Physiotherapy and Occupational Therapy Journal

Editor-in-Chief
Meenakshi Singh
Amity Institute of Physiotherapy, Noida

Former Editor-in-Chief
Narasimman S., Mangalore

POT]

Associate Editor
Senthil P Kumar

School of Allied Health Science and Re-
search, Sharda university, Greater Noida

National Editorial Advisory Board

Asir John Samuel, Mullana

Beulah Jebakani, Pondicherry

Davinder Kumar Gaur, Delhi
Manisha Uttam, Patiala

Neeraj Kumar, Greater Noida

Ravinder Narwal, Deharadun

Sanjai Kumar, Meerut
Shivani Bhatt, Changa
Vaibhav Agarwal, Dehradun

Vencita Priyanka Aranha, Mullana

International Editorial Advisory Board

Goh Ah Cheng, Shinshu University, Japan
Kedar Mate, McGill University, Montreal, Hutchinson, Canada

Krunal Desai, Physical Medicine & Rehabilitation Hospital, Kuwait
Md. Abu Shaphe, Jazan University, Saudi Arabia

Managing Editor
A. Lal

Publication Editor
Manoj Kumar Singh

Indexing information: NLM catalogue & locator plus, USA; Index Copernicus, Poland; Indian
Citation Index (ICI), India; EBSCO Publishing’s Electronic Databases, USA; Academic Search Complete,
USA; Academic Search Research & Development, USA; ProQuest, USA; Genamics JournalSeek, OCLC

World Cat.

© 2018 Red Flower Publication Pvt. Ltd. All
rights reserved.

The views and opinions expressed are of
the authors and not of the Physiotherap
and Occupational Therapy ]ournaK
Physiotherapy and Occupational Therapy
Journal does not guarantee directly or
indirectly the quality or efficacy of any
product or service featured in the the
advertisement in the journal, which are
purely commercial.

Corresponding address

Red Flower Publication Pvt. Ltd.
48/41-42, DSIDC, Pocket-1I, Mayur Vihar, Phase-I
Delhi - 110 091 (India)

Phone: 91-11-22756995, 22754205, 45796900
E-mail: info@rfppl.co.in
Website: www.rfppl.co.in



34

The Physiotherapy and Occupational Therapy Journal’s (pISSN: 0974-5777, eISSN: 2455-8362, Registered with
Registrar of Newspapers for India: DELENG/2007/22242) on topics pertaining to physical therapy and rehabilitation.
Coverage includes geriatric therapy, pain management techniques, cardiac, orthