muscle relaxation therapy on UE
Functional task Performance. This study suggest
that Progresive muscle relaxation Therapy with
conventional occupational therapy can improve
UE functional task performance.
Stroke patients often do not use their more affected
arms for ADLs, even when they are capable of
doing so. In addition to causing a greater handicap
level, this non-use can undermine motor return,
because limb use appears to be related to cortical
reorganization and, ultimately, to reacquisition of
motor function.
The mean value of motor activity log scale, pre and
post scores are, 3.833 and 5.89 respectively. On
statistical analysis, the values were determined to
be significant at 0.004 level (table 4) which program
to improved UE functional task performance in
stroke survivors (graph 1).
The above results may be due to increased
motivation and decreased muscle tension by
progressive muscular relaxation therapy
programme. As the muscle tension which was
supper imposing on the neuro physiological
aspects of CVA leading to inability of using the UE
efficiently in the ADL function due to anxiety.

Table - 4: Mann-Whitney U tests results between
the groups.

OUTCOME
MEASURES
UE MAL

MEAN
DIFF.
2.06

z value

- 2.800

p Value

0.004 *

*Level of Significance
The Experimental group shows higher scores than
Control group in the outcome measure but it was
Volume I |Issue 1 |January- June 2015

The above statement may be substantiated with
the study done by Carin-Levey G et al, 2009 who
stated that taking part in either exercise or
relaxation classes after stroke can contribute to
improved self-perceived quality of life, improved
psych0-social functioning, and improved
motivation to take an active role in the recovery
process.
The above results may also contributed to the fact
that the relaxation technique used through sensory
motor approach has a positive effect on
hypertonicity(K walse,2001), these techniques are
incorporated through Progressive relaxation
Therapy programme. As the client were advised
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to contract and relax the muscles during
Progressive muscle relaxation programme.

2.

CONCLUSION
Progressive muscle relaxation programme is a
promising area of research and can be efficiently
used in clinical practice for treating stroke patients
with depression along with other convention
therapy.
This study concluded that Progressive muscle
relaxation programme is effective in improving UE
Functional task performance and in Stroke patients
and aultimately total functional recovery. It can
be used as an adjunct to Conventional
Occupational Therapy so that a holistic approach
of treatment of the stroke survivors can be done
by Occupational Therapist.

3.

4.

5.

LIMITATIONS AND RECOMMENDATIONS






Number of sample size is only 30, hence
studies including larger groups are
recommended.
Follow up retention of the effects of
Progressive muscle relaxation programme
was not done. Future studies recommended
doing the follow up effects.
Further study is recommended to compare the
effects of Progressive muscle relaxation
programme in males vs females.
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EFFECT OF TASK RELATED CIRCUIT TRAINING ON
PERFORMANCE OF LOCOMOTOR TASK OF
CHRONIC STROKE PATIENTS
Kshanaprava Mohakud,
Occuaptional therapist
Department of Occupational Therapy

ABSTRACT
Objective : To evaluate the immediate and retention effects of task related circuit training program on
the performance of locomotors related tasks in chronic stroke patients.
Design : Randomized controlled study
Setting : Department of Occupational therapy , S.V NIRTAR.
Subject : 30 stroke subjects were randomly assigned to experimental and control group.
Intervention:- Both experimental and control groups participated in therapy , 5 times a week for 4weeks.
Therapy was basically strengthening activities of lower extremity arranged in a circuit for experimental
group and conventional therapy for control group.
Main Outcome Measures : lower limb function was evaluated by measuring walking speed, endurance,
sit to stand and step test.
Result : The experimental group demonstrated significant improvement (p <0.05 ) in comparison with
the control group.
Conclusion : This study provides evidence for the efficacy of a task related circuit training for improving
locomotor function in chronic stroke.
Key words:- Stroke, rehabilitation, motor relearning, locomotion.
INTRODUCTION
Stroke is a major cause of disability and handicap
in adults. Rehabilitation of stroke patients aims to
reduce disability by optimising the performance
of everyday tasks where as many individuals are
significantly disabled and handicapped (Hill k.
Ellis1997, Dean C.M.et al1997). The ability to walk
independently is a prerequisite for most daily
activities. Walking speed should be optimum that
enables an individual to cross the street in allotted
time of pedestrian light, to step on and of a moving
walkway, walk around and over object. It has been
reported that only 7% of patients discharged from
rehabilitation met the criteria for community
walking which includes the ability to walk 500
meters continuously at a speed that would enable
them to cross a road safely. So they can not be a
functional walker.
The author can be contacted at
khsanapravamohakud@rediffmail.com
and 09437311347
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Walking dysfunction is common in neurologically
impaired individuals arising not only from the
impairment associated with the lesion but also
secondary to cardiovascular and musculoskeletal
consequences of disuse and physical inactivity
(Carr and Shepherd 2003). Stroke patients self
select a speed that require least energy (Gumby
1983) and may not have the ability to increase
walking speed without increasing energy
demands beyond their capacity ( Holden etal
1986). Such individual requires exercises for
increasing their walking speed and endurance.
Through research it has been found that practice
of an exercise will not generalise into improved
performance of functional task even with learner
who have no motor control deficits. So
rehabilitation of stroke patients should be based
on everyday tasks using information from
biomechanics and motor learning as well as
knowledge of pathology of impairment associated
with stroke (Carr and shepherd1987).Moreover
Carr and shepherd have suggested that training
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can be organised into a circuit with a series of
work station designed to strengthen affected
muscles and provide the opportunity for task
(having clear purpose product) practice which will
improve locomotion and the circuit training
program is a better method of fatigue management
and conditioning program over a control group.
AIM & OBJECTIVE
The main objective of the study is to investigate
the effects of task related circuit training on
performance of locomotor function.
METHOD
A convenience sample consisting of 30 subjects
recruited for the study purpose and they were
allocated to two groups through simple
randomization. To participate in the study the
subject had to meet the following criteria, First
stroke resulting in hemiplegia and is of at least 3
month of post stroke, Patient is able to walk 10
meters independently. All patients were of age
group of 50±20 with no sex barrier. Patients were
excluded if they had Medical conditions like
hypertension, joint arthraitis, cardiac diseases
which prevented participation in therapy program
and patients having psychiatric manifestations
scrutined by psychiatrist and having severe
cognition deficit which was measured with mini
mental state examination scale (MMSE).
Psychiatric illness was assessed by ICD -10
diagnostic criteria by psychiatrist.
All subjects had given their informed consent
and all procedures were performed in accordance
with the ethics approval granted by the S. V
.NIRTAR ethical committee.
DESIGN

INTERVENTION
The patients received therapy program 5 times a
week for 4 weeks. For experimental group the
therapy was designed as a circuit program with
subjects completing practice at a series of work
stations. The work stations were designed to
strengthen the muscle in the affected leg in a
functionally relevant way and provide for practice
of loco motor related tasks.
Tasks for Experimental group patients were :
Sit to stand
Sit to stand from appropriate seat height (height
of the chair is decided by the intervening therapist,
according to the ability of patients and gradually
height of the chair was decreased in every weak.)
During the activities feet were flat with no flexion
within upper body, throughout action by giving a
target to the eyes which is placed 2-3 meter in front
of eye level.

Stepping up and down
Patient was standing 15 centimetres away from the
15 centimetre wooden high block repeatedly up
and down the unaffected foot by standing on the
affected foot. During the activity patient was
instructed to do as fast as possible.

This study was a randomized pre test and post test
control group design to find out the effect of
therapy.
30 patients were selected for the study. 15 of them
received task related circuit training program (
group A) and 15 of them received conventional
therapy .
All the patients were selected from inpatient and
outpatient department coming to Occupational
Therapy Department of S.V. NIRTAR.
Volume I |Issue 1 |January- June 2015
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Stair climbing.
Patients were instructed to advance the uninvolved
leg first then the involved foot during ascending
of stairs and during stair descent involved leg first
then uninvolved leg and to walk reciprocally
without any support.

During therapy program feedback was given to
both the group of patients.
EVALUATION
Subjects were evaluated twice; before the training
(pretraining) and at the end of the training (post
training) .
CLINICAL TESTS /Outcome measures
Speed test.
Walking speed was measured by timing subject
over 10 meters with a stop watch. To avoid the
effects of acceleration and deceleration
measurement s were taken over the middle 10
meter of 14 meter walkway.
Step test

Heel raise and lower
The patient were asked to bear weight on forefeet
while standing on a stair remaining the heels free,
heels are lowered as far as possible, then raised
again to plantigrade with the hip and knee
extended.
Over ground forward walking, walking sideways
and walking backward. During walking patients
were instructed to take equal, even and long steps.
All the activities were done for 5 minutes each.
Before starting the training program and after end
of the training 5 minutes of warming up and
cooling down period was there.
Therapy given to conventional group Patients
were- Loco motor training emphasizing on hip
extension and weight transference by assistance
given to either side of the pelvis and with both the
patients arm held behind him, extended and
externally rotated to control his hip and knee
extension adequately. Shoulder rotation of patients
were facilitated with assistance of therapist to
inhibit arm hyper tonicity which prevents arm
swing. walking was facilitated in inhibitory
pattern with the hemiplegic arm resting on
therapists shoulder, rotation of pelvis was
facilitated and one arm was held forward and
upward in external rotation during walking. With
one hand against the patient's thoracic spine other
against his sternum, orientation of trunk correctly
over pelvis was facilitated.
Volume I |Issue 1 |January- June 2015

It was used to evaluate the ability to support and
balance the body mass by the affected lower limb
(dynamic balance) while stepping with the
unaffected limb. Briefly subjects started with their
feet parallel 5 cm in front of a 7.5c-m - high wooden
block. They were required to place their unaffected
foot wholly onto the block, and then return it to
the floor repeatedly as fast as possible for 15
seconds. The number of completed steps in a 15
seconds period was recorded. (Hill K.D,Bernhardt
J.& Anne M et al (1996).
Get up and go test
Subjects were required to stand up from a chair
with arm rest, walk 3 meters, turn around, return
to chair, and sit down. The time taken to complete
the task was measured with a stop watch. (Mathias
et al (1986).
6 minute walk test
It was used to measure the endurance. The patients
were asked to walkway which was marked in
every 5meter interval. The distance covered in 6
minutes was measured by meters.
All the tests were carried out on the same day
excluding the 6 minute walk test which was done
the next day to avoid the effect of fatigue of
patients. (paul Enright MD, (2003).
Data analysis
The unpaired "t '' test was used to compare the
therapeutic results between the groups. The paired
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"t "test was used for determining changes after the
treatment within each group. The Data were
analysed by paired "t" test. Differences were
considered significant if the p value was < 0. 05.
Statistical tests were completed using SPSS
version -17.

indicate that there is significant improvement in
experimental group where as no significant
improvement in control group.(TABLE-3).

RESULT
Overall analysis of the change scores indicated that
the experimental group performed significantly
better than the control group after training.
PATIENT CHARACTERISTICS
The table-1 depicts in group A - majority of patient
were in age group 51- 60 years age. The majority
patients presented for study were male 86.7% and
rest were female. In group B all age groups were
of equal distribution. Male female ratios were same
as group A.

Six minute walk test
The experimental group increased the distance
walked to a significantly greater extent than the
control group after the therapy. The statistical
analysis shows p is <0.01 in experiment group
but in control group p>0.01 .

Speed test
The result shows that There is significant
improvement in speed test in experimental group
and the p value is <0.01. Where as in control group
there is no significant improvement.(p .=.1).

and go test
Subjects in the experimental group reduced the
time taken to complete the get up and go test. There
is significant difference in experimental group,
Whereas the control group had no significant
difference in get up and go test.)

Step test
Subjects in the experimental group, but not the
control group increased the number of repetitions
of the step test after the intervention. These results
Volume I |Issue 1 |January- June 2015
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DISCUSSION

to physical outcome (Mackey F Ada et al. 1996).

The major finding of this study was that subjects
with chronic stroke who participated regularly in
4 weeks of task related circuit training program
basically designed to improve the strength,
endurance of the affected lower limb and
functional
performance,
demonstrated
improvement over the patients who received
conventional therapy.

All patients except one in the experimental group
regardless of skill level, made some improvement
in performance of the clinical tests. Though the
patient in the control group received therapy for
same period of time as experimental group, did
not improve significantly. The significant
difference between the groups reflects the efficacy
of training. The control group did not improve
significantly this may be because of therapy that
are imposed on them are based on passive rather
than active view of motor learning. It also
emphasized on learning movement pattern rather
than to solve motor problems (James Gordon).
According to Gliner et al. (1984) patients in
rehabilitation must relearn voluntary control over
injured muscles or learn new motor skills through
the use of functional activities. These functional
activities can be practiced efficiently in different
context for requisition of skills, optimal retention
and transfer of the learned skill. Task related
circuit training was conducted basing on these
fundamentals. So there was significant
improvement. More over tasks are alternated so
as to give rest to different muscle groups. Each
muscle group is given more time to rest before it
starts working again . As a result there is
significant improvement in strength and fatigue
management. The observations suggests that
individual after stroke are at risk of becoming
socially isolated and more disabled after
discharged from rehabilitation particularly in
ambulation skills. Those are inferior to the level
required for effective community ambulation. In
this study mean duration of stroke from on set is
1.34 year. The improvement in performance of gait
suggests that to maximize potential stroke
rehabilitation needs to continue in the long tem,
rather to stop within 3 month to 1 year pos stroke.
Circuit training was given 2 to 3 patients at a time,
for the purpose of increasing social interaction and
motivating to subjects to improve performance by
promoting competition and cooperation. So after
discharge from institute all the patients continued
the activities in their home as regular basis as
their confidence level has been increased and
motivation for activities are increased. The
limitation of the study is it did not include follow
up program to know the retention effect of skill

From the result it was found that patients in the
group A(task related circuit training group)
significantly improved in speed test as compared
to group B(control group). So it suggests that there
is significant improvement in gait velocity after
task related circuit training, which accords with
the finding of Dean et al. 2000. The increase in
speed may be due to increase in strength of ankle
plantar flexors, hip extensors and flexors. The
plantar flexors and hip extensors are the major
power generators for push up and pull-up during
propulsion (Richard et al. 1999; Teixeira salmela
1999, 2000).
After training the experimental group had
increased significantly in step test. The
improvement in step test indicates the dynamic
balance of experimental group increased after
training. As stepping up and down task is the
specific training practiced by the experimental
group, following the specificity of training there
is functional improvement. This may be due to
increase in strength and synergic relationship
between hip, knee, and ankle extensors of the
affected limb (Carr and Shepherd 2002). The
significant improvement in 6 minute walk test of
experimental group may be because of
improvement in Vo2 max as well as strength after
training which are diminished in stroke patients
( Joanna O Kelly et al. 2003) due to
neurophysiological and environmental factors. The
neurophysiological factors are loss of strength and
coordination (Burke D 1988) resulting in reduction
in no of motor units (Potempa et al. 1989) and
diminished capacity for oxidative metabolism in
paretic muscle tissue (Joanna O Kelly et al. 2003).
Environmental factors that may contribute to
impairment in fitness include bed rest and physical
inactivity (Mackey 2002) as the patient spend more
than 70% of the day pursuing activities unrelated
Volume I |Issue 1 |January- June 2015
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and gait in stroke patients. American Journal of
Physical Medicine Rehabilitation. ; 82, 42-47.

because of poor financial condition of patients,
who could not come for further follow up.
CONCLUSION
The result of the study demonstrated that patients
getting task related circuit training had more
improvement than the conventional therapy.
Hence task related circuit training has better effect
than conventional therapy. It is also very feasible
to conduct and less time consuming as it can be
given to a group of patients at a time. Very less
number of equipments are needed to conduct the
training. Hence it is also cost effective. All the
activities can be performed in home environment.
So patient can continue these activities at home on
a regular basis.
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EFFECT OFCERVICO-THORACIC MOBILIZATION ON
SHOULDER PAIN AND FUNCTIONAL INDEPENDENCE
IN PARAPLEGICS
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ABSTRACT
BACKGROUND : Pain is a common complication after spinal cord injury which can significantly impact upon
a person's functional ability and independence, ability to return to work and quality of life. There is a gap in the
literature regarding standardized exercise interventions for individuals with SCI (duration and frequency).
Therapeutic exercises appear to be more effective when combined with joint mobilization technique focused on
upper quarter. PURPOSE: To determine if manual therapy in addition with shoulder exercises is effective in
reducing pain and increasing function in persons with paraplegia having shoulder pain. METHOD: 30 subjects
were randomly recruited for the study. Group 1 received C5-T1 Maitland mobilization with stretching and
strengthening exercises while group 2 received exercises only. SPADI, WUSPI and FIM were used as outcome
measures. RESULTS: The overall result of the study suggest that both the groups (Manual therapy and exercise
therapy) improved significantly from pre to post treatment in all the three variables (SPADI, WUSPI, and motor
score of FIM) at the end of four weeks. Manual therapy group showed significantly better improvement in SPADI
and WUSPI. However, the improvement shown in the motor score of FIM was not statistically significant between
the two groups (p= 0.05). CONCLUSION: Manual therapy combined with stretching and strengthening exercises
is superior to exercises alone in reducing shoulder pain in individuals with paraplegia.
KEYWORDS: Paraplegia, shoulder pain, functional independence, cervico-thoracic mobilization
INTRODUCTION
Pain is a debilitating accompaniment of SCI that
imposes a major burden on individuals who have
already suffered substantial emotional and
physical trauma. Paraplegic individuals have been
traditionally rehabilitated to use wheelchairs for
functional locomotion and sports practice. The
most common complaint in manual wheelchair
users is shoulder pain which is commonly caused
by overuse. It leads to increased risk of shoulder
pathology- impingement syndrome and muscle
imbalance. If left untreated, pain can limit mobility,
independence and ADLs which will increase the
health risk and pressure sores. The demands
placed on the shoulder include transfers,
wheelchair propulsion, pressure relief and ADL
activities. It is estimated that 30%-50% of the
individuals with SCI have shoulder pain of such
severity that it interferes with transfers, manual
The author can be contacted at
garimagedamkar87@gmail.com and 09699063119
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wheelchair propulsion, overhead reaching, and
sleep; it can also limit vocational and recreational
pursuits.This prevalence increases with time. The
muscle imbalance that occurs includes tight
anterior shoulder musculature, fatigue of scapula
muscles, increased scapula protraction, weakened
or lengthened posterior musculature and scapula
stabilizers. Present treatment includes
pharmacological intervention (NSAIDs and
narcotics), corticosteroids injection, surgery
(rotator cuff repair), rest, modalities (eg.
Ultrasound, TENS, acupuncture), strengthening
and flexibility exercises, postural advice and
decreasing stress by using compensatory
techniques. Long term adverse effects of present
management have been noted. Also, there is a gap
in the literature regarding standardized exercise
interventions for individuals with SCI (duration
and frequency). Evidences suggest that inclusion
of manipulative interventions indeed may be
helpful in treatment of individuals with shoulder

-27-

ISSN : 2350-1235

pain. Therapeutic exercises appear to be more
effective when combined with joint mobilization
technique focused on upper quarter. The addition
of manipulative therapy resulted in significant
improvements in short and long term recovery
rates and severity in individuals with shoulder
pain without paraplegia but no published study
have been found which has studied the effect of
cervico-thoracic mobilization in shoulder pain and
functional independence in paraplegics and there
is a need in that respect.

o

Hypermobility

o

Any systemic disease or malignant condition

o

Any congenital disorder.

METHODOLOGY
o STUDY DESIGN: Pre-test and post-test
experimental study design

o

Shoulder pain and disability index (SPADI)

o

Wheelchair User's Shoulder Pain Index
(WUSPI)

o

SOURCE OF DATA: SVNIRTAR, Cuttack,
Odisha

o

Functional independent measure (FIM)motor score

o

SAMPLE SIZE : 30 subjects

PROCEDURE

o

POPULATION: Paraplegic subjects who met
the inclusion and exclusion criteria were
recruited for the study. A written informed
consent was obtained from each subject.

o

GROUP ASSIGNMENT: Selected subjects
were randomly assigned to the two groups
after getting written consent.

After fulfilling the inclusion and exclusion criteria
subjects were asked to fill the consent form.
Subjects were then randomly assigned into manual
therapy and exercise therapy group. Detailed
assessment was done for all the subjects and the
dependent variables were measured. Following
measurement of the dependent variables the
participants were asked to come next day for
beginning of the therapy session. Total duration
of treatment was 5 days a week, one session for a
day for 4 weeks.

INCLUSION CRITERIA
o

Paraplegics having shoulder pain.

o

Able to propel wheelchair independently on
even surface and on ramp.

o

Adult population: 18-50 years of age.

o

Both the genders were included in the study.

EXCLUSION CRITERIA
o

Any change of medication less than 2 weeks
before or during the study.

o

Any other treatment of shoulder joint pain.

o

History and physical diagnosis of shoulder
dislocation, subluxation or fracture, rotator
cuff tear.

o

Elbow, wrist and hand pain

o

Acromioclavicular joint pathology

o

History of cervical, shoulder or upper trunk
surgery.
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VARIABLES
INDEPENDENT- i) cervicothoracic mobilization,
ii) exercise therapy (stretching and strengthening)
DEPENDENT- i) pain, ii) functional independence
OUTCOME MEASURES

EXERCISE THERAPY
Exercise therapy group received stretching and
strengthening exercises in the department for 4
weeks. Upper trapezius, pectoralis major,
pectoralis minor, long head of biceps and posterior
capsule were stretched. Strengthening of serratus
anterior, middle trapezius, lower trapezius, and
external rotators of shoulder was done.
MANUAL THERAPY
Manual therapy group received same exercise
therapy along with cervico-thoracic mobilization
for a period of 4 weeks. Central PA mobilization
was done from C5 to T1 spinous process for two
minutes at each segment with a frequency of 2Hz
and amplitude as tolerated by the patient with little
discomfort and no pain.
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DATA ANALYSIS

Graph 2: Wheelchair Users Shoulder Pain Index

Statistical analysis was performed using SPSS
version 16.0. The dependent variables were
analyzed using repeated measures ANOVA. There
was one between factor (group) with two levels
(groups : manual therapy and exercise therapy)
and one within factor (time) with two levels (pretest and post-test). All pair wise post-hoc
comparisons were analyzed using a 0.05 level of
significance.
RESULTS
The overall result of the study suggest that both
the groups (Manual therapy and exercise therapy)
improved significantly from pre to post treatment
in all the three variables (SPADI, WUSPI, and
motor score of FIM) at the end of four weeks.
Manual therapy group showed significantly better
improvement in SPADI and WUSPI. However, the
improvement shown in FIM was not statistically
significant between the two groups.

Graph 1: Shoulder Pain and Disability Index
(Mean±SEM)

Graph 1 illustrates that there was improvement in
SPADI in both the groups following treatment for
4 weeks. The manual therapy group showed
greater improvement in pain and disability as
measured by SPADI in the post- treatment
measurements as compared to the exercise therapy
group. There was main effect for time F (1,28,0.05)
= 95.309, p= 0.000. There was also a main effect for
group F (1,28,0.05) = 9.267, p= 0.005. The main
effects were qualified into time × group interaction
F (1,28,0.05) = 20.848, p= 0.000. Tukey's Post Hoc
analysis shows that there was a significant
improvement in SPADI score for both the groups.
However, the manual therapy group showed
significantly greater improvement than exercise
therapy group at the end of 4 weeks.
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Graph 2 illustrates that there was improvement in
WUSPI in both the groups following treatment for
4 weeks. The manual therapy group showed
greater improvement in the post- treatment
measurements as compared to the exercise therapy
group. There was main effect for time F (1,28,0.05)
= 106.376, p= 0.000. There was also a main effect
for group F (1,28,0.05) = 6.757, p= 0.015. The main
effects were qualified into time × group interaction
F (1,28,0.05) = 17.260, p=0.000. Tukey's Post Hoc
analysis shows that there was a significant
improvement in WUSPI score for both the groups.
However, the manual therapy group showed
significantly greater improvement than exercise
therapy group at the end of 4 weeks.
Graph 3 : Functional Independence Measure (FIM)

Graph 3 illustrates that there was improvement in
the motor score of FIM in both the groups
following treatment for 4 weeks. The manual
therapy group showed improvement in the posttreatment measurements as compared to the
exercise therapy group. There was main effect for
time F (1,28,0.05) = 45.508, p= 0.000. The main effect
for group did not achieve significant level F
(1,28,0.05) = 1.616, p= 0.214. The main effects were
qualified into time × group interaction F (1,28,0.05)
= 5.141, p=0.031. Tukey's Post Hoc analysis shows
that there was a significant improvement in FIM
motor score for both the groups. However, both
the groups did not show statistically significant
difference at the end of 4 weeks of treatment.
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DISCUSSION
The reason for the improvement of both the groups
with treatment may be because of the common
exercise protocol. The exercise therapy treatment
was designed to treat the altered muscle length and
strength (i.e. muscle imbalance) which helped to
break the vicious cycle of chronic pain. So
reduction of pain in both the groups could be
ascribed to the common treatment. The possible
mechanisms responsible for pain reduction by
exercise therapy includes- i) stimulation of
mechanoreceptors, ii) production of betaendorphins, iii) reduce muscular imbalance, iv)
increase extensibility of soft tissues, v) reduce
fatigue, and vi) decreases fear avoidance. In this
study, there is significant greater reduction in pain
in manual therapy group. This could be attributed
to the fact that in addition to the effects of exercise
therapy, subjects got additional benefits of cervicothoracic mobilization. It was proposed that manual
therapy technique relieves pain by- i)
neurophysiological, ii) biomechanical and iii)
psychological effects.
Findings of the present study showed significant
improvement in motor score of FIM in both the
exercise therapy and manual therapy group at the
end of 4th week. But there was no significant
difference between the two treatment groups.
Although the pain was reduced significantly in
manual therapy group, WUSPI scores also showed
significant difference but it could not be transferred
to ADLs as measured by FIM. The FIM does not
measure the abilities of the person; instead scores
are given based on what the person does. This
could be a reason that the differences in FIM scores
are not statistically significant between the two
groups. Also, in spite of the abilities, the functional
independence in paraplegia also depends upon-i)
level of injury, ii) level of impairment, iii)
motivation, and iv) environmental factors. These
factors could be important in determining the
maximum functional level a person may achieve
and the amount of assistance required to perform
the activities of daily living following spinal cord
injury.
CONCLUSION

alone in reducing shoulder pain in individuals
with paraplegia.
LIMITATIONS
Small sample size, no control group, no follow-up
was taken and strength of shoulder muscles has
not been measured which might be helpful to
predict the effect of both therapies on the shoulder
muscle strength.
RECOMMENDATIONS
o

Large sample size can be taken

o

Same type of study can be conducted on
individuals

-

With complete versus incomplete paraplegia

-

With higher paraplegia versus lower
paraplegia

o

A follow-up study after withdrawing manual
therapy can be done to establish the carry-over
effect of manual therapy.

o

WUSPI alone can be used to determine the
effect of shoulder pain on the functional
abilities in persons with paraplegia.

CLINICAL UTILITY
Cervico-thoracic mobilization can be performed in
clinical settings for reduction of shoulder pain in
individuals with paraplegia.
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The most cited definition of spasticity is: Spasticity
is a motor disorder characterized by a velocity
dependent increase in tonic stretch reflexes
(muscle tone) with exaggerated tendon jerks,
resulting from hyperexcitability of the stretch
reflex, as one component of the upper motor
neuron syndrome' (Lance, 1980). Spasticity is a
common sequel to an insult to the upper motor
neuron (UMN) of cortical, subcortical or spinal
cord origin. Spasticity is often cited as a significant
problem in multiple sclerosis, traumatic brain
injury, cerebral palsy, spinal cord injury, stroke etc.
Among the many impairments of SCI, spasticity
play an important role (Vijayakumar and Singh,
2004 ). Spasticity may contribute to pain, fatigue,
development of contractures, pressure ulcers,
compromising safety, & overall negatively
influence the quality of life through restricting the
ADLs. Spasticity is one of the major constraints for
the function and its documentation is equally
important to understand its nature and
fluctuations over time and with treatment. In a
study of 96 persons with acute SCI, Maynard et
al., found the incidence of spasticity to be 67% with
37% requiring treatment by the time of discharge
& 78% & 49% respectively by the time of the first
annual follow up visit.
Assessment of spasticity is complex due to its
various manifestations, difficulties to distinguish
between neural and non-neural components, and
different characteristics during passive and active,
more functional movements. Additionally, there
can be a discrepancy between outcomes of
objective tests and the patients' perception and,
finally, a single momentary assessment may be
The author can be contacted at
kabasiantony@gmail.com and 09836750346
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erratic. Clinical scales for the assessment of
spasticity mainly concentrate on resistance to
passive movement. In laboratory settings,
biomechanical or neurophysiological methods of
measurement can be used, assessing either the
resistance to imposed passive movement or the
electrical activity of the involved muscles. The most
widely accepted clinical scale to measure muscle
tone is the modified Ashworth Scale (Pandyan et
al., 1999, Skold et al., 1999, Gregson et al., 2000,
Satkunam, 2003, Ivanhoe et al., 2004). An adapted
version, called the modified Ashworth Scale was
introduced by Bohannon and Smith (1987) with an
additional category of +1 falling between 1 and 2,
which aimed to increase the sensitivity of the scale
by identifying the phenomena of catch a sudden
increase in muscle stiffness in response to a brisk
muscle stretch (van der Salm et al., 2005). The
Ashworth and the modified Ashworth scales have
garnered controversy regarding their metric
properties. These scales have been applied to a
myriad of disease conditions (brain injury, stroke,
MS, SCI, and other neurodegenerative conditions)
which have implications of spasticity. Modified
modified Ashworth Scale (MMAS) omits the
ambiguous category +1 and redefines the grade 2
(Ansari et al., 2006).
Apart from MMAS, in clinical setting, spasticity
can be assessed by Spinal Cord Assessment Tool
For Spastic Reflexes (SCATS) to measure SCI
spasms & spastic hypertonia. The SCATS is a
physiologically based measure for spastic reflexes
for use in individuals with SCI. It was developed
in response to the demand for a standardized,
simple clinical measure that encompasses the
primary spastic reaction in the SCI population. The
SCATS is split into 3 subscales, each addressing a
separate spasm: clonus; flexor spasms; extensor
spasms. Penn Spasm Frequency Scale (PSFS) is a
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patient's self-report on perception of spasticity
frequency & severity. The modified PSFS queried
frequency & severity separately. If no spasm is
reported, severity rating is not necessary. PSFS is
developed to augment clinical ratings of spasticity
and provide a more comprehensive understanding
of an individual's spasticity status. Patients report
their perceptions of spasticity with regards to
frequency and severity. In general, self-report
measures of spasticity correlate only moderately
with clinical examination suggesting that the
elements of spasticity evaluated in the physical
examination do not represent what is important
to persons with SCI spasticity.
To more fully understand spasticity as experienced
by the client, self-report spasticity measures are
an important adjunct to other clinical measures of
spasticity. Use of Isokinetic dynamometry to
measure spasticity has been recommended
because of the difficulties associated with clinical
scales. Spasticity evaluation is now frequently done
by Isokinetic dynamometers because of
standardized & controlled displacement of both
the velocity & range of motion. The ability to vary
velocities allows for the evaluation of the rate
dependent characteristics of muscle tone. Use of
isokinetic dynamometer, allows for evaluation of
the rate dependent characteristic of muscle tone
as well as increased stiffness of non-reflex
components. Measuring the magnitude of
spasticity is essential for determining the
effectiveness of therapeutic intervention. Spasticity
is measured by using a dynamometer by moving
a limb passively through a defined range of motion
while the peak resistive torque is calculated.
Another method to measure spasticity through
isokinetic dynamometry data to perform a
regression analysis to derive a slope value from
mechanical work measurements calculated at
multiple velocities. According to Akman et al
(1919) peak resistive torque should be used to
measure spasticity whereas slope value from
mechanical work measurements can be used to
quantify hypertonus of any type. Reliability of
isokinetic dynamometer measurement has been
examined in several studies, from which it can be
concluded that the resistive force values are highly
reproducible for low as well as high angle
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velocities in able body persons as well as
individuals with neurological insult.
Several studies have demonstrated that reductions
in spasticity as measured clinically necessarily
correlated with improvements in function
(Lechner et al., 2006, Adams et al., 2007). Finally,
multijoint flexor & extensor spasms, which are
prevalent in SCI, are not accounted for in the
Ashworth Scale MAS (Benz et al., 2005). Skold et
al. (1999) reported a relationship between selfreported spasticity and impaired range of motion
for hip abduction and flexion bilaterally. They
recommend self-reporting of spasticity with
regular intervals over several consecutive days.
Repeated modified Ashworth ratings would also
be beneficial in determining the character of the
individual experience of spasticity. Using a Spasm
severity scale (SSS) Lechner and colleagues (2006)
compared present spasticity (SSS present, that
experienced during testing) with general spasticity
(SSS general, that ordinarily experienced
throughout the day). They found a good
correlation (r=.70) between the Ashworth Scale and
SSS present, but a weak correlation of r=0.36
between the Ashworth Scale and SSS general. This
suggests that while Ashworth scores may offer
insight into the patient's perceptions of their
spasticity at the time of testing, they cannot be used
as a measure to reflect the patient's generally
perceived spasticity. A co relational analysis of SSS
present and SSS general would have enabled
further discernment.
Only Priebe and colleagues (1996) have drawn
comparisons between self-report measures of
spasticity. A sample of veterans with SCI showed
weak correlations between Penn Spasm Frequency
Scale and self-report scales of interference with
function (estimated polychoric correlation =0.407)
and pain (estimated polychoric correlation= 0.312).
The SCATS flexors spasm & clonus scores
correlates well with MAS but only the SCATS
clonus score correlated significantly with PSFS (
r=0.59) (Benz EN 2005).
Based on the literatures review, in the present
study the above 3 clinical tools will be used; which
are well tolerated by the patients during routine
assessments, simple to administer & requiring no
specialized equipments. Spasticity due to spinal
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cord injury encompasses clinically increased
muscle tone, exaggerate tendon reflexes, clonus,
& spasms. None of the clinical scale includes all
the aspect of spasticity during measurement on the
other hand isokinetic measurement of spasticity
(passive resistive torque ) is said to be highly
reproducible where both the velocity & range of
motion can be controlled.
METHODOLOGY
A total of 50 (47 males & 3 females) subjects with
SCI, who met the inclusion & exclusion criteria &
who gave a written consent were recruited.
Inclusion Criteria were persons with spinal cord
injury (both traumatic greater than 3months & nontraumatic), having spasticity of the lower limb.
Patient should be co-operative, oriented &
medically stable & able to maintain sitting posture
for 30 minutes, with or without support. Exclusion
Criteria were orthostatic hypotension and
associated neurological diseases, limited range of
motion of hip, knee & ankle due to contractures,
heterotopic ossification (HO) at hip & knee, where
passive range of motion is contra-indicated,
subjects enrolled in another clinical trial or research
or intervention to lower extremity and patients
taking anti-spastic medicine.
The details of examination & measurement
procedure were explained to the subjects & a
written consent was taken. Spasticity was
measured using Modified Penn Spasm Frequency
Scale (PSFS), Spinal Cord Assessment Tool for
Spastic Reflexes (SCATS), Modified Modified
Ashworth Scale (MMAS) & by Isokinetic
dynamometer randomly.
Commercially available computerized isokinetic
dynamometer (CSMI HUMAC/NORM ™
Isokinetic device) was used to quantify passive
resistance. The individuals were secured on the
isokinetic dynamometer seat with pelvic & thigh
straps. For the ankle tests the foot was strapped
into a modified footplate & heel cup was attached
to the lever arm with the patient in supine & his
thigh supported by a thigh pad. The joint axis was
aligned with the lever arm. The lever arm was
anatomically referenced to the ankle joint. Ankle
dorsiflexion & planterflexion range of motion
limits were established. Knee measurements were
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done in the sitting position with the leg hanging
out of the seat and the rotation axis of the
dynamometer was set to correspond with the
rotational axis of the knee joint. The hip was
maintained at 85° flexion with the attachment of
the lower extremity to lever of the dynamometer
was made 4 cm above the lateral malleolus. We
followed Akman (1999) protocol & added it to the
continuous passive motion mode menu of the
machine in order to standardized our method
Three consecutive passive joint motions were
performed at four selected velocities (60°, 90°, 120°,
and 180°) for each motion type. Correction for
gravity was undertaken to account for the weight
of the limb. According to the set up of the machine,
concentric torque values represent the forces
pushing against lever, while eccentric torque
represent pulling forces. For each joints, resistance
to passive motion was determined by recording
the 3 eccentric peak torque values in Newtonmeter (N-m) at all velocities & joint motions. The
maximum peak torque (MT) values of 3 repetitions
& the sum of 3 peak torques (ST) for each joint
motion at each velocity were recorded. Average
MTs & STs were also calculated for each subject by
summing the 3 MTs & STs at four velocities &
dividing by four. Prior to evaluation a trial session
was applied to get the client acquainted with the
procedure.
A single passive movement were done to
determine the spasticity during knee ( quadriceps,
& hamstring ) & ankle ( planter flexor ) movement
according to MMAS grading. For knee flexor &
extensor grading the patient was in side lying
position with the hip in neutral in position. For
the ankle joint, patient was positioned in supine
with the knee extended.
SCATS: Clonus: Clonus of the plantarflexors was
quantified in response to a rapid passive
dorsiflexion of the ankle. The ankle was dorsiflexed
at an angle that triggered clonus, and the duration
of clonic bursts was timed. An ordinal rating from
0 to 3 was determined by the duration of clonic
activity where 0 is no reaction; 1 is mild, clonus
was maintained
less than 3 seconds; 2 is moderate, clonus persisted
between 3 and 10 seconds; and 3 is severe, clonus
persisted for more than 10 seconds.
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SCATS: flexor spasms. With the knee and hip
extended to 0°, the clinician applied a pinprick
stimulus for 1 second to the medial arch of the
subject's foot. Excursion of the big
toe into extension, ankle dorsiflexion, and knee and
hip flexion were visually observed for severity. The
rating scale consisted of a score from 0 to 3, where
0 is no reaction to stimulus; 1 is mild, less than 10°
of excursion in flexion at the knee and hip or
extension of the great toe; 2 is moderate, 10° to 30°
of flexion at the knee and hip; and 3 is severe, 30°
or greater of knee and hip flexion.
SCATS: extensor spasms. With the contralateral
limb extended, the tested knee and hip were
positioned at angle of 90° to 110° of hip and knee
flexion, and then both joints were simultaneously
extended. One hand cupped the heel while the
other was placed on the outside of the thigh. Once
a reaction was elicited, the duration of visible
muscle contraction
in the quadriceps muscle was measured by
observing superior displacement of the patella. The
timed scale (0 -3) that was used for clonus was also
applied to the timed extensor spasms.
Patients reported their perceptions of spasticity with
regards to frequency and severity. The First
component is a 5 point scale assessing the frequency
with which spasms occur ranging from "0= No
spasms" to "4 = Spontaneous spasms occurring more
than ten times per hour". The second component is
a 3 point scale assessing the severity of spasms
ranging from "1 = Mild" to "3 = Severe". The second
component is not answered if the person indicates
they have No spasms in part 1.
DATA ANALYSIS
Kendall Correlation Coefficient analysis was done
to find out the relationship between isokinetic
measurement of passive resistance torque and
clinical scales of spasticity measurement (MMAS,
SCATS, PSFS). All the data analysis was done with
the SPSS software version 16.0.
RESULTS
Isokinetic vs MMAS: Kendall Coefficient of passive
resistance torque & MMAS ranges from (r= 0.2180.240 ) for Quadriceps, (r= 0.274-0.330 ) for
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Hamstring & (r= 0.376-0.444 ) for planter flexors.
Isokinetic vs SCAT: Kendall Coefficient of passive
resistance torque & SCATS ranges from (r= 0.0800.115) passive resistance torque of Quadriceps vs
Extensor Spasm, (r= 0.049-0.111) passive resistance
torque of Hamstring vs Flexor Spasm, (r= 0.399 to
0.494) passive resistance torque of Planterflexor vs
Clonus.
Isokinetic vs PSFS (SFS & SSS): Kendall Coefficient
between Passive resistance torque of Quadriceps,
Hamstring & Planterflexor and Frequency of PSFS
scale ranges from r= -0.051-0.228. And Kendall
Coefficient between Passive resistance torque of
Quadriceps, Hamstring & Planter flexor and
Severity of PSFS scale ranges from r= 0.025 - 0.218.
DISCUSSION
ISOKINETIC VS MMAS: Quantification of
spasticity by any clinical tool must be able to
distinguish between the neural & non-neural
components, correctly elicit velocity dependent
increase passive resistance & be concerned about
the other manifestation of spasticity ( spasms,
clonus). Further any tool that measures spinal
spasticity have to measure muscle tone (Intrinsic
tonic spasticity), tendon reflex & clonus (Intrinsic
phasic spasticity ) and spasms (Extrinsic spasticity
).Hence we used three different scales to measure
spasticity; the MMAS, SCATS and PSFS. AS and
MAS are criticized for their vulnerability to
subjective interpretation by the examiners as they
do not quantify passive resistance in absolute.
Examiners may thus draw biased conclusions
about the findings and their implications (Pandyan
et al., 1999). We chose MMAS as this scale omits
the ambiguous category +1 and redefines the grade
2 (Ansari et al., 2006). Further studies have shown
good intra and inter-rater reliability of MMAS in
patients with spinal cord injury.
MMAS scale for the assessment of spasticity
mainly concentrates on resistance to passive
movement. MMAS is dependent upon the
perception of the examiner. Differentiation
between neural and non-neural contributions is
difficult. Iso-kinetic measurement is a
biomechanical method of measurement of
spasticity. This method of measurement relies on
the resistance to imposed passive movement. Their
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clinical relevance seems limited & again their
inability to distinguish between neural and nonneural components of spasticity is questionable.
The poor correlation between MMAS and
isokinetic measures can be attributed to the
variable measured in spasticity. Scales based on
physical movement rely on the assumption that
the linear velocity and range of motion regulated
by the examiner are the same between trials
(Pandyan 1999), which in reality is not perfectly
reproducible. The resistance to passive movement
as measured by MMAS is a sum total of reflex
muscle activity and non-neural mechanical
characteristics. It is influenced by changes in viscoelastic properties of joint structures and soft tissues
after an upper motor neuron lesion. In addition,
changes in mechanical muscle-fibre properties
might contribute to spastic muscle tone.
In the present study, Grade 1 was awarded to the
majority of the participants of all the muscle groups
followed by grade 0, 2, & 3. The mean ± SD for the
quadriceps muscle's Average Maximum Torque
(AvgMT) = 12.546± 5.90 N*m, mean ± SD for the
Hamstring muscle's Average Maximum Torque
(AvgMT) = 13.826 ± 5.469 N*m & mean ± SD for
the Planterflexors muscle's Average Maximum
Torque (AvgMT) = 12.755 ± 15.524 N*m.
Perell et al (1996) studied the quantifying muscle
tone in spinal cord injury patients using isokinetic
dynamometric technique found decreased peak
torque in spastic patients in comparison to flaccid
and able subjects. They took spastic patients of
ashworth grading of 2-4. Their Tmax values are at
60°/s the mean ± SD for the spastic group T max
FLX = 8.00 ± 4.35 N*m, the flaccid group Tmax FLX=
16.68 ± 6.84 N*m, and the normal group Tmax FLX=
16.63 ± 4.10 N*m. At 120°/s, the mean ± SD for the
spastic group Tmax FLX= 19.00 ± 7.11 N*m, the
flaccid group Tmax FLX = 34.31 ± 9.74 N*m, and
the normal group T max FLX = 36.49 ± 1 3.1 3 N*m.
In 1999, Franzoi et al studied with a group of 12
subjects with complete traumatic spinal cord injury
& 12 able-bodies to assess spasticity of hamstring
& quadriceps and found significantly lower
average torque in the SCL group with AS score 12 compared to the normal group at 60°& 120°/sec.
Pierce et al (2008) didn't found any significant
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relationships between quantitative measurement
of spasticity (peak passive torque at 15, 90 & 180
deg/s) & clinical measurement (AS) scale for
spasticity in either group i.e. knee flexors &
extensors in children with spinal cord injury.
Akman et al (1999) found Ashworth grade 1 of knee
flexors & extensors did not differ from control
group in their torque values. And Ashworth
grades 2 were insignificant in respect to control
group. Pandyan et al (2001) studying the validity
of the modified ashworth scale, showed limited
association with the measure of resistance to
passive motion. Rabita et al (2005) found the
ashworth score was significantly correlated with
the normalized passive resistance for each velocity
whereas no correlation was observed with the raw
passive resistance. Alibiglou et al (2008) studying
the relation between ashworth scores &
neuromechanical measurements of spasticity
following stroke concludes that MAS does not
provide reliable information about the origin of
the torque change associated with spasticity. In a
another study Rabita et al (2005) compared the
kinematic parameters of imposed ankle
mobilizations measured by ashworth scale &
isokinetic device, concluded that manual test can't
be simulated by isokinetic device. Limited
association between Ashworth & Isokinetic
measurement may be due to different patient's
position, different repetition of movements and
different velocity of performing the movement.
Other factors that might have contributed to the
poor correlation may include the following:
Reliable and comparable measurement of
spasticity, required an exact description of test
position and procedure (Kakebeeke et al, 2002).
Muscle spindle activity is linearly related to muscle
length, and it's activation threshold is reduced
during passive stretch. Wolf et al stated that initial
position of joint affects muscle length &
consequently the degree of depolarization among
motorneurons that are influenced by spatial &
temporal summation of cutaneous &
proprioceptive inputs interfering the muscle's
response to stretch. While the MMAS was
performed in appropriate starting positions where
full range was possible, measurement using
isokinetic machine allowed movements that are
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possible only by keeping the other joints in flexion
or extension. Further the starting position in which
spasticity was evaluated for both the techniques
differed grossly. Another factor that might have
contributed to poor correlation is repetition.
Resistance to passive movement is affected by
repetition. Bruke et al has shown reduction of
stretch reflex due to fatigability with repetition.
While MMAS necessitated only 1 movement,
isokinetic machine necessitated a total of 12
movements for a single measurement. MMAS
required testing in one velocity but isokinetic
measurement was calculated with different
velocities.
ISOKINETIC VS. SCATS
The poor correlation between isokinetic output and
SCATS may be hypothesized to the application of
brief stimuli to evoke forceful, prolonged
responses. The neuro-pathophysiology behind
involuntary muscle spasms in human SCI still
remains unclear, but one hypothesis is that changes
in the intrinsic electrical properties of spinal
circuitry contribute to the spastic syndrome
(Bennett et al. 2004; Nielsen et al. 2007). During
measurement of SCATS a stimuli was applied to
the sole of the foot that produced spasms
throughout muscles in lower extremities lasting
from a few seconds to tens of seconds (Benz et al.
2005). Such stimulus was not applied to isokinetic
measurement. Further SCATS score is dependent
upon hip propioceptors and a coordinated
response of hip flexion, knee extension, & ankle
planterflexion (Benz 2002) is needed to produce
spasms. Further a change in position is required
to elicit spasms, like shifting from a seated to
supine position ( Macht & Kuhn 1984 ) or by
extension of legs ( Schmit Benz 2002 ). Such a
mechanism is not associated with isokinetic testing
that might have resulted in poor correlation.
Hornby et al (2004) has observed that prolonged
flexion reflexes (i.e., flexor spasms) are triggered
in individuals with SCI using IM TA(intra
muscular tibialis anterior) and GS (gastrosoleus)
stimulation. Again such mechanism is not possible
during isokinetic measurement. So from the above
discussion we can conclude that, spasms mainly
are multi-joint reflexes except clonus but which is
also capable of producing multi-joint response
Volume I |Issue 1 |January- June 2015

with appropriate stimulus. As spasms are multijoint reflexes, its elicitation not only depends on
sensory stimulus but also on stretch , position of
the joint & proprioceptive input, all this results in
no correlation between them.
ISOKINETIC Vs PSFS: The study found no
correlation found between frequency & severity
of PSFS and isokinetic measurement of spasticity.
PSFS is developed to augment clinical ratings of
spasticity and provide a more comprehensive
understanding of an individual's spasticity status.
Patients report their perceptions of spasticity with
regards to frequency and severity. In general, selfreport measures of spasticity correlate only
moderately with clinical examination suggesting
that the elements of spasticity evaluated in the
physical examination do not represent what is
important to persons with SCI spasticity. To more
fully understand spasticity as experienced by the
client, self-report spasticity measures are an
important adjunct to other clinical measures of
spasticity. Correlation of the PSFS is adequate with
the Ashworth tested on the hip (Spearman's
r=0.43), knee (Spearman's r=0.43) and ankle
(Spearman's r=0.51), and the SCATS tested on the
clonus (Spearman's r=0.59), flexor (Spearman's
r=0.41) and extensor (Spearman's r=0.40) (Benz et
al. 2005, Priebe et al. 1996). Samuel R Pierce et al
(2007) found significant relationship between the
SPS & passive torque of the knee flexors &
extensors with movement at a velocity of 90°/sec.
Since they were unable to explain the reason as
there is little EMG activity. As PSFS is a subjective
scale it's score largely depends on the patient's
perception, cognition and mood. So as PSFS is a
subjective scale so, it does not correlate with
objective measurement of spasticity i.e. isokinetic.
CONCLUSION, LIMITATION & FUTURE
RECOMMENDATION
Conclusion: The present study showed there is no
correlation between isokinetic measurement of
passive resistance torque & clinical measurement
of spasticity. As spasticity following spinal cord
injury is multidimensional nature, a single scale
may not be able to measure all the aspects. MMAS
is still a good clinical scale to measure spasticity
but ignores the patient's perception of spasticity.
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Limitation: Repetition of movement was much in
isokinetic measurement. Patient's position was not
identical in all the procedures.
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FUTURE RECOMMENDATION


Using single repetition at each velocity during
measurement of passive resistance torque
through isokinetic dynamometer.



Use of identical posture for different
procedure.
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ABSTRACT
Low Back Pain is a debilitating condition affecting 80-90% and 5-15% develops chronic low back pain
which is mainly attributed to trunk muscle imbalances. Although many studies have shown positive
influence of trunk muscle strengthening in CLBP, this study aimed to prove the effect of disease specific
conservative treatment on trunk muscle strength without giving any strengthening exercise in males
with CLBP. 5o males with CLBP categorized into different categories and disease specific conservative
treatment was planned out for 4 weeks without giving any strengthening exercises. Trunk muscle strength
was measured in isokinetic dynamometer. Paired t test results have shown improvement in peak and
average torque and reduction in numeric pain rating score. Hencethe study demonstrates that disease
specific conventional therapy had positive influence in reduction of pain and improvement in trunk muscle
strength
INTRODUCTION
Chronic low back pain is defined as persistent
& disabling low back pain lasting more than 3
months. During the course of their lives 70-85%
of individuals will experience low back pain
(LBP).Furthermore, over 80% of such patients
report recurrent episodes. It is estimated that
80-90% of patients will have recovered within
6 weeks, regardless of treatment. However, 515% will develop chronic low back pain
(CLBP>12 weeks): this is more difficult to treat
and treatment has variable results
CLBP pain may occur as a result of a stressed
or irritated muscle or ligament, a 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,
The author can be contacted at
biprajitdas1@gmail.com and 09371686660
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including manual lifting, bending, twisting and
whole body vibration are associated with an
increased likelihood of postural low back
pain.Paraspinal & other trunk muscle
weakness has been documented in severe,
chronic low back pain
There are various interventions available for
the treatment of CLBP, where most of them
focus mainly on the pain management rather
than addressing the patho-mechanics behind
the CLBP. Most commonly, the treatment
includes the use of wide range of electrical
modalities for CLBP, however; their inclusion
or exclusion as an intervention has shown poor
evidence by the Philadelphia panel.
Hodges and Richardson 1999 added that the
function and coordination of the stabilization
of low back muscles (mainly the extensors) are
reduced in CLBP patients supported by
Moffroid et al 2008.This reduction in muscular
strength and coordination contributes to
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decreased postural stability and it is found that
the coordination of postural control may be
affected in subjects with chronic low back pain
(CLBP) ( Volpe 2006).
Patients with chronic low back pain
demonstrated poorer postural control of the
lumbar spine and longer trunk muscle
response times than healthy control volunteers.
Correlation between these two phenomena
suggests a common underlying pathology in
the lumbar spine (Radebold A, 2001).
There are various interventions available for
the treatment of CLBP. There is now
considerable evidence documenting the
efficacy of exercise in the conservative
treatment of CLBP. However, the choice of
exercise therapy is also fraught with difficulty
for the clinician because aerobic exercises,
strengthening exercise, coordination exercises
and specific stability exercises have all shown
to be effective in the treatment of this
coordination. Tulder et al 2001 conducted a
systematic review on effectiveness of exercise
therapy for low back pain and found exercises
may be helpful for patients with chronic low
back pain to increase return to normal daily
activities and work. However, very little work
has been done to see the direct influence of
reduction of pain and improvement of mobility
on trunk muscle strength.
METHODS
CLBP subjects with mean age (35.88 14) were
taken and their proper assessment was done.
Subjects who fulfilled the inclusion and
exclusion criteria, were accounted for the study.
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 isometric strength of trunk
flexor and extensor in isokinetic dynamometer
and NPRS score was taken to record pain.
Total 50 subjects were selected, disease specific
conventional treatment was given. The
Volume I |Issue 1 |January- June 2015

treatment was given 5 times a week in a 4 week
protocol. At the end 4th week the isokinetic
readings & NPRS score was measured again.
Subjects were instructed not to do any specific
strength training for trunk muscle during the
study period.
DATA ANALYSIS
The dependent variables were analyzed at 0
week & 4th Week using a paired t test. The
Significance level (p) was taken as 0.05
RESULTS
A total number of 50 male subjects with mean
age (35.88 ± 14) were taken. 5 subjects did not
follow up for post measurement. So pre and
post measurement data for 45 subjects data
were analyzed.
Graph1:- illustrates that there was an
improvement in strength of both trunk flexor
nad extensors.
Using a related t test on the data for the trunk
flexors ( t = 7.573, df = 45, p=0.000) the result
were found to be significant. Using a related t
test on the data for trunk extensors ( t= -8.249,
df=45,p=0.000), the results were found
significant .
Graph 2:- illustrates that there was an
improvement in strength of bothtrunk flexor
and extensor group. Using a related t test on
the data for trunk flexor (t= -8.885, df=45,
p=0.000), the result were significant. Using a
related t test on the data for trunk extensors
(t= -8.177, df=45, p=0.000), the results were
significant.
Graph 3:- illustrates that there was an
improvement in Numeric Pain Rating
Score(NPRS )score for pain. Using a realated t
test on the data( t = 16.057, p= 0.000) showed
significant difference in pain from pre to post
test measurement.
DISCUSSION
Although it has already been mentioned in
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various studies about the effectiveness of
individually
tailored
conservative
management in CLBP, but none of the studies
have directly correlated the changes in trunk
muscle strength with mobility and stretching
activities.In our study no strengthening or
stabilization exercises for trunk was taught or
prescribed still we have found a difference in
the isometric flexion and extension torque. This
is supported by (Hodges et al2005) who stated
that there is recruitment of transverses
abdominis (TrA) with minimal activity of the
super?cial abdominal muscles in the early
stages of rehabilitation. This approach is based
on evidence that activity of TrA contributes to
spinal control in people with CLBP. Also, in
addition it is seen that that there is an
improvement in transverses abdominis control
and function following spinal mobilization.
The results were also supported by Raney et
al., 2007 study where 6 out of 9 patients
demonstrated an improved ability to increase
transversusabdominis
(TrA)
muscle
contraction following spinal mobilization
Similarly, Janda found that, there is an overall
decrease in activity in the affected muscle,
which in extreme cases can result in EMG
readings showing it to be almost completely
silent. This can lead to a misinterpretation that
muscle strength is totally lacking when in fact,
after proper facilitation, it may be capable of
being There is an overall decrease in activity
in the affected muscle, which in extreme cases
can result activated towards more normal
function. ( Janda calls these changes
'pseudoparesis'). Some muscles are more likely
to be affected by hypotonia, loss of strength
and the effects of altered movement patterns.
Janda points to tibialis anticus, peronei, vasti,
long thigh adductors, the glutei, the abdominal
muscles, the lower stabilisers of the scapulae,
the deep neck flexor musles. Among the causes
of such changes in mainly phasic muscles are
the effects of reciprocal inhibition by tight
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muscles, and in such cases, Janda comments,
'Stretching and achievement of normal length
of the tight muscles disinherits the pseudo
paretic muscles and improves their activity'.
(Khalil TM et al 1992) showed that patients
undergoing the multimodal rehabilitation
program with and without the proposed
systematic stretching maneuver showed a
significant improvement in their functional
abilities as seen from the significant increase
in the static strength of the back extensors, with
corresponding significant increase in back
muscle myoelectric signals. The use of the
systematic stretching maneuver enhanced the
functional gains of chronic low-back pain
patients compared to the control group.
Manual therapy has also shown to have
positive effect on muscle recruitment as
supported by (Brenner 2007) case report that
demonstrated a dramatic change in the ability
to activate the multifidus during limb activity
immediately following spinal manipulation.
Further, this improvement in multifidus
activation was associated with improvements
in
other
clinical
exam
findings.
Electromyographic studies have shown the
multifidus is more loaded & active
continuously in upright positions, and it is
thought to be active in all anti-gravity activity
(Watson 2006).
However, (Mofforoid et al 1993) stated that
though some improvement in function of back
extensors was seen after spinal extension
exercises in prone but we were not able to
document significant physiologic changes
accompanying the increase in the muscle
function.
Physical therapy procedures of active and
passive lumbar movement aid nutrition of the
disks and facet joints, help preserve a full range
of movement, and ensure strong ligaments and
tendons. Lumbar sagittal movements, in
particular, bring about the largest fluid
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exchange between the disks and the interstitial
fluid surrounding the spine (Adams MA 1989,
TyrrellAR,1985). The use of the extension
component of sagittal movement is the most
efficient means of "unloading" the previously
loaded elements of the spine and of
rehydrating disks, AC, and soft tissues. This
explanation provides an understanding of why
extension postures and movements are
important in the management of low back pain
and why extension movements are so useful
as a primary form of manual treatment.
(Twomey LT 1987)
Various theories have been postulated in many
studies to show a relation between the pain and
reduction in strength. The pain-adaptation
model of ( Lund and colleagues 1991 )
stipulates that, in the event of pain, the
alteration in motor control serves to limit
movement. During movement, this involves a
decrease in agonist muscle activity and
increased antagonist activity to limit the
velocity, force and range of movement
(Svensson et al 1995).

other reinforcement, persist to chronicity.
Muscle pain causes no increase in
electromyographic activity at rest and reduces
maximal voluntary contraction and endurance
time during submaximal contractions.
Furthermore, muscle pain causes an adaptive
change in the coordination during dynamic
exercises. They support an adaptive model
predicting reduced agonistic muscle activity
eventually advanced by changed antagonistic
muscle activity. (Graven-Nielsen T et al 2008)
One study found that higher peak torque on
task of isokinetic trunk extension and flexion
was associated with lower pain related fear
(Crombez et al 1999).
CONCLUSION
The study demonstrates that disease specific
conventional therapy had positive influence in
reduction of pain and improvement in trunk
muscle strength
Images, Graphs and Tables

Consistent with this proposal, there is evidence
of relative stiffening of the spine in pain.
(Nilssen et al 1999) reported reduced trunk
movement during gait during experimentally
induced pain, and (Henry 2001) showed that
trunk movement following a support surface
translation is reduced during pain.
Hypothetically, if the general stiffness of the
spine is increased, the CNS may perceive the
demand for 'fine-tuning' to be diminished,
leading to reduced activity of the deep local
spinal muscles despite the potential long-term
sequelae of this strategy
This is consistent with data which suggest that
postural activity of the trunk muscles is
reduced or delayed when the perceived
stability of the spine is increased (Hodges et al
1997b, Stokes et al 2000). After resolution of
the pain, this adapted strategy may also resolve
or, in the presence of ongoing fear of pain or
Volume I |Issue 1 |January- June 2015
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Physical Diagnosis

No. of Patients and treatment
protocol
Lumber dearangement syndrome
09
Criteria: Centralization of pain with repetitive Mckenzie extension erercise
extension &Peripheralization with repetitive Susutaiedextension
flexion.R.A. McKenzie 1988
Extension mobilisation
Stretching of tight structures
Flexion Dysfunction
06
Criteria: Loss of trunk flexion with localized
pain before achievement of full normal range Flexion exercise
of flexion.R.A. McKenzie 1988
Stretching of tight structures
Soft Disc Lesion
04
Criteria: Lower back with radiating pain
where leg pain is more than back pain. Pain Listing correction in supine
aggravated with flexion of the trunk. James Continuous traction
Cyriax1988
Spondylosis
08
Criteria: Limitation and pain in extension,
Maitlands gradedmobilisation
Radiograph shows osteophytes and other
Mobilityexercise for both flexion and
degenerative changes.James Cyriax1988
extension
Manipulation
Stretching of tight structures
Non-Specific
18
Criteria: the problemencountered does not
Lumbar mobilisation
lend itself to a true medical diagnosis.
Although clinical presentation of a patient
Thoracic manipulation (R.F. de
withthis condition is fairlyeasy to recognize, Oliveira et al 2013)
the explanations given for the underlying
Mobilityexercise
pathology are controversial and contentious. Stretching of tight structures
David J. Magee et al 2009
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b)
Conventional Treatment (Condition
Specific) : Indication
Exercises




Spinal Flexion
Spinal Extension
McKenzie Extension





Increased lumbar lordosis, Flexion dysfunction
Reduced lumbar lordosis, Extension dysfunction
Posterior Lumbar Derangement Syndrome




Bilaterally disturbed symptoms / Hypomobility
Unilaterally disturbed symptoms / Hypomobility

Lumbar Mobilization (Maitland)



Central PA Vertebral Pressure
Unilateral PA Vertebral Pressure

Traction



Supine
Prone

Radicular signs, unable to centralize symptoms or
Muscle spasm



If Flexion is pain free, extension is painful
If Extension is pain free, Flexion is painful or if
both flexion and extension are painful




Tightness as determined by Ely’s Test
Limited hip external rotation with hip in flexion,
without any associated spasms

Stretching



Rectus Femoris
Piriformis

RESULT
Graph 1

Graph 2

Paired Differences

PTPREEXT PTPOSTEXT

Mean

Std.
Deviation

Std.
Error
Mean

95% Confidence
Interval of the
Difference
Lower

Upper

2.37778E1

19.33660

2.88253

29.58714

17.96842

T

df

Sig. (2-tailed)

8.249

44

.000

Paired Differences

Mean

Std.
Deviation

Std.
Error
Mean

11.60973

1.73068

95% Confidence
Interval of the
Difference
Lower

Upper

t

df

18.86573

11.88983

8.885

44

Sig. (2tailed)

AVGTPREFLX AVGTPOSTFLX
1.53778E1
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Graph 3

Paired Differences

Mean
NRPS
PRE
–
NRPS
POST

2.06667

Std.
Deviation

Std.
Error
Mean

.86340

.12871

95% Confide nce
Interval of the
Difference
Sig. (2-tailed)
Lower

Upper

1.80727

2.32606

t

df

16.057

44
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Posterior Unilateral Vertebral Pressure
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Posterior Central Vertebral Pressure

-47-

ISSN : 2350-1235

suggested by welders and computer
numeric control workers to control low
back disorders in two steel companies.
International forward of industrial
ergonomics. Vol. 37, Pg 553-561.

REFERENCES
"

"

"

"

Atul T. Patel and Abna A. Ogle, 2000.
Diagnosis and management of acute low
back pain. American Family physician.
Vol. 61, No.6, Pg 1779 -1790.

"

Bigos S, O Bowyer, G Braen. Clinical
Practice guideline no. 14: Acute low back
problems in adults. AHCPR Publication.
1994; 95: 06-42.

Geoffrey D Maitland, EllyHengeveld,
Kevin Banks and Kay English. Maitland's
Vertebral Manipulation. Butterworth
Heinemann. 2005. 7th Edition.

"

Gunnar B J Andersson, 1999.
Epidemiological features of chronic lowback pain. Lancet. Vol. 354, Pg 581-85.

"

Hodges, P.W., Richardson, C.A. Altered
trunk muscle recruitment in people with
low back pain with upper limb movement
at different speeds. Archives of Physical
Medicine and Rehabilitation. 1999; 80:
1005-1102.

"

Ian A. F. Stokes, James R. Fox, Sharon M.
Henry. Trunk muscular activation patterns
and responses to transient force
perturbation in persons with self-reported
low back pain. European Spine Journal.
2006; 15: 658-667.

"

James Cyriax. Textbook of Orthopedic
Medicine: Diagnosis of Soft Tissue Lesions.
Volume 1. Bailliere Tindall.1998. 8th
Edition.

"

Kumar A., Zutshi K. Efficacy of Trunk
Proprioceptive
Neuromuscular
Facilitation Training on Chronic Low Back
Pain. International Journal of Sports
Science and Engineering. 2011; 5(03): 174180.

Spitzer W, F Leblanc, M Dupius. Scientific
approach to assessment and management
of activity related spinal disorders: a
monograph for clinicians: Report of
Quebeck task force on spinal disorders.
Spine. 1987; 12: 1-859.
A Delito. Are measures of function and
disability important in low back care?
Physical Therapy. 1994; 74: 452-459.

"

Bonica JJ. The management of pain. Lea
&Febiger, Philadelphia, 1953.

"

Brena SF. Chronic Pain. America's hidden
epidemic. Atheneum/SMI, New York.
1978.

"

Carolyn Kisner, Lynn Allen Colby.
Therapeutic Exercise: Foundations and
Techniques. Jaypee - FA Davis. 5th Edition.
2007

"

Clare H, Adams R and Maher CG. A
systematic review of efficacy of McKenzie
therapy for spinal pain. Australian Journal
of Physiotherapy. 2004; 50: 209-216.

"

David J. Magee, James E. Zachazewski,
William S. Quillen. Pathology and
Intervention
in
Musculoskeletal
conditions. Saunders. 2009.

"

Deyo RA, Weinstein J. Low back pain. New
England
Journal
of
Medicine.
2001;344:363-70.

James Cyriax. Textbook of Orthopedic
Medicine: Treatment by Manipulation,
Massage and Injections. Volume 2.
Bailliere Tindall.1999. 11th Edition.

"

Jerrold S. Petrofskey et al, 2008. Improving
the outcomes after back injury by a core
muscle strengthening program. The
journal of applied research. vol.8, no.1, Pg

"

"

E. R. Vieria, S. Kumar, 2007. Occupational
risk factor identified and interventions

Volume I |Issue 1 |January- June 2015

-48-

ISSN : 2350-1235

62 - 75.
"

Pain.1978; 4(3): 195-210.

J.P. Lund, R. Donga, C.G. Widmer, C.S.
Stohler, The pain-adaptation model: a
discussion of the relationship between
chronic musculoskeletal pain and motor
activity, Can. J. Physiol. Pharmacol. 1991;
69: 683-694.

"

Khalil TM, Asfour SS, Martinez LM, Waly
SM, Rosomoff RS, Rosomoff HL.
Stretching in the rehabilitation of low-back
pain patients. Spine (Phila Pa 1976). 1992;
17(3): 311-7.

"

L. A. Danneels et al. Differences in
electromyographic activity in the
multifidus
muscle
and
the
iliocostalisLumborum between healthy
subjects and patients with sub-acute and
chronic low back pain. European Spine
Journal. 2002; 11 :13-19.

"

"

"

Licciardone JC, Stoll ST, Fulda KG, Russo
DP, Siu J, Winn W, Swift J, Jr. Osteopathic
manipulative treatment for chronic low
back pain: a randomized controlled trial.
Spine. 2003; 28(13): 1355-62.
MR Miller, J Hankinson, V Brusasco et al
series.
"ATS/ERS
task
force:
Standardization of lung function testing".
European Respiratory Sciences Journal.
2005; 26: 319-338.
MR Miller, J Hankinson, V Brusasco et al
series.
"ATS/ERS
task
force:
Standardization of lung function testing".
European Respiratory Sciences Journal.
2005; 26: 319-338.

"

Mary T. Moffroid. Endurance of trunk
muscles in persons with chronic low back
pain: Assessment, performance, training.
Journal of Rehabilitation Research and
Development. 1997; 34(4): 440-447.

"

Melzack R, Loeser JD. Phantom body pain
in paraplegics: evidence for a central
"pattern generating mechanism" for pain.

Volume I |Issue 1 |January- June 2015

"

Nikolai Bogduk. Management of chronic
low back pain. The Medical Journal of
Australia. 2004; 180 (2): 79-83.

"

PadminiTekur, ChametchaSingphow,
H o ng a s a nd r a R a m o r a a N a g e n d r a ,
NagarathnaRaghuram, 2008. Effect of
short term intensive yoga program on pain
functional disability and spinal flexibility
in chronic low back pain: Randomized
control study. The journal of alternative
and complementary medicine. Vol. 14,No.
6, Page 637-644.

"

R. dellaVolpe, T. Popa. Changes in
coordination of postural control during
dynamic stance in chronic low back pain
patients. Gait & Posture. 2006; 24: 349-355.

"

R.A. McKenzie. The Lumbar Spine:
Mechanical Diagnosis and Therapy. Spinal
Publications. 1998

"

Rene Calliet. Pain Series: Low back pain
syndrome. Jaypee - FA Davis. 4th Edition.
1992

"

Roy La Touche. Treating non-speci?c
chronic low back pain through the Pilates
Method. Journal of Bodywork and
Movement Therapies. 2008; 12: 364-370.

"

S. Brent Brotzman, Kevin E. Wilk. Clinical
Orthopedic Rehabilitation. Mosby. 2009.
2nd Edition

"

Sarah Dianne Liddle. Exercise and chronic
low back pain: what works? Pain. 2004;
170: 176-190.

"

Sheri P. Silfies, Dawn Squillante, Philip
Maurer, Sarah Westcott, Andrew R.
Karduna. Trunk muscle recruitment
patterns in specific chronic low back pain
populations. Clinical Biomechanics. 2005;
20: 465-473.

"

Tanigawa MC. Comparison of hold-relax
and passive mobilization in increasing

-49-

ISSN : 2350-1235

muscle length. PhyTher. 1972; 52: 725-735.
"

Trang H. Nguyen and David C. Randolph,
2007. Non specific low back pain and
return to work. American family
physician. Vol. 76, No. 10, Pg 1497-1504.

"

UK BEAM Trial Team. Brealey S, Coulton
S, Farrin A, Morton V, Torgerson D, Burton
AK, Garratt A, Harvey E, Letley L, Martin
J, Vickers M, Whyte K, Manca A, Klaber
Moffett J, Russell I, Underwood M,
Williams M. United Kingdom back pain
exercise and manipulation (UK BEAM)
randomised trial: Cost-effectiveness of
physical treatments for back pain in
primary care. British Medical Journal.
2004; 329(74-79):1381

"

Van der Heijden GJ, Beurskens AJ, Koes
BW, Assendelft WJ, de Vet HC, Bouter
LM.) The efficacy of traction for back and
neck pain: a systematic, blinded review of
randomized clinical trial methods.
PhysTher. 1995; 75(2): 93-104.

"

YlinenJari. Stretching therapy for sport
and manual therapies. Churchill
Livingstone. 2008

"

Ronaldo Fernando de Oliveira, Richard
EloinLiebanoLucíola da Cunha Menezes
Costa, Lívia Leticia Rissato and Leonardo
Oliveira Pena CostaImmediate Effects of
Region-Specific and Non-Region-Specific
Spinal Manipulative Therapy in Patients
With Chronic Low Back Pain: A
Randomized Controlled Trial PHYS
THER. 2013; 93:748-756. February 21, 2013



Volume I |Issue 1 |January- June 2015

-50-

ISSN : 2350-1235

EFFECT OF AUDITORY& VISUAL BIOFEEDBACK WITH
ELECTRICAL STIMULATION OF THE TIBIALIS ANTERIOR
MUSCLE ON ACTIVE ROM & SELECTIVE MOTOR CONTROL
OF ANKLE OF CHILDREN WITH SPASTIC CEREBRAL PALSY
Mayuri Sharma1 , Ms. Monalisa Pattnaik2, Dr. P.P. Mohanty3
Department of Physical Medicine and Rehabilitation, SVNIRTAR
1- MPT student, 2-Assistant professor in Physiotherapy, 3-Associate Professor in Physiotherapy

ABSTRACT
Introduction-Cerebral palsy (CP) is the most common cause of movement disability in childhood, with an
incidence of 1.5-2.5 per 1000 live born children 1. It is a non-progressive disorder that covers a number of neurological
conditions, resulting in an abnormal development of movement and postural control.. It is believed that an inability
to maximally activate their muscles contributed to this weakness.Visual and auditory feedback cues have been
shown to improve ROM & VMC in patients with movement disorders. Aim-The aim of this work was to investigate
the efficacy of using biofeedback and neuromuscular electrical stimulation applied on tibialis anterior in children
with cerebral palsy.the present work was designed to compare the effect of treatment with or without biofeedback
applied to children with diplegic CP. Method-The 30 children with CP were divided in to 2 groups(experimental &
control.The control group received NMES on tibialis anterior for 20 min. a day ,6 days in a week for a period of 6
weeks.the experimental group received NMES +biofeedback +conventional treatment.pre and post treatment
evaluation included range of motion ,VMC and GMFM scoring. Results-Results showed that There was main
effect for time ,f(1,28;0.05)=4.37.p <0.046 & a main effect for time ,f(1,28;0.05)=1.30 ,p<0.00,however there main
effects were qualified by a group × time interaction ,f (1,28;0.05)=219.37 ,p <0.00.There was main effect for time
,f(1,28;0.05)=4.64.p <0.04 & a main effect for group,f(1,28;0.05)=485.96,p<0.00,however there main effects were
qualified by a group × time interaction ,f (1,28;0.05)=65.96,p <0.00 in right and left ankle joint.conclusion-A
significant improvement in range of motion,VMC & GMFM in experimental group as compare to control group.The
study determined that biofeedback have positive clinical effects on the ROM & VMC of ankle of spastic diplegic.
INTRODUCTION
Cerebral palsy (CP) is the most common cause of
movement disability in childhood, with an
incidence of 1.5-2.5 per 1000 live born children . It
is a non-progressive disorder that covers a number
of neurological conditions, resulting in an
abnormal development of movement and postural
control. Cerebral palsy (CP) is an umbrella term
encompassing a group of non-progressive noncontagious motor conditions that cause physical
disability in human development, chiefly in the
various areas of body movement.
Muscle weakness has been reported to be a
common symptom in children with cerebral palsy
(CP; Brown et al. 1991, Damiano et al. 1995, Toner
et al. 1998). It affects some muscles more than
The author can be contacted at
mayuri_489@rediffmail.com and 07073792959
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others, often showing greater involvement of the
distal plantar flexors (PF) and dorsiflexors (DF;
Brown et al. 1991, Wiley and Damiano 1998,
Engsberg et al. 2000). Weakness, as defined by
Edwards (1978), implies a failure or inability to
produce or maintain an anticipated level of force.
Neuromuscular electrical stimulation over the
agonist or antagonist muscles of spastic muscle is
shown to reduce spasticity. There is some evidence
that electrical stimulation of the antagonist muscles
can reduce spasticity immediately following
treatment. It has also been claimed that spasticity
reduction by this method is achieved without any
muscle weakness.Biofeedback, a procedure
whereby information about an aspect of body
function is fed back by a visual or an auditory
signal, is a noninvasive technique that has been
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implemented to increase strength and improve
motor control in patients with cerebral palsy .

Universal goniometer
MATERIALS AND METHOD

METHODS

electrogoniometer

30 Spastic CP diplegics with age group 410 yrs from SVNIRTAR who fulfilled the criteria
were randomly assigned in to experimental group
(n=15) and control group (n=15). Children were
given therapy for 6 weeks, 5 days/week. 15 minutes
of feedback via fabricated goniometer & electrical
stimulation was be given to Tibialis anterior muscle
for 20 mins/day.
Position(for
feedback
via
electrogoniometer)-high sitting position with
hip&knee 900 flexed. (for electrical stimulation)high sitting with back & foot supported. The
stimulation was applied using surface electrodes
adapted on the size of child's muscle belly, so only
the tibialis anterior was stimulated and thus
overflow was eliminated. Equipment:Visual
and
auditory
(electrogoniometer)
Electrical stimulato
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biofeedback

The device was designed and fabricated for the
ANKLE joints
It comprised of:
(a) ankle unit.
(b) Audio - visual feedback unit.
ankle unit comprised of a protractor with a
stationary and movabl arm.
Audio- visual feedback unit comprised of a:
- potentiometer, the shaft of which is rotated
by the movable arm of the ANKLE unit, thereby
changing the amout of resistance the potentiometer
offers to electricity in the circuit, which in turn
changes the frequency of the,
- frequency generator, resulting in output
which is through a, speaker and LED bar.
- step- down transformer converts AC to DC
from the mains.
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The monitoring of dorsiflexion was done on
6 digit 7-segment based display system.4MHz
crystal oscillator along with IC for frequency scale
down by factor of 222is used to get high precision
1Hz time base for our electronic logic circuit. The
sensor for measuring the ankle movement is
connected to the oscillator circuit, in which the
change in frequency as well as duty cycle
corresponds to the ankle ROM.
Data collection

Range of motion(right ankle joint
There was main effect for time
,f(1,28;0.05)=4.37.p <0.046 & a main effect for time
,f(1,28;0.05)=1.30 ,p<0.05,however there main
effects were qualified by a group × time interaction
,f (1,28;0.05)=219.37 ,p <0.05.
Post-hoc analysis showed that both the
groups improved significantly however at the end
of the treatment experimental group showed
significantly more improvement .

Measurements of active ankle dorsiflexion
range of motion,voluntary motor control of DF and
gross motor function score were taken for each
subject after completion of 6 weeks of therapy. The
data collected were taken for analysis.
Data analysis
Data were analysed using 2×2 ANOVA with
one between factor (group) with two levels and
one within factor (time) with two levels for range
of motion of ankle joint. Between group differences
for GMFM and VMC was done by Mann Whitney
U test .An alpha level of 0.05 of significance was
set.
Analysis was performed using SPSS package
16 version.

Voluntary motor control(left ankle joint)
Graph 3 illustrates that there was significant
improvement in voluntary motor control of left
ankle dorsiflexion in the experimental group than
the control group with the score of mann whitney
U 45.00, Z score-3.52 & significance level of p <0.05.

Results
Range of motion(left ankle joint
There was main effect for time
,f(1,28;0.05)=4.64.p <0.05 & a main effect for
group,f(1,28;0.05)=485.96,p<0.05,however these
main effects were qualified by a group × time
interaction ,f (1,28;0.05)=65.96,p <0.05.
Post-hoc analysis showed that both the
groups improved significantly however at the end
of the treatment experimental group showed
significantly more improvement.

Voluntary motor control(right ankle joint)
Graph 4 illustrates that there was
significant improvement in voluntary motor
control of right ankle dorsiflexion in the
experimental group than the control group with
the score of mann whitney U 37.00,Z score-3.59 &
significance level of0.001.
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Gross motor function (gmfm)Graph demonstrates the subjects in the
experimental group showed more significant
change than control group in their gross motor
function .Table 9 shows there is statistically
significant difference in dimension D (standing)
of the gross motor function measure between the
experimental group with the significance level of
0.00,mann whitney U score -0.00 & Z score -4.73.

DiscussionActive ankle dorsiflexion range of motionThe present study shows that there was
significant improvement in active range of motion
with time in both the groups but the subject who
had undergone biofeedback and NMES
(experimental group) improved to a greater extent
than the subject who received NMES and
conventional exercises (control group). There
might have occurred improvement in antagonist
muscle strength due to electrical stimulation which
could help to overcome the spasticity of the agonist
muscle. Increased dorsiflexion strength-with the
application of biofeedback recruitment of higher
number of motor units or higher firing frequencies
can best explain the strength increase.
Volume I |Issue 1 |January- June 2015

Voluntary motor control of ankle jointThere was increase in VMC of ankle joint
found on the modified selective motor control test
on both groups but the subjects who had
undergone biofeedback and electrical stimulation
improved to a greater extent than the subjects who
received conventional therapy .
Repeated contraction of dorsiflexors using
electrical stimulation may cause planter flexors to
stretch slightly leading to stretch reflex inhibition
and thus unmasking the voluntary movement.
Training with the use of feedback process is
generally not a passive process ,it requires the
active participation of the patient by doing
voluntary contraction & it causes recruitment of
type 1 muscle fibres. During voluntary contraction
of muscle there is an asynchronous firing of motor
neuron resulting in a smooth contraction as more
motor units become involved, further increase in
muscle force is largely achieved by increase rate
of nerve impulse firing (milner-brown&stein,1975).
Mulder et.al., reported improvement of voluntary
control in hemiparetic patient with the use of
EMG biofeedback.
Gross motor function There was improvement of gross motor
function in both the group ,but the biofeedback
and NMES group improved with a significant
difference from the conventional group.
Subjects with cerebral palsy were examined
using the gross motor function measure 66(GMFM-66) the GMFM-66 is a test used for
assessing motor function in children with cerebral
palsy & it has been a useful measure to detect
changes in motor function in intervention studies
(Rusell et.al. 1989). The GMFM-66 is chosen
because it has been shown to be more reliable than
the original test (now called the GMFM-88) as well
as
more
sensitive
to
changes
in
function(Rusell.et.al., Wang & Yang,2006. factors
which were responsible for improvement in motor
function included improved strength of pretibials.
However it must be considered that there is always
an impact of altered body mechanics on the
performance of functional tasks. Achieving
dosiflexion range in ankle or at least plantigrade
position can influence the patient's ability to use
his/her recovering control of volitional
movement.(Barbara et.al. 2003)
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ConclusionOver the years NMES is being used for
improving the strength and function in case of
upper motor neuron lesion. Recent advancement
in clinical medicine and biomedical engineering
also proved the implementation of biofeedback for
improving range of motion and mobility function.
The findings of the study show that a combined
program of biofeedback, NMES for pretibials &
conventional therapy for 6 weeks durations
improves the ankle ROM & VMC. Results also
show the significant improvements in gross motor
function. The improvement confirms the
therapeutic benefits of combined biofeedback &
NMES regimen in CP.
Liitation-

6)

1.

Small sample size

11)

2.

Short duration of the study

3.

Carryover effect of the combined regimen of
biofeedback and NMES to pretibials was not
observed.
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ABSTRACT
Low back pain is a debilitating condition affecting 80-90% and 5-15% develop chronic low back pain which is
attributed to trunk muscle imbalances and affecting feedforward activity of Transverse abdominis muscle. So, this
study aimed to compare the effect of two core stabilization-directed to trunk muscle vs arm exercises with breathing
in treatment of chronic low back pain 30 patients were selected divided into two groups (n = 15), Group 1 (who
received core strengthening specific to trunk along with the conventional treatment) and Group 2(who received
arm exercises with breathing along with the conventional treatment). Both groups improved in pain, strength,
endurance and function with treatment given however group 2 had a significantly more improvement in TrA
muscle strength endurance. 2X2 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 group 2 had a significant
improvement in strength & endurance of Transsversus Abdominis, ODI and VAS. So, it can be concluded that
core strengthening specific to trunk and arm exercises with breathing along with the conventional treatment has
role in improvement in pain, strength, endurance and function in chronic low back pain patients. However arm
exercises with breathing has additional effects in improvement in pain, strength, endurance in chronic low back
pain patients.
Key words; Low back pain, core stabilization directed to trunk,arm exercises with breathing, feed
forward action, transeverse abdominis muscle.
INTRODUCTION
Back pain is the primary reason to seek medical
advice; it is second only to upper respiratory
infection as reasons for GP consultation. Back pain
is the fifth ranking cause of admission to hospital
and 3rd most common cause of surgical procedure.
It also define as pain that last beyond expected
period of healing and acknowledge that chronic
pain since it intermittently affect an individual over
long period.
Three systems contribute to the stabilization of the
spine:
a] The passive musculoskeletal subsystem.
b] The active musculoskeletal subsystem, and
The author can be contacted at
physiomegha.bandawde@gmail.com
and 09595131749
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c] The neural and feedback subsystem (Panjabi,
1992).
The active subsystem consists of muscles Lumbar
and abdominal muscles which stabilize the spine
may be classified as either local stabilizers, or
global stabilizers (Richardson et al., 2002).
Tendons which stabilize the spine and generate
force (Panjabi, 1992). TrA is important components
of the local stability system, in which a number of
studies have reported on the anatomical,
biomechanical or neurophysiologic characteristics,
in the context of spinal stability (McGill, 1991;
Wilke et al. 1995; Anderson et al. 1996; Hodges,
1999; Penning, 2000; Hodges et al. 2003).EMG
studies have revealed that the TrA is the only
muscles active during all trunk movements
(Cresswell et al. 1994; Wilke et al. 1995). There is
significant reduction of cross section area of TrA
muscle analyzed by MRI, and CT SCAN (14). The
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focus on exercise include parameter ranging from
strength and endurance specific training of muscle
coordination and function improved control and
stability would reduce mechanical irritation and
lead to pain relief. 20, 21 Rehabili tation or
performance enhancement training should be
based on principle that specific imposed demands
on the musculoskeletal system will produce
specific adaptation within the system. . Core
stabilization is an established a specific exercise
program that include optimal exercise position to
target specific identified muscular performance
deficits. Specific exercise program such as indrawing manure is generally used in our clinical
setting in treatment of chronic low back pain
treatment for increasing strength and endurance
of transverse abdominals, which become weaker
in chronic low back pain condition.22
Neurochemical ,structural and functional changes
in the cortical area of brain has been reported in
patients with chronic low back pain in various
studies. As the Transversus Abdominis contract
before any other trunk muscle or the prime movers
(Hodges & Richardson, 1997) , it prepares the body
for disturbances caused by movement (1997) in a
feed forward manner. Rapid flexion of upper limb
produce a brief challenge to postural stability of
trunk as a result of reactive force acting equal and
opposite to those producing the movement.25 This
is associated with activation of Transverse
Abdominis preceding the activation of deltoid. The
influence of respiratory activity of abdominal
muscle increases reaction time in postural task .
During forced breathing there is activation of
diaphragm and TrA.
Thus complete core stabilization program would
optimize spinal stabilization. So other group of
exercise in which upper limb movement along
with breathing are added to enhance
neuromuscular facilitation of core muscle are
proposed to increase the strength and endurance
of core muscle by increasing perturbation. 24
Combining tonic and phasic activity of this muscle
provide mechanical assistance to CNS for
coordination of respiration and control of spine
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during limb movements.26, 27, 28, 29, 30, 31
Methods: Subjects; 30 subjects diagnosed clinically
as chronic low back pain who met inclusion and
exclusion criteria was recruited from outpatient
department of SVNIRTAR. Inclusion criteria were
adult population: <55 yr age, complain of low back
pain >90 days, radiating or non radiating, male and
female patient and hypomobility of lumbar spine.
Exclusion criteria were direct trauma, vertebral
facture, neurological deficit, above 55 year of
age, infection of spine, tumors / malignancy,
spinal
surgery,
shoulder
pathology,
cardiopulmonary disease, neurological disorder,
active systemic disease, CNS involvement. At 0
week Pressure Biofeedback readings of abdominal
muscles were evaluated for strength & endurance
and ODI score was taken to quantify disability/
function ,pain on VAS.
PROCEDURE : Two groups were divided with 15
subjects in each group, namely Group 1 (who
received core strengthening specific to trunk along
with the conventional treatment) and in Group
2(who received arm exercises with breathing along
with the conventional treatment). The treatment
was given 5 times a week in a 4 week protocol. At
the end of 4th week the PBU readings, ODI score
& pain vas was measured again. The exercises were
performed by doing 2 or 3 sets of 10 to 15
repetitions for each exercise, with 30 seconds to 1minute rest between each set. The patients were
told not to provoke pain during the exercises.
Strengthening and stabilizing exercises for the
trunk muscles, suiting to the clinical findings, are
allowed. A protocol of 4 weeks strengthening
programme was followed. Each week higher level
of exercises were given & patient were allowed to
move next higher level if he/she is acquainted with
the previous level.
GROUP 1. Phase 1- Patient in crook lying, asked
to hollow the lower abdomen & hold it for 10
seconds. Phase 2-.Patient seated stable on a stool
maintaining lumbar spine stability was asked to
hollow the lower abdomen & hold it for 10 seconds.
Phase 3- Patient in quadripod position was asked
to hollow the lower abdomen & hold it for 10
seconds. Phase 4- Patient in standing was asked to
hollow the lower abdomen & hold it for 10
seconds10seconds.
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GROUP 2
Phase 1.Patient sitting on a stool with feet on floor,
asked the patient to do 2 to 3sets of 10 to 15
repetition of arm movement on in direction flexion.
Phase 2.Patient sitting on a stool with feet on floor
were asked to do 2 to 3sets of 10 to 15 repetition of
arm movement onin direction of flexion during
forceful expiration with low resistance theraband.
Phase 3. Patient standing with feet shoulder width
apart, were asked to do 2 to 3sets of 10 to 15
repetition of arm movement against low resistance

theraband in direction of flexion during forceful
expiration. Phase 4. Patient standing with feet
shoulder width apart were asked to do 2 to 3sets
of 10 to 15 repetition of arm movement against
progressive increasing resistance of theraband or
increasing intensity in direction flexion during
forceful expiration maneuver
Conventional treatment for both groups was
traction, stretching of tight muscles and spinal
mobilization.

DATA COLLECTION

Result:

Measurements of all dependent variable for each
patient were taken prior to the beginning of
therapy (Pre test) on the same day before starting
the intervention. Immediately after the last session
of intervention i.e. after four weeks of therapy (post
test) final measurement were taken

The 2X2 ANOVA revealed that there was a main
effect for time and group, also the main effect
qualified to the interaction of time group in
Transsversus Abdominis [time (Fstr=570.182,
Fend=454.545, p = 0.00), group (Fstr= 10.790,p0.003,
Fend=15.265, p = 0.01), time group (Fstr=18.182,
Fend=22.00, p=0.00) Pain on vas(Ft=1.84,p=0.00,
Fg=.969,p=0.3, Ftxg=5.091, p=0.03) as well as
improved function on ODI (Ft=306.014,p=0.00,
Fg=5.545,p=0.026, Ftxg=.012, p=0.913).

Data Analysis:
The dependent variables were analyzed using a 2
2 ANOVA, with repeated measures as a 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.
Volume I |Issue 1 |January- June 2015

Post Hoc analysis revealed that both the
group had a significant improvement in strength
, endurance of Transsversus Abdominis, pain on
VAS and function on ODI. However, group 2
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showed more improvement than group 1 in
strength endurance of TrA muscle and pain on vas
than group 1.
VAS

Discussion:
Overall results of the study shows that both the
Group 1(who received core strengthening specific
to trunk along with the conventional treatment)
and Group 2(who received arm exercises with
breathing along with the conventional treatment)
improved in pain, strength, endurance and
function with treatment given however group 2
had a significantly more improvement in TrA
muscle strength endurance
PAIN;

STRENGTH

ENDURENCE

In both groups significant reduction of pain may
be due to conventional treatment such as
stretching, mobilization and traction. The
reduction in pain in both the groups may be
attributed to the role of TrA muscle strengthening
program incorporated in the study. However
Group 2 showed more improvement than Group
1 due to overhead arm movement that lead to
contraction of transvers abdominis muscle before
the arm movement. Hodge et al also concluded
that rapid flexion of the upper limb produces a
brief challenge to postural stability of the trunk as
a result of reactive forces acting equal and opposite
to those producing the movement. Forceful
expiration require greater recruitment of TrA
muscle
TRANSVERSABDOMINIS
STRENGTH AND ENDURANCE

ODI

Volume I |Issue 1 |January- June 2015

MUSCLE

Both groups showed improvement in strength and
endurance. This may be because in both the groups
core stabilization exercises were performed for 2
or 3 sets of 15 to 20 repetitions with 30 seconds to
1-minute rest between each set 5 days of a week
for 4 weeks .TrA muscle comprised of type I fibers.
This means that TrA muscle is highly specific to
resistance to fatigue as per the fiber composition.
Further repeated contraction of TrA muscle during
treatment may be the cause of improvement in
muscle strength, as well as endurance in both the
groups (Huczel 1992). Group 2 showed significant
greater improvement in than Group 1 may be
because arm exercises with breathing involved in
anticipatory action of TrA muscle and this feed
forward activity which is based upon the SAID
principle (Specific Adaptation to Imposed
Demands) suggested greater improvement. By
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adding resistance by theraband in later phases of
exercises increases overload on TrA muscle during
postural task of arm movement may be the causes
of greater improvement in TrA muscle strength in
group 2 than group 1.
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ABSTRACTS
AIM OF THE STUDY: To find out the utility of the ICF checklist in identifying the most common problems in
functioning in paraplegic patients in post-acute phase of rehabilitation.
METHODOLOGY: A cross sectional study was undertaken involving 80 patients with Traumatic Spinal Cord
Injury(SCI) below the level of T1 in post-acute phase of rehabilitation and were assessed using ICF Checklist.
RESULTS: A dichotomized qualifier was used. Descriptive analysis (prevalence of problems in percentage) was
used to calculate the problems in each category. It was found that there are other categories which are not in the
checklist that has to be included in identifying the problems in functioning of a paraplegic patient in post-acute
phase of rehabilitation.
CONCLUSION: ICF checklist potentially facilitate the description and classification of all aspects of function and
health in individuals independent of specific instruments. A few ICF categories which are not there in the checklist
but important in paraplegic assessment like b455, b810, b820 and b830, d240, d415, d420 and personal factors
should be included during assessment of paraplegia.
Key Words: Spinal Cord Injury, Post-acute Phase, ICF Checklist.
INTRODUCTION
The International Classification of Functioning,
Disability and Health (ICF) belong to the "family"
of international classifications developed by the
World Health Organization (WHO). ICF provides
a framework for functioning and health as well as
a universal and standard language to be used by
different professionals in different countries and
settings (1). It is the most recently developed
disability model. The model has many potential
applications in the area of rehabilitation and public
health. As a research tool, the ICF serves to
measure outcomes, focusing not only on functional
outcomes, but also on the overall quality of life.
(1). In the clinical context the ICF is intended for
use in needs assessment, matching interventions
to specific health states, rehabilitation, and
outcome evaluation. In order to facilitate the use
of the ICF in clinical encounters, the WHO has
developed the ICF checklist. The checklist

comprises 128 categories out of more than 1400
categories of the whole ICF classification system.
The checklist makes it possible to generate a profile
of the patient using the most important ICF
categories (2)
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RATIONALE OF THE STUDY:
ICF has been used on various disease conditions
and core sets have been formed. ICF checklist and
ICF core sets is the practical tool to use ICF. A few
studies have focused on the application of the ICF
on spinal cord injury patients however utility of
the ICF checklist on paraplegia patients has not
been reported. So here an attempt was made to
find out the utility of the ICF checklist in
identifying common problems in functioning in
paraplegic patients during the post - acute phase
of rehabilitation.
AIM OF THE STUDY: To find out the utility of
the ICF checklist in identifying the most common
problems in functioning in paraplegic patients in
post acute phase of rehabilitation.
METHODOLOGY: A cross-sectional study design
was used and participants were selected by
convenient sampling. A total of 80 patients with
Traumatic Spinal Cord Injury below the level of
T1 in post-acute phase of rehabilitation between
the age 18 to 65 years, both complete and
incomplete SCI who were medically stable after
obtaining informed consent were recruited for the
study. Any other traumatic condition in past along
with the present condition like peripheral nerve
injury, TBI which have impact on the functioning
of the client were excluded from the study.
RESULTS:
A total of 80 patients were included in the study.
Table I shows the number of patients in different
level of spinal cord injury.
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Table I: showing the number of patients in different
level of spinal lesion
S. No

Level

No. of patients

Mean Age

1.

T1 – T6

20

38.65

2.

T7-T12

20

44.2

3.

L1-L5

20

34.95

4.

Below L5

20

33.6

The ICF provides qualifiers which range from 0-4
for each category. Because the metric properties
of this scale are not yet evaluated sufficiently, a
dichotomized qualifier was used. Each category
of the components Body Function, Body Structure
and Activity and Participation was graded with the
qualifier 0 for 'no impairment/limitation', 1 for
'impairment/limitation'. The categories of the
component Environmental Factors were graded
with +0 or -0 for 'no facilitator/no barrier', +1 for
'facilitator' and -1 for 'barrier'. Additionally
qualifier '8' is used if the available information was
not sufficient and '9' if the category was not
applicable.
Descriptive analysis (prevalence of problems
in percentage) was used to calculate the problems
in each category.
Table II to IV shows the prevalence of
limitation in categories of the components of Body
Function and Body Structures and Activity and
Participation
Table V shows the categories of the component
Environmental Factors experienced as barrier.
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Table II. ICF - prevalence of limitations in categories of the component Body Function.

Descriptive Analysis: prevalence of problems %
ICF Code ICF Code Description

T1-T6

T7-T12

L1-L5

Below L5

n=20(%)

n=20(%)

n=20(%)

n=20(%)

b710

Mobility of joint

100

100

100

100

b730

Muscle power

100

100

100

100

b735

Muscle tone

100

100

100

100

b525

Defecation

90

80

80

65

b620

Urination function

90

80

80

65

b235

Vestibular function

85

85

50

35

b640

Sexual function

80

65

75

60

b8

Function of skin

70

75

60

30

b134

Sleep

60

55

55

40

b130

Energy and drive functions 60

55

35

25

b280

Pain

50

60

35

25

b152

Emotional functions

50

55

25

25

b420

Blood pressure

40

25

30

25

b530

Weight maintenance

40

40

35

30

Table III. ICF - prevalence of limitations in categories of the component Body Structure
Descriptive Analysis: prevalence of problems %
ICF Code ICF Code Description

T1-T6

T7-T12

L1-L5

Below L5

n=20(%)

n=20(%)

n=20(%)

n=20(%)

s120

Spinal cord and peripheral nerves 100

100

100

100

s750

Lower extremity

70

60

40

20

s760

Trunk

65

60

55

20

s8

Skin and related structures

40

40

20

0

s740

Pelvis

20

15

15

0
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Table IV. ICF - prevalence of limitations in categories of the component Activity limitations and
Participation restrictions

Descriptive Analysis: prevalence of problems %
ICF

ICF Code Description

Code

T1-T6

T7-T12

L1-L5

Below L5

n=20(%)

n=20(%)

n=20(%)

n=20(%)

PQ* CQ* PQ* CQ* PQ* CQ* PQ* CQ*
d450

Walking

100

100

100

100

100

100

55

75

d470

Using transportation

100

100

100

100

100

100

90

80

d475

Driving

100

100

100

100

100

100

100

100

d570

Looking after one’s health
100

100

100

100

100

100

100

100

100

100

100

100

100

100

70

70

d620

Acquisition

of

goods

and

services
d660

Assisting others

100

100

100

100

100

100

70

70

d850

Remunerative employment

100

100

100

100

85

100

85

65

d870

Economic self-sufficiency

100

100

100

100

80

100

80

65

d910

Community life

100

100

100

100

100

100

85

70

d930

Religion and spirituality

100

100

100

100

100

100

85

75

d950

Political life and citizenship

100

100

100

100

100

100

40

75

d220

Undertaking a multiple task

65

95

70

95

55

85

40

70

d530

Toileting

80

90

80

90

80

90

55

75

d430

Lifting and carrying objects

35

85

35

85

25

50

25

35

d510

Washing oneself

70

85

70

80

65

70

55

55

d540

Dressing

80

90

80

90

75

85

50

75

d465

Moving around using equipment

70

70

70

75

65

65

40

50

d920

Recreation and leisure

80

60

65

60

80

75

40

70

d520

Caring of body parts (brushing,

70

55

50

55

45

45

10

20

shaving)
d210

Undertaking a single task

30

20

20

20

35

25

30

15

d830

Higher education

15

15

15

15

25

25

20

25
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PQ* - Performance Qualifier; CQ* - Capacity Qualifier
Table V. ICF - categories of the component of Environmental Factors experienced as barrier

Descriptive Analysis: prevalence of problems %
ICF

T1-T6

ICF Code Description

Code
e120

T7-T12

n=20(%) n=20(%)
For personal indoor and outdoor 90

L1-L5

Below

L5

n=20(%) n=20(%)

85

85

80

95

90

70

95

90

75

mobility and transport
e150

Design, construction and building 90
products and technology of buildings
for public use

e155

Design, construction and building 90
products and technology of buildings
for private use

e115

For personal use in daily living

80

80

80

80

e225

Climate

20

20

20

20

Table II, III, IV shows the impairments of body functions, body structures and activity limitation
and participation restriction respectively. Table V shows the component of Environmental factors as
experienced as barrier.

Graph 1: percentage of prevalence of limitation of the patients injured in the level T1-T6
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Graph 2: percentage of prevalence of limitation of the patients injured in the level T1-T6 (Activity
and participation Component's Performance qualifier)

Graph 2: percentage of prevalence of limitation of the patients injured in the level T1-T6 (Activity
and participation Component's Performance qualifier)

Graph 3: percentage of prevalence of limitation of the patients injured in the level T7-T12
Graph 4: percentage of prevalence of limitation of the patients injured in the level T7-T12 (Activity
and participation Component's Performance qualifier)
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Graph 5: percentage of prevalence of limitation of the patients injured in the level L1-L5

Graph 6: percentage of prevalence of limitation of the patients injured in the level L1-L5 (Activity
and participation Component's Performance qualifier)

Graph 7: percentage of prevalence of limitation of the patients injured in the level Below L5

Graph 8: percentage of prevalence of limitation of the patients injured in the level Below L5 (Activity
and participation Component's Performance qualifier)
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DISCUSSION
The aim of this cross-sectional study was to
find the utility of the ICF checklist in identifying
the most common problems in functioning in
paraplegic patients in post-acute phase of
rehabilitation. First, the most common problems
in functioning in paraplegic patients in post-acute
phase of rehabilitation were identified using the
ICF checklist.
According to the study results, of the 29 I
level chapters 19 (65.5%) chapters were found to
have problems for all paraplegic patients at
different level of injury. The most common
chapters in which the patients had problems were
b2: sensory function and pain, b5: functions of
digestive, metabolic and endocrine system, b6:
genitourinary and reproductive functions, b7:
neuromusculoskeletal and movement related
structures, b8: functions of the skin and related
structures, s1: structure of the nervous system, s7:
structures related to movement, d4: mobility, d5:
self care, d6: domestic life, d8: major life area, d9:
community, social and civic life, e1: products and
technology.
46 (40%) different II level categories out of
128categories in the checklist were identified as
problems for all the paraplegic patients at different
level of injury. In the component of Body Functions
b710 (mobility of joints), b730 (muscle power), b735
(muscle tone) were the areas in which all the level
of paraplegic patients had 100% problem.
In the component Activity Limitation and
Participation Restriction 22 (45.8%) of 48 categories
in the checklist were found to be problem for all
paraplegic patients at different level. Most of the
patients had problem in d4 (mobility), d5 (self
care), d8 (major life areas), d9 (community, social
and civic life).
The most problematic area in Activity Limitation
and Participation Restriction were d450 (walking),
d420 (using transportation), d475 (driving) and
d850 (remunerative employment). There are
various studies conducted on employment after
spinal cord injury (3). During the post-acute phase
of rehabilitation due to various other physical and
psychological problems employment is affected.
Several predictive factors influence the return to
Volume I |Issue 1 |January- June 2015

gainful employment. Completeness of injury,
gender, impairment type, motivation to work,
social support have been considered as predictive
factors (4). Participation Restriction were found
in d910 (community life), d920 (recreation and
leisure). Involvement in recreation and leisure
may be limited by motor function after injury as
well as changes in autonomic functions (5).
In component of Environmental Factors e120 (For
personal indoor and outdoor mobility and
transportation, e150 and e155 (Design construction
and building products and technology of building
for public and private use) respectively were found
to be barrier for paraplegic patients. when
assessing e5 (Services, systems and policies), it was
noted that majority of the patients were not aware
about the services and the policies that are
available for the disabled persons which is also
mentioned in Indian Country Report about
Disabled People in development (6). As most of
them were not aware about the services, system
and policies for the disabled, it was not possible to
know whether the services, system and policies
for disabled in our country were a facilitator or a
barrier to them.
The many measures used for neurological
conditions differ because they cover different
aspects of functioning or because they have
different purposes. However, a number of
measures cover the same or over lapping aspects
of function and vary with respect to underlying
dimensions and constructs (8). The ICF categories
potentially facilitated the description and
classification of all aspects of function and health
in individuals independent of specific instruments
(8).
Universal design represents a broad focus
considering a large range of abilities (hearing and
visual disabilities, people of short stature, for
example) and ages in broad range of contexts
including public buildings, such as schools,
museums, hotel, parks and public rights of way in
urban area (9). It relates to the areas of
participation and environmental factors in ICF (10).
The ICF checklist also covers a wide range of the
Environmental factors. Paraplegia being a long
term disability, the universal design relating to the
area of participation and environmental factors can
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be assessed using the ICF checklist.
The ICF checklist is not disease/condition specific.
During the assessment, the participants were made
to give additional comments. With these
comments and from literature there were few
categories which were very much important for
the paraplegic patients were noted.
In body function component other categories apart
from the categories which were mention in the
checklist were b455 (exercise tolerance functions)
and b810 (protective function of skin), b820 (repair
function of skin) and b830 (other function of skin)
were considered important. A study by Bauman
(11) reported that cardiovascular disease was the
underlying cause of death in individuals with SCI.
The importance of exercise tolerance function is
emphasized by Sandee Melton Rogers (12). The
loss of functional skeletal muscle and the
diminished or nonexistent cardiovascular reflex
during exercise can result in high fatigability of
the active muscles of the arms. All the above-stated
factors discourage many individuals with SCI from
engaging in a regular physical fitness program.
Normal daily wheelchair activity is probably not
sufficient to train the cardiopulmonary system or
improve physical fitness. A sedentary individual
with SCI becomes de conditioned, leading to
functional deterioration. Exercise is necessary to
break this cycle, decrease cardiovascular risk
factors, and maximize functional independence
and to decrease the risk of heart disease,
respiratory disorders, and coronary artery disease.
Middleton JW, K Lim et al (13) in their study on
patterns of morbidity and re hospitalisation
following spinal cord injury found out that
pressure sore was one of the leading causes for re
hospitalization following SCI.
In Activity Limitation and Participation Restriction
component, the other categories which were
considered important were d240 (handling stress
and other psychological demands), d415
(maintaining a body position) and d420
(transferring oneself). Spinal cord injury is one of
the most devastating events that can occur to
individuals and their families. The many physical
changes are immediate, unanticipated and often
permanent. Contending with altered mobility,
adaptive equipment, accessibility concerns, bowel
Volume I |Issue 1 |January- June 2015

and bladder programs, disrupted sexual
functioning, added dependency on others for
assistance, limitations and loss of spontaneity in
many areas of functioning can tax a person's coping
skills and psychological adjustments (14). Person
with SCI experience higher level of distress is
associated with abnormal level of psychological
morbidity, substance abuse and risk of suicide.
Consequently, psychosocial issues have become
prominent in SCI (15).
d420 (transferring oneself) is the most important
as the paraplegic needs to learn a number of
transfers like transfer from bed to wheel chair and
vice versa; transfer from toilet stool to wheel chair
and vice versa and direct transfers (sit to stand with
Knee Ankle Foot Orthosis with walker/crutches
and floor transfers are very important which has
to be included in the assessment (16).
Personal Factors (PF) is also a component of
Contextual Factors in ICF but they are not classified
because of the large social and cultural variance
associated with them and so the ICF checklist also
does not cover the personal factors. PF are the
particular background of an individual's life and
living, and comprise features of the individual that
are not part of a health condition or health states.
These factors may include gender, race, age, other
health conditions, fitness, lifestyle, habits,
upbringing, coping styles, social background,
education, profession, past and current experience
(past life events and concurrent events), overall
behaviour pattern and character style, individual
psychological assets and other characteristics, all
or any of which may play a role in disability at
any level (10). The World Health Organization
(WHO) has recognized the relevance of Personal
Factors (PF) in the context of functioning and
disability and included them in the framework of
ICF. However, PF are not implemented in the
classification, yet, and their understanding and role
requires further clarification. Research is now
going on to include PF in ICF. The Personal Factor
Research Project aims (1) to explore the possibilities
of developing the ICF classification of PF in
collaboration with the WHO, and (2) to explore
the role of PF with special reference to people with
spinal cord injury (SCI).
As the ICF checklist is not disease/condition,
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specific categories which are relevant to paraplegic
and personal factors which are relevant to the
individual subjects can be added so that the overall
functioning of the clients can be assessed through
the ICF checklist.

6.

Disabled people in development India country
Report. Foundation for International training and
Regional and Sustainable Develoopment
Department. June 2005.

7.

Outcome measure for clinical rehabilitation trials
impairment, fucntion, quality of life, or value? DT,
Wade. 2003, American Journal of Physical
medicine and rehabilitation, Vol. 82, pp. S26-S31.

8.

Value and application of the ICF in rehabilitation
medicine. Stucki G, Ewert T, Cieza A. 17, 2002,
Disability and rehabilitation, Vol. 24, pp. 932-938.

9.

Ringaer, Laurie. Universal design of the built
environment to enable occupational performance.
[book auth.] Patty Rigby, Debra Stewart Loris
Letts. Using environments to enable occupational
performance. s.l. : Slack, 2003, 7, p. 97.

10.

WHO. International classification of functioning,
disability and health: ICF. Geneva : s.n., 2001.

11.

Depressed serum high density lipo protein
cholestrol level in veterans with spinal cord
injured patients. Bauman WA, Spungen AM,
Shong YG, Rothstein JL, Petry C, Gordon SK. 1986,
Archieves of physical medicine and rehabilitation,
Vol. 67, pp. 445-50.

12.

Rogers, Sandee Melton. Factors that influence
exercise tolerance. RRDS Physical fitness: A guide
for individual with SCI. pp. 25-32.

13.

Patterns of morbidity and rehospitalization
following SCI. Middleton JW, K Lim, L Taylor, R
Soden, S Rutkowski. 2000, Spinal cord, Vol. 42,
pp. 359-367.

14.

Joyc e Fic htenbaum, Steven Kirshblum.
Psychological adaptation to SCI. [book auth.] M.
D., Denise I. Campagnolo, M. D Steven
Kirshblum. Spinal cord medicine. s.l. : Lippincott
Williams and w, 2002, p. 299.

15.

Psychosocial issues in SCI: wat do we (not) know?
Marcel W. M. Post, Christel M C. Van Leeuwen.
Preconference draft- to be published in spinal
cord special issue, spring 2012.

16.

Guidelines for care of persons with SCI in the
community. Department of Physical Medicine
and Rehabilitation and Low Cost effective unit,
Christian Medical College, Vellore, India. 200809. Developed under the Government of India WHO collaborative programme.

17.

Results of the NIH consensus conference on
"Rehabilitation of Persons with Traumatic Brain
Injury". KT, Ragnarsson. 2002, Vol. 20.

CONCLUSION
The ICF categories in the ICF checklist potentially
facilitate the description and classification of all
aspects of function and health in individuals
independent of specific instruments. ICF checklist
helps in identifying common problems in
functioning in paraplegic patients during postacute phase of rehabilitation. But a few ICF
categories which are not there in the checklist but
important in paraplegic assessment like b455
(exercise tolerance), b810 (protective function of
skin), b820 (repair function of skin) and b830 (other
function of skin), d240 (handling stress and other
psychological demands), d415 (maintaining a body
position), d420 (transferring oneself) and personal
factors should be included during assessment of
paraplegia. ICF can be advocated as a tool to
structure rehabilitation and universal language to
aid communication within multi-disciplinary
team.
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ABSTRACT
AIM :The effect of wrist and thumb kinesio taping on functional grasp in children with spastic hemiplegic cerebral
palsy presenting thumb in palm position
METHODS ; 30 spastic hemiplegic cerebral palsy children who fulfill the inclusion criteria were selected for the
study. Selection of the subjects was done by convenient sampling and consecutively assigned into 2 groups. Kinesio
taping was done for 6 weeks to the subjects of experimental group and micro pore taping was given to the control
group as a placebo. Both groups were given occupational therapy focusing on activities for improvement of grasp.
RESULT AND CONCLUSION : Group with kinesiotaping showed significantly higher improvement over the
control group (p < .000). Within the group (both experimental and control) there was a significant improvement.
Experimental group significant at p< .001 and control group was significant at p < .002. Hence from it can be
concluded that wrist and thumb kinesio taping improve hand grasp in spastic hemiplegic cerebral palsy presenting
thumb in palm position.
KEY WORD : Functional grasp, kinesiotaping, spastic hemiplegic cerebral palsy, thumb in palm.
INTRODUCTION
In comparison with most types of cerebral palsy,
hemiplegic cerebral palsy is characterized by an
uncomplicated natural history and the affected
child has reasonable prospects of leading a more
fulfilled adult life. Impaired arm and hand
functions are the main problems in about half of
the affected children and are the main factors
contributing to disability in activities of daily living
(Fedrizzi et al, 2003).
Some children with hemiplegic cerebral palsy may
develop a thumb - in - palm position, affecting armhand function. If thumb opposition and abduction
are limited in anyway, the role and movement
patterns of the finger and hypothenar area are
greatly affected. The thumb is their essential
opposing force and their partner in action of pinch
and grasp (case - smith, 4th edition). In flexion, it
acts as a block by occupying space in the palm and
The author can be contacted at
bidyutparavabehera.19@gmail.com
amd 9538648490.
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a lack of active movement for pinch and grasp
limits the usefulness of the hand, specifically in
the type and quality of prehension patterns used
and in the coordination of release. If unattended,
the web space may eventually shorten and a
contracture may develop, causing significant
limitations in hand function and potential
problems in hygiene and skin integrity.
To improve hand function occupational therapists
stimulate use of the affected hand by challenging
the child to perform bimanual activities of daily
living (ADL). Different kinds of splints have been
designed and used to minimize tightness in thumb
adduction. The short thumb opponense splint is
intended for those children with moderate to
severe hyper tonicity, whereas both the soft-splint
and thumb-loop splint are intended for those
displaying minimal to moderate hyper tonicity
(Boehme, 1988).
Taping can be used as an adjunct during the
rehabilitation programme to enhance functional
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recovery by reducing pain, improving alignment,
and stimulating or inhibiting muscle function and
improving proprioceptive function of the joint
structure (Ewa Jaraczewska et al 2006).
Kinesio Taping, when applied properly, can
theoretically improve the following: strengthen
weakened muscles, control joint instability, assist
with postural alignment, and relax an over-used
muscle (Jacob M and Aution N. 2003).
Kinesio Tex™ is the brand name of the tape. The
Kinesio Tex tape is more elastic compared to
conventional rigid tape. With the Kinesio Tape
applied, patients often report symptom relief,
improved comfort level, or stability of the involved
joint. The elasticity of Kinesio Tape conforms to
the body, allowing for movement. The tape is latexfree, very thin, and stretches in the longitudinal
plane. Kinesio Tape has been suggested to provide
proprioceptive input in the acute phase of the
injury process for lateral ankle sprain (Murray &
Husk, 2001).
According to the Kinesio Taping website:

unilateral upper limb function was used to
measure upper limb functional change prior to use
of Kinesio tape, immediately after application of
the tape and 3 days after wearing the tape. It is
showed Kinesio tape appeared to have improved
purposeful movement, provided stability of the
shoulder and/or hand alignment to perform the
task for reach, grasp, release, and manipulation.
O'Mahony and Spritos (2010) evaluated the
effectiveness of Kinesio taping at the thumb and
wrist fourteen hemiplegic cerebral palsy children.
They were measured before and after application
of the kinesio tape for 6 weeks. They concluded
from their study that Kinesio taping combined
with functional training would be useful. This
method has not consistently proven successful in
all pediatrics settings, which may be due to a
shortage of thorough research.
Hence, in this study an attempt has been made to
see the effect of wrist and thumb Kinesio taping
on functional grasp in children with hemiplegic
cerebral palsy presenting thumb in palm position.

This taping Method is a definitive rehabilitative
taping technique that is designed to facilitate the
body's natural healing process while providing
support and stability to muscles and joints without
restricting the body's range of motion as well as
providing extended soft tissue manipulation to
prolong the benefits of manual therapy
administered within the clinical setting.

AIM

Kinesio tape is highly elastic, thickness and weight
of the tape are approximately the same as skin, and
when applied rarely perceived by the patient. It
stretches the skin in the longitudinal axis up to 40%
of its resting length. It is made up of 100% cotton
fabric and there is no latex or medicinal properties
in the tape. Proper application of this tape does
not restrict soft tissue movement but rather relies
on the on the movement of the skin for multilevel
effects. The elastic recoil of the tape is used to
provide support weak muscle and encourage full
range of movements.

Pre- test and post test control group design.

Andrey Yasukawa et al. (2006) conducted a study
for 13 patients, following an acquired disability
which included encephalitis, brain tumour, CVA,
TBI, and SCI. the Melbourne assessment of
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The effect of wrist and thumb kinesio taping on
functional grasp in children with spastic
hemiplegic cerebral palsy presenting thumb in
palm position.
METHODS
STUDY DESIGN :
INSTRUMENTATION:
Quality Of Upper Extremity Skill Tests (QUEST) It is used to measure the quality of grasp pattern
Modified Modified Ashworth Scale (MMAS) Spasticity of wrist was measured by using MMAS.
House classification of Thumb in palm Deformityit was used to screen out type 1 and 2 deformities.
OUTCOME MEASURES :
MODIFIED MODIFIED ASHWORTH SCALE
(MMAS): It is a clinical tool used measure
spasticity. The inter rater reliability for
measurement of spasticity is very good.
QUALITY OF UPPER EXTREMITY SKILLS TEST
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(QUEST):It is an outcome measure designed to
evaluate movement patterns and hand function in
children with cerebral palsy. It is designed to be
used with children who have neuromotor
dysfunction with spasticity and has been validated
with children from 18 months to 8 years of age.

subjects by same therapist. The tape was left day
and night and changed after 2-3 days by the same
therapist. The improvement of subjects was
reassessed by using the same scale. The base line
data and post data were taken for statistical
analysis.

COMPONENTS - QUEST evaluates quality of
upper extremity function in 4 domains
"
Dissociated movement
"
Grasp
"
Protective extension
"
Weight bearing
PROCEDURE:

DATA ANALYSIS AND RESULTS

The study was conducted over a period from april
2012 to may 2013, in the department of
occupational therapy, SVNIRTAR, Cuttack. 30
children with spastic hemiplegic cerebral palsy
presenting thumb in palm position between the
age group of 4-6 years, having UE tone 1,2
(MMAS), both male & female subjects who were
able to follow instruction were selected for the
study that had been followed up at SVNIRTAR,
department of OT. Children having any surgery
or fracture of the hand, having self injurious
behavior or associated epilepsy or MR were
excluded from the study. The subjects were
selected according to inclusion, exclusion criteria
after obtaining informed consent from the parents
and consecutively assigned to both the groups. The
screening was done using House classification of
thumb in palm deformity. Each group
(experimental and control) were assigned with 15
children. General information of the individual's
medical condition was collected. All the subjects
were tested by using scale of QUEST, MMAS to
find out the base line score. Once the subjects met
the aforementioned inclusion criteria, they
participated in 5 days skin check to rule out rare
toxic responses to adhesive tapes before full
inclusion in the study. Control group was given
occupational therapy focusing on activities for
improvement of grasp along with ordinary micro
pore taping to provide placebo effect. Kinesio
taping with scientific manner was applied only in
experimental group along with Occupational
therapy focusing on activities for improvement of
grasp for 6 weeks. . Skin preparation was done
before the application. The tape applied to the

TABLE -1 showing results of Wilcoxon signed Rank
test for QUEST -GRASP score before and after 6
weeks of intervention with in groups
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Analysis was performed with SPSS version 16.0
package. Statistical significance was considered
significant at p<0.05. To know the improvement
between groups Mann Whitney U test was used.
To know the improvement within group Wilcoxn
signed Rank test was used.

Groups

Mean difference

z (2-tailed) p (2-tailed)

Experimental 5.43

-3.416

.001

Control

-3.064

.002

1.73

GRAPH 1: Bar graph showing mean score changes
in QUEST - GRASP of both groups.

Table -2: Results of Wilcoxon Sign Rank Test for
MMAS of wrist within the groups.
Groups

Mean rank z(2-tailed)

p(2- tailed)

Experimental 8

-3.542

0.000

Control

-2.828

0.005
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Graph-2: Bar graph showing the mean score changes in MMAS score of the wrist.

TABLE - 3 showing results of improvement through Mann Whitney U test between groups after
6 week of intervention for QUEST-GRASP
Group

Mean rank

Sum of ranks

U

P

Experimental

21.43

321.50

23

0.000

Control

9.57

143.50

Graph-3 Mean Change Score of QUEST- GRASP
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Table - 4 Mann Whitney U test between the groups for MMAS score of wrist

Group

Mean rank

Sum of rank

u

Experimental

20.33

305.00

40

Control

10.67

160.00

P
0.001

Graph - 4: Mean change of MMAS score of wrist

control group pre and post treatment had
significant difference at p<0.05.

Discussion
The present study the group with wrist and thumb
kinesio taping showed significantly better
improvement over the control group (p < .000)
,within the group (both experimental p< .001 and
control p < .002) there was a significant
improvement. This finding is in agreement with
the study done by Ahmed M. Azzam on 2012. In
this study data analysis were available on 30 spastic
hemiplegic cerebral palsy children and mean value
of hand grip strength in study group pre and post
treatment had highly significant difference at p
<0.001 while mean value of hand grip strength in
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It was also observed there was a significant
improvement in experimental group, suggesting
that Kinesio taping is an effective adjunct to
conventional therapy in improving grasping skills.
This result is consistent with the previous studies
showing that the Kinesio taping has a positive
effect on upper extremity function (Ewa
jaraczewska and Carol Long 2006, Kim KS, Seo
HM, Lee HD 2002, Yasukawa A, Patel P, SIsung C
2006, o' mahony and Spirots 2010).
O Mahony and Spritos (2010) evaluated the
effectiveness of Kinesio taping at the thumb and
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wrist of children. The data in this study showed
that there was no significant difference in the
overall body functions and active range of motion
after using Kinesio tape. However, the data did
illustrate that this technique had a significant
impact on the subject's ability to perform self care.
It was further observed in the present study that,
there was an improvement in muscle tone at the
wrist as observed in the score of Modified modified
ashworth scale. This finding is supported with the
previous studies (Silwinski Z, Halat B(2007), Slupik
A, Dwornik M et al (2007), Kouhzard Mohammodi
H, Pooretezedm, Shokri E et al 2010) , Sadeghi
Moghaddam R, Lajvardi L, Amiri A et al(2012),
Greve P, Perez VJ, Yoshizumi LM et al (2008).
By varying muscle tone, one can execute fine and
gross motor skills efficiently. The effects provoked
by an improvement in muscle have several
beneficial effects in improving function (Elisabeth
Graham 2006). The decrease in tone positively
correlates with improvement in hand grasp, was
clearly observed in the present study. However,
no statistical analysis on this regard was done.
In this study it is suggested to persue Kinesio
taping as a treatment adjunct over other
therapeutic activities because training to
improving grasp can be conducted with Kinesio
taping which cannot be achieved with rigid
splinting., when Kinesio taping is applied correctly.
It was seen that there was significant improvement
in the control group this may be due to the hand
function training programme that they received
at the department & continued the same at home
as home exercise programme. Out of the 15
children in control group 4 children did not show
any improvement in grasp patterns. Therefore
based on this study and taking view of previous
studies it is possible to suggest that Kinesio taping
along with occupational therapy focusing on
grasping activities, can significantly improve
functional grasp in spastic hemiplegic cerebral
palsy presenting thumb in palm position.
CONCLUSION

taping along with functional activities for grasp in
spastic hemiplegic cerebral palsy improve hand
grasp. As well as Kinesio taping is effective in
reducing muscle tone. Hand function training is
vital in improving functional grasp. Thus Kinesio
taping is effective adjunctive therapy in improving
hand grasp when applied in proper manner.
Parental motivation and compliance to therapy
program has its own value.
LIMITATION & FUTURE
RECOMMENDATIONS
Sample size was small & follows up effects of
Kinesio taping was not documented. Though there
is indirect observation of the muscle tone due to
Kinesio taping and improvement there to in hand
grasp. The statistical correlation between tone and
hand grasp not documented; hence it is
recommended that to find out the correlation.
Further investigations' to examine that repeated
carry over effect of Kinesio taping.
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ABSTRACT
Objective : Attention-deficit Hyperactivity disorder often co-occur and share genetic risks with Developmental
coordination Disorder. The aim of this study was to determine and estimate the impact of DCD co morbidity on
ADHD, through visual perceptual skill training.
Method : Twenty two pure ADHD children and twenty two ADHD children with DCD co morbidity participated
in this study. Visual Perceptual Skill training was given for two months to both groups children. Then the
Prognosis was evaluated by Pre and Post-treatment Visual Perceptual Skill (TVPS).
Results : The TVPS pre and post-test results showed that there was a significant difference between the ADHD
with and without DCD co morbidity.
Conclusion : The result of this study demonstrated that the DCD co morbidity influences the prognosis after
visual perceptual skill training in children with ADHD. It is proved here that co morbidity in ADHD impacts on
the treatment outcomes. So while assessing and planning for intervention consideration must be given towards co
morbidity conditions.
Key words : ADHD, DCD, Co morbidity, Visual Perceptual Skill training
INTRODUCTION
Attention Deficit Hyperactivity Disorder (ADHD)
is the most common behavioral disorder of
childhood, and is marked by a constellation of
symptoms including immature levels of
impulsivity, inattention, and hyperactivity (1). It
was declared as a "severe public health problem".
(2) The prevalence of ADHD is 3-5% of school aged
children in the population. (1) (3) (4)
The children who presented with the features of
ADHD were mostly being seen by Occupational
therapists in community settings as children with
a specific developmental disorder that is having
deficits in different sensory, perceptual, motor and
functional performance areas. (4)
DCD is currently used to define a group of children
who have a serious and persistent impairment in
the development of motor coordination, which
The author can be contacted at
kurinji85@gmail.com and 91 9597254353

Volume I |Issue 1 |January- June 2015

impedes functional performance and which is not
explained by Intellectual Retardation, Pervasive
Development Disorder (PDD) or congenital or
acquired neurological disorder. (1) (7) Watemberg
M.D. (2007) (8) stated that DCD is defined by the
American Psychiatry Association as a marked
impairment in the development of motor coordination that significantly interferes with
academic achievement or activities of daily living.
The prevalence of Developmental Coordination
Disorder is 5-8% children among school-aged
children. (11) (12) (9) (1) the children born with
DCD depict a high prevalence of attention deficits,
and that individuals with ADHD demonstrate
motor coordination disabilities consistent with a
diagnosis of DCD. (13) DCD was detected in 55.2%
of 96 consecutive children with ADHD (81 males,
15 females). In conclusion, DCD is common in
children with ADHD, particularly of the
inattentive type. (Nathan Watmberg, 2007) (14).
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Because of the complexity of the visual system, it
is difficult to imagine the impact of a visual
perceptual deficit on daily living. Functional
problems that may result from a visual perceptual
deficit include difficulties with eating, dressing,
reading, writing, locating objects and many more
activities necessary for functional independence.
(16) (17)
Visual Perception is the total process responsible
for the reception and cognition of visual stimuli.
(18) The combined impact of visual experience,
inter sensory communication and cognitive growth
influence the development of visual perceptual
abilities. It is a cognitive process that changes in
relation to learning, labeling and experience. (19)
It is important for classroom learning is. A child
with even mild visual-perceptual difficulties will
struggle with learning in the classroom and often
in other areas of life. (20)
Tarter & Hegedus (26) gave evidences which were
demonstrating high correlations between rates of
perceptual problems, learning disabilities,
antisocial behavior, and delinquency.
Occupational therapists have long been committed
to the assessment and treatment of visualperception dysfunction because of the importance
of visual perception for competent occupational
performance. (27) Schneck (28) contended that
visual-perception deficits negatively impact on
children's self-care, work and leisure performance.
ADHD children have high co morbidity with
Developmental Coordination Disorder children.
As per the literatures, the DCD co morbidity makes
influence in the treatment and prognosis. So I owe
to find how much impact DCD co morbidity makes
in ADHD children's prognosis.
AIM: To determine and estimate the impact of
DCD co morbidity on ADHD children.
METHODOLOGY

PROCEDURE:
Children were screened with ADHD Rating scale
questionnaire. Then they were assessed
usingTVPS-R. Visual perceptual deficit ADHD
children were detected. These children were then
screened with DCD-Q to find the Developmental
coordination disorder co morbid children in
ADHD population. Two groups were formed as
pure ADHD children and ADHD children with
DCD comorbidity. Visual perceptual skill training
was given to these children; each session carried
fifty minutes; six weeks, five days per week. At
the end of sixth week, all subjects were reassessed
and post treatment score were obtained and
statistically analyzed.
DATA ANALYSIS:
Pre and Post scores of TVPS-R of ADHD and
ADHD with DCD were taken for data analysis.
Collected data were analyzed using two tailed
Statistical Package of Social Sciences version 16.0.
An alpha level of P < 0.05 was set for test of
significance.
Independent 't' test was done to determine the
change in scores of Test for Visual Perceptual Skill
(TVPS-R) between groups.
The mean difference was compared between two
groups to find the influence of DCD comorbidity
in ADHD children group.

STUDY DESIGN:
Pre-test, post-test Experimental study was used.

RESULTS

SUBJECT AND SETTING
For this study Forty four ADHD Children with &
Volume I |Issue 1 |January- June 2015

without DCD between the ages 5-12 years, both
male & female, who were able to follow & respond
to simple commands & with minimum sitting
tolerance for 15- 20 minutes were taken for the
study by consecutive sampling after obtaining the
informed consent from the parent or the caregiver
of the children. The children having autism,
Epilepsy, Infantile hemiplegia, any other comorbid
conditions were excluded from the study. The
independent variable was Visual perceptual skill
training & the dependent variable was TVPS R.

The study population comprised 44 subjects, 22
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TABLE 2

TABLE 1
The Raw scores of TVPS-R were collected for
both groups.
S.No
ADHD
ADHD WITH DCD
Pre test

Post test

Pre test

Post test

1

18

43

16

33

2

13

35

11

24

3

17

44

16

29

4

21

51

19

34

5

18

38

9

22

6

12

32

4

15

7

26

57

20

34

8

26

56

15

30

9

16

33

8

16

10

16

33

9

22

11

16

34

15

27

12

23

47

12

23

The mean was calculated from pre and posttests of TVPS-R.
GROUP

PRE TESTMEAN

POSTTEST MEAN

ADHD

20.409

41.455

ADHDWITHDCD

15.682

30.455

GRAPH 1
Graph 1 is the representation of pre and post scores
mean of TVPS-R Test between the Groups

TABLE 3
MEAN

Std

Sig. (2-

Deviation

tailed)

DIFFERENCE

.000

GROUP NUMBER

13

18

38

24

40

14

26

45

14

30

15

30

47

22

40

16

20

37

22

41

17

26

43

18

36

18

34

55

19

31

19

12

29

11

27
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1

22

21.04

4.695

2

22

14.77

3.006

.000

The mean difference & Standard deviation of the
pre and post-test of ADHD group is 21.04 & 4.695
respectively. The mean difference & Standard
deviation of pre and post-test of ADHD with DCD
is 14.77 & 3.006 respectively. Independent t test was
used to find out the changes in the pre and post
scored of TVPS-R between the groups and the t
value is 5.277. The mean difference in the
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Independence t test is 6.27 and the standard Error
Difference is 1.188. The 2 tailed significant values
are 0.000. Paired 't' test was used to find out the
statistical difference between post and pre scores
of TVPS-R within the groups.
The result shows that the ADHD Children got
more prognosis than the ADHD Children with
DCD co morbidity group.
DISCUSSION
The purpose of this study was to find out the
Influence of Developmental Coordination
Disorder co morbidity in ADHD Children
Receiving Visual Perceptual Skill Training. The
result of this study showed that there was
significant difference between the ADHD and
ADHD with DCD co morbidity children.
Both groups scored better after visual perceptual
skill training. There is significant improvement in
post test scores. The ADHD children performed
significantly better than ADHD with DCD co
morbid group.
The visual perceptual training used in this study
might provide opportunities for learning visual
perceptual skills in ADHD children. This may be
due to enhancement of processing of visual
information and strengthening of the synaptic
connections with increase in number of
connections among neurons in cortico-limbothalmo cortical pathway (Mishkin et al., 1983) (122).
Apart from this, visual perceptual training
decreases the reaction time and improves the speed
of visual perception (Ding Y et al., 2003) (123).
In normal brain function the dorsolateral
prefrontal cortex is thought to be critical for the
most complex cognitive abilities, whereas the
cerebellum has been considered critical primarily
for motor skills. These two areas are much related
with each other while doing work. When one sees
decreased dorsolateral prefrontal cortex activation
(e.g.., when task has been practiced and requires
less concentration) one also sees a concomitant
decrease in cerebellar activation. Activation in
these two regions is strikingly correlated and
closely coupled.
Lesions of prefrontal cortex can cause
hypometabolism in the contralateral cerebellum
Volume I |Issue 1 |January- June 2015

(Fuham, brooks, Hallett & DiChiro 1992; Muira et
al., 1994; Tanaka et al., 1992). Similarly, cerebellar
damage can cause frontal hypometabolism (Boni
et al., 1992). To give close attention and
concentrate, or learn something new for cognitive
or motor performance, the cerebellum is recruited
most heavily.
The basal ganglia, and the caudate specifically, is
important for movement control, such as selecting
the proper movement, the appropriate muscles to
perform a movement, or the appropriate force with
which to execute the movement (e.g., De Long &
Georgopoulous 1981; Groves 1983)
In addition the children with motor dysfunction
(DCD) seem to be at greater risk of having a severe
and co morbid ADHD.
In ADHD children the prefrontal and temporal
areas of brain are affected. In children with motor
coordination disorder the cerebellum, basal
ganglia and caudate nucleus are involved. When
the Developmental coordination disorder co
morbid with ADHD children the severity of the
ADHD and the brain structure involvement will
be more than the ADHD children. Children with
a severe degree of ADHD usually have poorer
motor function than children with a mild degree
of ADHD with cerebellar dysfunction (eg.,
problems with balance, with rapid alternative
movement, and with consistently producing
movements of the correct distance or correct
timing) as well as motor problems with less specific
causes (e.g., poor handwriting).
The presence of DCD in ADHD predicts more
academic and autistic-type problems than are
generally encountered in ADHD without DCD.
There is evidence to support the rationale for
motor difficulties in ADHD. Tervo et al (2002)
showed that children with ADHD and
developmental coordination disorder were more
likely to have the severe combined type of ADHD
and other neurodevelopmental and behavioural
problems than children with ADHD alone.
ADHD patients with comorbid problems
compared to ADHD patients without comorbid
problems appear to have a more severe form of
ADHD, are often more impaired in their daily
functioning, and have a poorer long term
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prognosis (Bauermeister et al. 2007; Biederman et
al. 1996; Connor et al. 2003; Gillberg et al. 2004).
This may have implications for diagnosis and
treatment of ADHD, like broad assessments
covering multiple childhood psychiatric disorders
and not only ADHD and interventions that also
address the comorbid problems (Biederman et al
1991; Gillberg et al. 2004; Hechtman et al. 2005;
Jensen et al. 2001).
In addition, Hellgren et al (1993) in a long-term
follow-up study showed that patients with the
combination of ADHD and developmental
coordination disorder had a greater risk of longterm psychiatric morbidity than those with
developmental coordination disorder alone.
Recognising the combination of ADHD and
developmental coordination disorder might also
be important in terms of responsiveness to
different treatment approaches.
In this study the result showed that the DCD co
morbid condition influenced the prognosis of
visual perceptual skill training in children with
ADHD. The study result suggested that in
paediatric psychiatry field we have to focus on the
co morbid conditions and it's severity of that
condition.
The knowledge of the co morbid conditions will
help to identify the problems of the child, to give
an effective treatment, and appropriate advice or
counseling to the caretakers. This is supported by
Blondis (1999) who recommended that in order for
the needs of children with ADHD to be addressed,
clinicians must be able to recognize motor
coordination deficits and give appropriate advice
to caregivers. Ingram had stated that the child's
prognosis is influenced by the severity of
Symptoms, Co morbidity, IQ, Family situation,
Parental pathology, Family adversity, Socio
Economic status and Treatment received. (38)
Therefore it would be a reasonable to consider the
co morbidity conditions during our assessment,
treatment planning and intervention.

impacts on the treatment outcomes. DCD and LD
conditions are having high percentage of co
morbidity with ADHD children. So while
assessing and planning for intervention
consideration must be given towards co morbidity
in ADHD. So that interventions can be modified
at the initial stage.
LIMITATION
This study was conducted in a short duration, with
small group of children, so it is not possible to
generalize the study result. In addition, this study
was conducted with only one comorbidity
conditions.
RECOMMENDATION FOR FUTURE STUDY


Learning Disability is also having comorbidity with
ADHD children. To find the impact of learning
disability in ADHD children's prognosis.



Further study with a large sample with long
duration.

BIBLIOGRAPHY


American Psychiatric Assocation. 1994.



s.l. : National Institutes of Health, 1998. consensus
conference on ADHD.



Attention-deficit hyperactivity disorder as a
frontal-subcortical disorder. . Voeller. May 2003,
BJOT, Vol. 66(5), pp. 209-218.



et, Sidney Chu. September 2007, BJOT, Vol. 70(9),
pp. 372-383.



Children and clumsiness: A disability in search of
definition. Polatajko HJ, Fox AM (1995). London
ON; : s.n., 1995.



Watmberg, Nathan. 2007, Developmental Medicine
& Child Neurology, Vol. 49, pp. 920-925.



SS, Gubbay. The clumsy Child. London : W.B.
Saunders, 1975.



Caring for the developmentally dyspraxic child.
SC, Dawdy. 1981, International Jounal of Clinical
Neuropsychiatry, Vol. 3, pp. 30-37.



Concomitants of clumsiness in young school
children. SE, Henderson. 1982, Dev. Med. Child.
Neurol. , Vol. 24, pp. 448-460.



HendersonSE, Barnett AL. Perspectives on the
classification of specific developmental disorders.
Developmental movement disorders. pp. 209-230.

CONCLUSION
The result of this study demonstrated that the DCD
co morbidity influences the prognosis after visual
perceptual skill training in children with ADHD.
It is proved here that co morbidity in ADHD
Volume I |Issue 1 |January- June 2015

-85-

ISSN : 2350-1235



Developmental Coordination Disorder: associated
problems in attention, learning and psychosocial
adjustments. Dewey D, Kaplan BJ. 2002, Human
Movement Science, Vol. 21, pp. 131-144.



Mckinley, Gordon &. Helping Clumsy children.
1980.



Motor coordination and kinaesthesis in boys with
attention deficit-hyperactivity disorder. Piek, J.P.,
Pitcher, T.M. and Hay, D.A.,. 1999, Developmental
Medicine and Child Neurology , Vol. 41, pp. 159165.



The comorbidity of ADHD in the general
population of Swedish School-age children. al,
Kadesjo et. 4, 2001, Journal of Child Psychology
and Psychiatry, Vol. 42, pp. 487-492.



Natural outcome of ADHD with DCD . al,
Ramussen P et, [ed.]. 11, 2000, Journal of American
Academy of Child and Adolescent Psychiatry, Vol.
39, pp. 1424-31.



al, Gillberg et. ADHD and comorbidities in
children, adolescents and adults. ADHD and DCD.
2000.



al, Deborah Dewey et. 2/3, 2001, Physical &
occupational therapy in pediatrics , Vol. 20, pp. 527.



Gillberg. o Gillberg, G. (1992). Deficits in attention,
motor control and perc eption, and other
syndromes attributed to minimal brain
dysfunction. . [book auth.] J. Aicardi (Ed.). Diseases
of the nervous system in children. Clinics in
developmental medicine. pp. 138-172.



The term 'co-morbidity' is of questionable value in
reference to developmental disorders:. al, Kaplan
et. 2001, Journal of Learning Disabilities, Vol. 34,
pp. 555-565.

Bouska, M.J., Kauffman, N.A., & Marcus, S.E.
Disorder of Visal Perceptual system. Neurological
Rehabilitation (2nd ed.) . 1990, pp. 705-740.


R.A, Asarnow. Schizophrenia . [book auth.] R.E.
Tartar (Ed.). The child at psychiatric risk. New York,
Oxford University. : s.n., 1983, pp. 150-194.



Burnell, S.H. Children with severe emotional or
behavioural disorders. . 1985.



Tarter&Hegedus. The child at psychiatric risk. 1983,
pp. 108-127.



al, Phoebe L et. August 2005, The American Journal
of Occuaptional Therapy, Vol. 59(4).



Schneck. Visual Perception. [book auth.] J. Case
Smith. In Occupational therapy for children. 2001,
pp. 382-412.



"Brain development and ADHD". Krain, Amy and
Castellanos, Xavier. 4, 2006, Clinical Psychology
Review , Vol. 26, pp. 433-444.



Barkley. A Hand book for Diagnosis and Treatment.
1990.



Volume I |Issue 1 |January- June 2015

-86-

ISSN : 2350-1235

EFFECT OF VERBAL AND VIDEOTAPE FEEDBACK ON UPPER
BODY DRESSING SKILL OF MALE STROKE SURVIVORS
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INTRODUCTION
A stroke is caused by an interruption of the blood
supply to the brain, usually due to a ruptured
blood vessel or a blockage caused by a clot (WHO
2008).
Legg et al 2006 investigate that after stroke deficit
in motor, sensory, cognitive; communication skills
can profoundly affect an individual's occupational
performance in activities of daily living. Dressing
is an important activity of daily living which the
stroke patients is dependent even after many years
of onset. So it is a relevant activity in which to
engage patients in their rehabilitation.
Occupational therapists commonly use the
functional approach in dressing practice (Walker
et al 2003). But the functional approach doesn't seek
to analyze and treat the root cause of the problem,
rather it compensates for the deficit by finding
alternative methods of performing tasks. Motor
learning theories have been applied to the
rehabilitation of people who have had a cerebral
vascular event. Stroke can damage motor
programmes and cause an inability to form or
implement schema/ internal models, the sensory
motor mappings used by the nervous system to
anticipate the force requirements of a movement
for a given task (Beer et al. 2004; Beer, Dewald, &
Rymer 2000;Mercier et al. 2004).Without the ability
to form or use internal representations, a person
with stroke will struggle to learn to perform tasks
efficiently. Another common problem after stroke
is the use of compensatory movements which often
develop due to muscle imbalances. Feedback
enhances learning a new task, improves
performance tasks that have been acquired, and
decreases reports that tasks are tiring. Previously
there were many studies has been done on effect

of different types of feedback on different skills in
stroke. There has been very few numbers of
studies on effect of feedback on activities of daily
living on stroke survivors. Dressing task has
chosen because literature supports the use of goal
directed activity and purposeful occupations to
enhance motor leaning.
AIM:To study and compare the effect of verbal and
videotape feedback on upper body dressing skills
of male stroke survivor.
HYPOTHESIS ALTERNATIVE HYPOTHESIS:o

Videotape feedback is more effective than
verbal feedback in upper body dressing skills
of male stroke survivor.

o

Verbal feedback is more effective than visual
feedback in upper body dressing skill of male
stroke survivor

NULL HYPOTHESIS:o

Both verbal and videotape feedback are
equally effective in upper body dressing
skills of male stroke survivor

o

Both verbal and visual feedback are not
effective in upper body dressing skill of male
stroke survivor

LITERATURE REVIEW

The author can be contacted at

Sandeep K. Subramanian, Crystal L. Massie,
Matthew P. Malcolm et al (2010) examined the
provision of extrinsic feedback result in improved
motor learning in the upper limb post stroke,
focusing on upper limb movement and functional
recovery. The result suggested that people with
stroke may be capable of using extrinsic feedback
for explicit motor learning and improving upper
limb motor recovery.

vandna.s.nioh@gmail.com and 9711274570

Paula E. Gilmore and Sandi J. Spaulding(2007) did
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two-group research study attempted to determine
the effectiveness of an experimental therapy
combining videotape feedback with occupational
therapy compared to only occupational therapy in
learning the motor skill of donning socks and shoes
after stroke, the group that received videotape
feedback thought they performed better and were
more satisfied with their ability to don shoes,
lending support for the use of videotape feedback
post stroke to improve satisfaction with
performance.



First stroke resulting hemiplegia at least 3
months ago



Only male adult stroke patients



MMSE 21 and above



Brunnstorm stage more than 3 for arm and
hand



Functional balance grade for sitting should
be good

Katherine F. Durham (2011) examines effect of
extrinsic feedback in the retraining of reach to
grasp after stroke. Findings from this study were
says that Inducing an external focus of attention
has the potential to improve performance of reach
to grasp.

o

Hemiplegia due to other causes like brain
injury.

o

Severe cardiopulmonary or respiratory
insufficiency

o

Shoulder dislocation

Sackley CM, BaguleyBI (1993) studied the effect
of visual feedback after stroke with the balance
performance monitor. . The results indicated large
improvement in symmetry.

o

Post stroke epilepsy or associated
neurological conditions

o

Previous training of dressing skills

o

Difficulty in comprehension of verbal
command and simple instructions

o

Serious visual perceptual deficits and
unilateral neglect

Christie Lauren, Rebecca Bedford,Annie
McCluskey (2011) investigate the feasibility and
outcomes of a group-based, task-specific dressing
retraining programme for inpatients post-stroke.
They concluded that Task-specific practice of
dressing tasks in a group setting was feasible and
made clinically significant differences to dressing
performance during inpatient rehabilitation.

EXCLUSION CRITERIA:-

VARIABLES:- INDEPENDENT VARIABLES:


Verbal feedback



Videotape feedback

METHODOLOGY STUDY DESIGN:-

DEPENDENT VARIABLES:

A Pre test- post test experimental group design was
used. The study was conducted, between July 2012
to May 2013 in DEPARTMENT OF
OCCUPATIONAL THERAPY, SVNIRTAR,
Cuttack.



SUBJECT AND SETTING:A total number of 30 stroke patients were selected
for the study. All the patients were
recruited from the department of occupational
therapy, SVNIRTAR, Cuttack.

Dressing skill

OUTCOME MEASURE:Klein-bell Activities of daily living scale (KB- ADL)
MATERIALS USED IN THE STUDY:

Stool or chair without arm support



Buttoned shirt and pullover



Laptop



Video camera

INCLUSION CRITERIA:-

PROCEDURE:-



Subjects diagnosed as stroke by the
physician.



Age: 35-60

After screening by using MMSE and star
cancellation task, the subjects were selected
according to inclusion and exclusion criteria and
consecutively assigned to both the groups (verbal
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and videotape feedback). The purpose of this study
was explained to the patients and informed
consent was obtained.30 adult male stroke patients
included in this study. General information of the
individual's medical condition was collected.
All the subjects were told briefly how to dress
pullover and buttoned shirt. Only two subtests of
KB-ADL scale were used for the scoring: the
pullover and buttoned shirt. Scale was
administered to the patients. After the pretest
therapy was began for the patients.
1.

Experimental group A- verbal feedback (15
subject)

2.

Experimental group B - videotape feedback
(15 subject)

Group A receive dressing training with verbal
feedback and group B receive dressing training
with videotape feedback. Intervention was
continued consecutively for 15 sessions. Treatment
stopped if the participant was able to
independently don his shirt and pullover prior to
the 15 session maximum. If the skill was not
acquired in 15 sessions, the 15th session was the
post test. Full score on the KB-ADL in three
consecutive session indicated, for the purpose of
this study, that the participant was able to
independently don his shirt and pullover.
During each intervention session, the
demonstration of the whole task of donning the
shirt and pullover had given to both the groups,
while the participant watched. Then both group
participants practiced donning shirt and pullover
three times per session. The starting position for
dressing training was the patient grasping the shirt
collar.
Group A receive verbal feedback without the use
of videotape replay. Dressing training begins with
verbal instructions. Knowledge of performance
(KP) during performance and knowledge of result
(KR) after the each performance were provided.
Content of feedback was prescriptive type
(describe errors and suggesting how to correct
them). Group A who receive verbal feedback
during training, receives cues from therapist about
Volume I |Issue 1 |January- June 2015

incorrect movement and how to correct the
movement in each steps and end of the session also.
Group B receive videotape feedback. The Dressing
procedure for normal individual was videotaped
and during treatment session shown to the
subjects. Subjects saw dressing procedure and tried
to dress shirt/pullover in similar manner. Each
treatment session was videotaped, again shown to
the subjects. They saw him in video and interpret
the behaviour of the task and compare his
performance with actual performance and in next
session try to correct his performance.
COMPONENTS FOR THE PROCESS OF BUTTONED
SHIRT: (Suzuki M, Omori M, Hatakeyama M, Yamada S,
Matsushita K, Iijima S (2006)


The paralyzed upper extremity is inserted
into the sleeve



The sleeve is pulled up beyond elbow joint



The sleeve is pulled up beyond the shoulder
joint



The shirt is pulled across the back to the
opposite shoulder joint



The intact upper extremity is inserted into
the sleeve



Collar is arranged



Fasten the first button to fourth button



Fasten the cuff



Tuck shirt into the pant

COMPONENTS FOR THE PROCESS OF
PULLOVER SHIRT:

The paralyzed upper extremity is inserted
into the sleeve



The sleeve is pulled up beyond elbow joint



Put the unaffected extremity into the sleeve



Sleeve pulled up beyond elbow



Reach shirt to top of head



Pull head through neck hole



Pull shirt down over trunk
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Fig 1. - Participant practicing to put uninvolved
limb into sleeve with videotape feedback

Fig. 2- participant practicing dressing task
with verbal feedback

DATA ANALYSIS

RESULT

After the completion of post treatment
assessments, results were collected and data was
analyzed. Statistical calculations were performed
with statistical package for social science (SPSS)
version 16.0 package. Statistical tests were carried
with the level of significance set at p?0.005.As this
was 2-tailed, non parametric study, the changes in
outcome measures within verbal feedback and
videotape feedback groups were analyzed using
Wilcoxon Sign Rank Test. Mann- Whitney U Test
was performed for the knowing the significance
between the groups.

The analysis of data gives the following tables
showing the demographic characteristics and test
results. The individual characteristics of verbal and
videotape feedback groups are given in table 1.

TABLE-1: DEMOGRAPHIC CHARACTERISTICS OF SUBJECTS:

S.No.

Baselines

Group A (verbal Group

Characteristics

feedback)

(videotape

feedback)

1.

No. of subject(male)

2.

Age range (years)

3.

Mean age (Std Dev.)

4.

MMSE score (mean)

27.13

26.26

5.

Time

11.4 months

11.06 months

10/5

10/5

post

stroke

15

B

35-60
49.8(±7.61)

15
35-60
49.26(±7.32)

(mean)
6.

Right/left hemiplegia
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Table -2 : Descriptive statistic of outcome measure:Outcome

Verbal feedback ( group A) (N=15)

videotape feedback

measure (Klein
bell ADL scale)

(N=15)
Mean test score

Standard

Mean test score

deviation(SD)

Pullover score

Buttoned

shirt

(group B)

Deviation

Pre test Post

Pre

Post

pest

test

test

10.93

1.26

2.05

4.9

17.2

2.21

3.24

6

5.2

7.6

Standard

Pre test

Post

Pre

Post

test

test

test

10.66

0.99

1.88

15.86

1.45

3.22

score

Table – 3: showing the results of Wilcoxon Sign Rank Test for KB- ADL scale (pullover score)
within the groups.

Groups

Mean difference

z

P ( 2- tailed)

VERBAL FEEDBACK

6.66

-3.462

0.001

VEDIOTAPE

5.73

-3.446

0.001

FEEDBACK
Graph 1: showing mean score changes in the pullover score in KB- ADL scale of both the groups.
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Table-4: showing results of Wilcoxon Sign Rank Test for buttoned shirt score in KB ADL scale
within the groups.
Groups

Mean difference

VERBAL FEEDBACK
VEDIOTAPE

z

P(2-tailed)

9.6

-3.430

0.001

10

-3.436

0.001

FEEDBACK

Graph 2: showing mean score changes in the buttoned shirt score in K B ADL scale of both the
groups.

Table 5: Mann-Whitney U tests results between the groups showing mean and sum of rank:
Pullover shirt

Buttoned shirt

Groups

N

Mean Rank

Sum of Rank

Mean Rank

Sum of Rank

A

15

16.50

247.50

14.77

221.50

B

15

14.50

217.80

16.23

243.50
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Table 6: Mann-Whitney U test results between the group showing z and p value:
Outcome

Mean difference

Z

P (2-tailed)

measures(KB -ADL)
Pullover score

0.93

-0.662

0.508

Buttoned shirt score

0.4

-0.469

0.639

Result shows that clinically there was more
improvement in Group A (verbal feedback) both
in pullover and buttoned shirt than Group B. But
the mean pre test score of Group A was more than
Group B. Mann-Whitney U tests result shows there
was not statistically significant difference in both
pullover and buttoned shirt score in between
verbal and videotape feedback groups as shown
in Table-5 of Mann Whitney U Test at the p value
0.508 and 0.639 respectively.
DISCUSSION:
"It is degrading to have to be dressed by someone
else." Mulley (1985)
Dressing independently gives stroke patients a
sense of dignity, self respect and achievement.
Hence intervention that can improve dressing
ability is important part of rehabilitation. In stroke,
lesions of the sensorimotor areas of the brain can
cause damage to intrinsic feedback mechanisms
(Fisher et al. 2000). This reduces individual's ability
to make ongoing movement adjustments which are
necessary for effective movements. So that the role
of extrinsic feedback for skill acquisition and
learning is very important, even more compelling
after stroke.
The present study was designed to compare the
effect of verbal and visual feedback on dressing
skill of stroke survivors. All subjects in present
study said that their ability to don pullover and
buttoned shirt independently is very important for
them. The finding of the study suggests that both
verbal and videotape feedback groups shows
significant improvement in dressing ability.
Another similar study was found Sandeep K.
Subramanian, Crystal L. Massie (2010) they
examined the provision of extrinsic feedback result
Volume I |Issue 1 |January- June 2015

in improved motor learning in the upper limb post
stroke, focusing on upper limb movement and
functional recovery.
Effect of verbal feedback on upper body dressing
ability of stroke patients:
Verbal feedback can be an effective tool and
erroneous verbal feedback can even override the
person's own correct visual feedback in some
situations. In a study by Beukers et al. subjects
practiced an anticipation timing task. When given
erroneous verbal feedback, it had the effect of
overriding the person's own visual feedback, such
that subjects adjusted their response to the
incorrect verbal feedback. Kawashima R., Tajima
N. (2000) who investigates brain mechanisms
underlying feedback effects on motor learning. The
results indicate that these brain areas may play an
important role in representing knowledge of
results during motor learning and the appropriate
feedback may facilitate motor learning. Another
study by Alexander S. Aruin, Timothy A. Hanke,
and Asha Sharma (2003) suggest that extrinsic
verbal feedback information about base of support
improve gait in stroke patients. Barclay-Goddard
RE et al (2009) also find out that auditory force
platform feedback improves the standing balance
outcomes in stroke patients.
Effect of videotape feedback on upper body
dressing ability of stroke patients:
Videotape provides feedback about the
performance quickly and can replay the dynamics
of movement in detail. Darden reviewed the
literature and found positive outcomes resulting
from using videotape. Schmidt and Wrisberg (as
cited in Darden, 1999) found that videotape replay
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highlights the difficult aspects of movement.
Videotape feedback can promote cognitive effort
in the learning process. Research involving
videotape modeling has shown it to be an effective
instructional method for enhancing motor skill
acquisition.
Marian E. Michielsen, Ruud W. Selles (2010) did
study on effect of visual feedback on balance and
found that shift in activation balance with in the
primary cortex area towards the affected
hemisphere in the visual feedback group because
Change in the neural activation pattern were found
in the functional magnetic resonance imaging
(Fmri) in their study so that balance is improve. So
it has been proved that cortical reorganization
occurs in the brain with visual feedback in stroke
survivors.Another study is which supported
present study is chun chen et al (2002) who found,
visual feedback training improve dynamic balance
in stroke and there is also significant improvement
in self care abilities. Bambi Roberts Brewer (2006)
studied the Visual Feedback Manipulation for
Hand Rehabilitation in a robotic environment in
stroke and found that all patients showed
functional improvements (in arm motor mobility
test) after participation in the study.
Though there was significant improvement
occurred in both the groups. No significant
difference was seen between the groups in upper
body dressing skills. The reason could be small
sample size, task was complex, and the scale may
lack sensitivity to improvements.
CONCLUSION
Dressing is an important activity of daily living
which the stroke patients is dependent even after
many years of onset.
The result of the present study suggest that there
was a significant improvement in upper body
dressing skill in stroke survivors (verbal and
videotape feedback) in the both the groups. There
is no statistical significant difference between the
groups. This study gives evidence that verbal and
videotape feedback enhances dressing abilities.
The finding provides support for the research that
recommended using goal directed activity and
meaningful occupations with feedback to enhance
motor learning. This result supports the need for
occupational therapy intervention.
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LIMITATIONS


The study had small number of sample size



Only upper body dressing task was included
in the study



Follow up for the effect of intervention was
not done



The subjects received other interventions
such as physiotherapy that could contaminate
the treatment effect



Included only those subjects whose cognition
perception were good

FUTURE RECOMMENDATION:


Future study can be done with large sample
size



Future study can be done lower body
dressing skill



Study can be performed with different type
of tasks with different types of feedback



Combine effect of different types of feedback
on different tasks can also be assessed.



Study on Dressing skill can be performed
with different type of feedback



Study can be done on females and cognitively
impaired patients.
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ABSTRACT
The goal of post operative management in patients with transtibial amputation is to ensure primary wound healing
and pain control to prevent oedema, shape the residual limb for prosthetic fit to extent possible, and prepare the
patient for restoration of function and restoration of life. A new design of light weight prosthesis having no metal
parts that will help the amputee to ambulate as soon as possible. This prosthesis has prescribed for geriatric patients,
women and child cases as it is very light in weight. The different segments must fabricate in polypropylene sheet to
reduce the weight. The use of modular IPOP jig is of great psychological benefit to the patient and allows for early
ambulation and rehabilitation. It should be considered for all appropriate candidates undergoing trans-tibial
amputation.
Key words: Post Operative prosthesis, preparatory prosthesis, prosthetics jig

INTRODUCTION
The immediate approach of prosthetics to a new
amputee definitely creates a physical and
psychological advantage as it has provided a
limbless interval between the amputation and
fitting of the definitive prosthesis. The prime
motive of immediate post operative prosthesis is
to preserve some degree of functional restoration.
Also it offers all the benefits of rigid dressings and
permit limited weight bearing and supervised
early ambulation. The time for limb maturation
and overall amputee rehabilitation, including
hospitalization, is reported to be considerably
shorter.
This short term temporary prosthesis, also
known
as
Immediate
Post-Operative
Prosthesis(IPOP) are commonly utilized as an
external semirigid protective device to promote
residual limb healing, reduce limb contractures
and minimize post operative oedema. Post
operative prosthesis were introduced by Marian
A. Wiss, PhD, of Poland and further refined in the
United States By Ernest Burgess, MD in the 1960s.
Recently, more options of IPOPs are come out with
advancing material technology and variable choice
The author can be contacted at
lagnajit007@yahoo.com and 09439192040
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of clinical team & patient. A preparatory prosthesis
is generally constructed on an endoskeletal pylon,
permitting alignment changes at any time. This is
a considerable advantage because the needs of the
patient can be constantly reassessed and
accommodated as the ability to use the prosthesis
improve.

Fig.1: Plaster removable rigid dressing
Apart from that the psychological reason
elucidates the necessity of IPOP for a positive out
come. When a patient wakes from a transtibial
amputation with an IPOP and foot attachment in
place, the patient does not experience a period of
"limblessness" with attendant neurological and
psychological ramifications. Although, the patient
has endured a life altering procedure,he/she has
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awakened in the recovery room with two legs
beneath the sheets. Feeling of being "disabled" or
less than whole are often replaced with sense of
hope and encouragement.
Post amputation management is an
important determinant of recovery from
amputation. Definitely the temporary prosthesis
has a rigid dressing which addresses the need to
cleanly cover a fresh surgical wound to facilitate
the strategic goals of preventing knee contractures,
reducing oedema, protecting from internal trauma
and facilitating early weight bearing. It is a total
contact system encapsulating the amputated limb,
including the patella and extending to the mid
thigh. The knee is maintained five to ten degrees
flexion. Generally ttghe suspension is by total
contact, in addition to attach waist belt for more
security. This design assists in sharing weight
bearing over a larger surface area which reduces
the load on the amputation side itself.
The fitment of IPOPs are based on the
current protocols and decisions made by local
practice, skill and intuition.Mostly in our country
the use of IPOPs are limited due to lacking of
awareness, unavailability of materials and the
constraints of the components for all the amputees.
We, thus, initiated to design an IPOP for
encouraging the patient as it is a light weight
prosthesis constructed by a rigid cast socket, shank
piece and foot. The most important factor is the
foot and shank piece designed from plastic
insteadof the conventional pylon and SACH foot
which ultimately reduce the weight for considering
the geriatric, women and child cases.
AIM & OBJECTIVES:
The aim of this design to make a light weight
prosthesis having elimination of conventional
SACH foot and pylon system for the geriatric,
women & child patients. The objectives are
described as follows:
-

To initiate early weight bearing and indoor
ambulation

-

Easily replaceable rigid cast in time

-

Prevention of residual limb trauma

-

Reduction of wound pain
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To provide a psychological boost to the
patient and to encourage their participation in the
rehabilitation process.
METHODOLOGY:
Design concept:
To fabricate this type of IPOP, it was
planned to make a layout as it helps to give an
appropriate format. Although it will make from
light weight components, the cost effectiveness
must not be ignored. A blueprint (fig.2) of this
design has been made to lead the project further.
MATERIALS REQUIRED: (fig.3)


Polypropylene sheet(16mm)



Nut and bolt(10mm)



Canvas belt



Copper rivet with washer(4mm)



Ethaflex



Rubber sole

FABRICATION PROCEDURE:
In this project one patient was participated
to check the effectiveness of the prosthesis. This
prosthesis is made out of three components; one
negative cast type of socket, and one Y shape shank
piece and foot attachment. Both Shank piece and
foot are made out of polypropylene.
FOOT:
Correct dynamic alignment is determined
by the prosthetist as the patient ambulates on an
adjustable alignment unit. This unit allows anteroposterior foot positioning. Proper anteroposterior
positioning of the prosthetic foot will distribute
weight evenly between the heel and toe portion.
This will result in a smooth energy efficient gait,
including controlled knee flexion after the heel
strike, smooth rollover without recur vatum and
heel of before initial heel contact on the contra
lateral foot.
At the normal side foot, a cast was taken. After
that it was poured by plaster of paris liquid. When
it was hard the modification procedure was done
and smoothed by the wire mesh. A 10mm
polypropylene sheet was put into the oven at last
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moulding was done. A canvas belt (4 mm thickness
and 4 inch wide) is attached at the proximal third
of the foot for toe break. At the heel portion ethaflex
padding was given and also a rubber sole is
attached to prevent slippage and backward falling
(fig 4). 1 cm toe space was given to prevent heel to
toe gait.

Fig.4: Foot design
Attachment of the ankle complex:
T he f o o t me as u re me n t wa s t ake n f o r t o
determine the ankle joint. The foot length was
divided into three parts and the proximal one
third was considered as the ankle axis. A poly
propylene sheet of 16 mm was cut according
to the design shown in the figure that attached
with the foot piece and the shank piece. Its
dimension was described as length of 6cm
(lower part) which was attached to the foot and
upper part was a semi circle like structure. It's
diameter was 3cm along with the 10 mm
diameter of inner hole that attached to the
lower part of the shank piece.(fig 5)
SHANK PIECE :

Fig.2: Sketch of the IPOP design

This is made out of 16 mm of polypropylene sheet.
There are two polypropylene sheet attached to
each other (fig.5). The upper part of the shank piece
is a curved shaped to match the calf area and the
lower part is straight which is attached to each
other by rivet. So it is look like a y shaped shank
piece where, the ankle complex was fastened with
nut and bolt. Length of the shank piece is 39cm
according to the normal side measurement of the
patient i.e. from mid patella tendon to lateral
malleolus of the foot. An attachment bar is attached
with both shank piece and foot plate to prevent
the unwanted movement of the ankle joint and
provide stability (.Fig.5)
CAST SOCKET :

Fig.3: Materials required
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In traditional amputation management the
dressing typically applied to the fresh surgical
wound has been comprised essentially of gauge
pads and a gauge bandage.
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Again typically this type of dressing has been
maintained, until the wound has healed. With the
advent of "immediate postoperative fitting
procedures," considerable emphasis was placed on
the application of a rigid plaster-of-Paris cast (fig
6) immediately after amputation. This cast,
carefully applied to provide "total contact" or "total
tissue support," was considered to have two prime
functions:

The limitation of fluid accumulation (stump
oedema) with consequent reduction in pain and
accelerated wound healing; andThe provision of a
foundation on which, either immediately or soon,
the patient could stand and bear at least part of his
weight, or even ambulate, by means of a simple
immediate post operative prosthesis attached to
the cast. In this way fitting of the definitive
prosthesis could be expedited subsequent
management.
MEASUREMENTS:
At normal side

Reinforcing
plate

¢

Heights from mid patella tendon to floor.

¢

Foot size (length).

¢

Diameter of the foot.

¢

Minimum ankle circumference.

¢

Heel height.

Shank Piece

PATIENT TRIAL :

Attachment Bar

After all fabrication procedure complete(fig 7 & 8)
the patient was trial with the prosthesis (fig.10).The
gait pattern of the patient was smooth running and
looks like a definitive prosthesis.

Ankle complex

Fig.5: Total Jig Frame work

Fig. 6: Cast socket
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Fig.7 : Final finishing of prosthesis
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Fig.8: Final finishing of prosthesis

Fig 9: side view of prosthesis with the patient

RESULT



During this study, patients with stumps were
fitted with temporary cast socket prosthesis.
Postoperatively patients managed immediate rigid
dressing with dynamic alignment unit, shank piece
and foot prior to the temporary prosthesis.
Advantages


Affordable cost.



Good cosmoses.



Light in weight to the structural strength at
the periphery of the prosthesis



Rapid application of the prosthesis



Water resistance.

Disadvantages


If the cast is not applied correctly or if there
are subsequent
changes in stump
dimensions, localized high-pressure areas
may develop
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Plaster casts provide limited protection
against bacterial infection and little or no
control of temperature and relative humidity
in the immediate environment of the stump.

DISCUSSION
Return of function to an attainable rehabilitation
level is the primary goal of treatment for IPOPs.
Especially for the below-knee level it is hoped that
a high degree of restoration of function will be
achieved particularly with the use of the modular
immediate post operative prosthesis jig. It is really
concerned that the patients such as women child
and geriatric have got the maximum advantage to
wear this prosthesis. It helps in early ambulation
decrease in pain, provides a great psychological
boost. Apart from that no sophisticated equipment
is used and it is cost effective and the significant
of this IPOP is a modular frame with adjustment
facilities.
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CONCLUSION
For the past 7 years, the removable IPOP has
proven to be an effective adaptation to the original
IPOP concept. The initial goal of the design was to
meet the needs of the surgeon, which was to allow
for easy wound inspection. The design later proved
to be beneficial in the area of physical therapy to
allow for strengthening and range of motion. In
addition, the prosthetist is aided by the ability to
adjust for residual limb volume loss and assist in
limb shaping. All lead to a more cohesive clinical
team approach with a better understanding of the
challenges of postoperative management. Patients
undergoing IPOP had similar complication rates
as those undergoing the traditional method but
were less likely to require surgical revision. The
use of modular IPOP jig is of great psychological
benefit to the patient and allows for early
ambulation and rehabilitation. It should be
considered for all appropriate candidates
undergoing trans-tibial amputation.

6.

Schon LC, Short KW, Soupiou O, Noll K,
Rheinstein J. Benefits of early prosthetic
management of transtibial amputees: a
prospective clinical study of a prefabricated
prosthesis. Foot Ankle Int 2002; 23:509-14.

7.

-A: 241- Mooney V, Harvey JP, McBride E,
Snelson R. Comparison of postoperative
stump management: plaster vs. soft
dressings. J Bone Joint Surg Am 1971;5349.

8.

Dederich
R.Amputationen
der
unterenExtremitat. Operationstechnik und
prothetischeSofortversorgung. Stuttgart,
Thieme, 1970.

9.

Berlemont M. Notre experience de
l'appareillageprecoce des amputees des
membresinferieurs aux establissmentsHelioMarins de Berck. Ann Med Phys. 1961; 4:4.

10.

Berlemont M, Weber R, Willot JP. Ten years
of experience with immediate application of
prosthetic devices to amputees of the lower
extremities on the operating table.
ProsthetOrthot Int. 1969; 3:8.

REFERENCES

1.

Kihn RB, Golbranson FL, Hutchinson RH,
Moore WS, Premer RF. The immediate
postoperative prosthesis. Arch Surg
1970;101:40-44

11.

Burgess EM. Immediate postsurgical
prosthetic fitting: A system of amputee
management. Am J PhysTher. 1971; 51:139143.

2.

Warren R, Moseley RV. Immediate
postoperative prostheses for below the knee
amputations. Am J Surg 1968;116: 429-32

12.

Moore WS. Below-knee amputation. In:
Moore WS, Malone JM, eds. Lower Extremity
Amputation. Philadelphia: WB Saunders
Company; 1989:118-131.

3.

Moore TJ, Barron J, Hutchinson F, Golden C,
Ellis C, Humphries D. Prosthetic usage
following major lower extremity
amputation. ClinOrthopRel Res 1989;
238:219-24.

13.

Wu Y, Krick H. Removable Rigid Dressing
for
Below-knee
Amputees.
ClinProsthetOrthot. 1987; 11:33-44.7.Zettl,
JH. Immediate Postoperative Prostheses and
Temporary Prosthetics. In: Moore WS,
Malone JM, Eds Lower Extremity
Amputation. Philadelphia: WB Saunders
Company; 1989:177-207.8.Barr J, Brown P,
Perry G. Risk factors associated with falls in
the elderly rehabilitation client. Austral as J
Ageing. 1999;18:27-31.

14.

Gailey RS. Preparing for a prosthetic fitting.

4.

30. Baker WH, Barnes RW, Shutt DG. The
healing of below-knee amputations. A
comparison of soft and plaster dressings. Am
J Surg 1977;133:716-18

5.

. Wilson PD. Early weight-bearing in the
treatment of amputations of the lower limbs.
J Bone Joint Surg Am 1922; 4(2):224-47.

Volume I |Issue 1 |January- June 2015

-101-

ISSN : 2350-1235

15.

First Step 2001; 2:111-128.

19.

Nasser E. Amputation rehabilitation. In: O'
Young B, Young MA, and StiensSA (Eds).
Physical Medicine and Rehabilitation
Secrets. Philadelphia: Hanley and Belvis;
2003: 553-561.

Seymour R. Immediate Postoperative
Prosthesis (IPOP) Protocols. In: Prosthetics
and Orthotics: Lower limb and spine.
Philadelphia: Lippincott & Williams; 2002:
161-163.

20.

Sindhu V, Singh U, Wadhwa S, Yadav SL.
Advantages of ischial weight bearing
immediate postoperative prosthesis. IJPMR
2002; 13:5-11.

21.

Vigier S. Healing of open stump wounds
after vascular below-knee amputation:
plaster cast socket with silicone sleeve versus
elastic compression. Arch PhysMdRehabil
1999; 80:1327-30.

16.

Walsh TM. Custom removable immediate
postoperative prosthesis. JPO 2003; 15:1618.

17.

Smith DG, McFarland LV, Sangeorzan BJ,
Reiber GE, Czerniecki JM. Postoperative
dressing and management strategies for
transtibial amputations: A critical review.
JPO 2004; 16:15-26.

18.

Tang P. Let them walk! Current prosthesis
options for leg and foot amputees. JACS
2008; 206:548-60.



Volume I |Issue 1 |January- June 2015

-102-

ISSN : 2350-1235
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ABSTRACT
Contractures associated with neurological conditions like paraplegia, hemiplegia and cerebral palsy adds more
challenges to a already physically challenged person. Unlike fixed contractures, a lot of research has been carried
out in the field of P & O, on successful management of flexible contractures. A simple theorem in rehabilitation is
?orthosis for functional deformity and surgery for structural one". In case of patients suffering from diabetes
mellitus and clotting disorders, surgery cannot be carried out. In such cases the only way of rehabilitation is
accommodation of deformity. This article is about the accommodation of fixed knee flexion deformity by a copolymer KAFO with drop ring lock and subsequent ambulation.
Key words: Fixed flexion contracture, KAFO

INTRODUCTION
Contractures are secondary to any locomotor
disorders observed most often. Surprisingly most
research has been carried out on flexible
contractures in P&O. Fixed contractures create a
apparent shortening which otherwise hampers the
mobility. Flexion contracture introduces a constant
limitation to extension. With 30 degree knee
contracture, all phases of gait cycle will be
abnormal except initial swing. In 15 degree of knee
contracture, loading response and preswing will
be normal but knee extension in terminal swing,
initial contact, and mid and terminal stance will
be in adequate. Thus, penalty for loss of extension
in terminal swing will be shortening of step length.
Inability to appropriately extend the knee in mid
and terminal stance will increase the energy
demand on quadriceps. So, this KAFO will
accommodate the deformity and apparent
shortening will be managed by shoe compensation.
Thus the extra demand on quadriceps will be taken
by uprights during mid and terminal stance. Also
the step length will be managed to some extent.
The major implication of this orthosis will be seen
by inhibiting postural scoliosis.

The author can be contacted at
rout.sanketkumar@gmail.com and 08093940270
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Design concept:
Whole notion is centered on accommodation of
fixed knee flexion contracture, direct load bearing
by orthosis, hence relaxation of protagonistic
muscle (quadriceps).
It is practically impossible for an orthotist
to prescribe and fit knee ankle foot orthosis (KAFO)
to neuromuscular conditions like paraplegia,
hemiplegia and Cerebral Palsy having associated
fixed knee flexion contracture of more than 35
degree. So, this innovative KAFO found a way to
accommodate fixed knee contractures in above
mentioned conditions.
In this particular KAFO there are matching holes
on both male and female counterpart of the special
knee joint. In order to accommodate the anatomical
knee joint in desired angulations, locking pins are
engaged in graduated holes and locked
accordingly. The apparent shortening on affected
side due to contracture is managed by giving shoe
compensation.
After casting and modification, moulding
was done by using polypropylene sheets of 4mm
thickness. Both calf and thigh shell are molded
separately.
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The specially designed knee joint consists
of a drop lock and several matching holes for
adjustment in different angulations. Knee joint
with uprights are aligned with thigh and calf shells.

Both anatomical and mechanical knee joints are
kept in same axis. During alignment the knee
flexion angle was maintained by locking the KAFO
at desired angle.

FIG 2: KAFO FOR FIXED FLEXION

FIG.1: SPECIAL ORTHOTIC KNEE JOINT

CONTRACTURE (SIDE VIEW)

RESULTS

ADVANTAGES:

The innovative KAFO with drop lock mechanism
for accommodating the fixed knee contracture
angle was found to be very successful in
rehabilitation programme. This orthosis can be
applied with equal success to many other patients
with fixed knee contracture.

"

Simple in construction, but effective in action.

"

Successful accommodation of fixed knee
flexion contracture.

"

Optimum retainment of the alignment.

"

Effective management of
shortening by compensation.

"

Successful ambulation with minimal
displacement of CG
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apparent

DISADVANTAGE
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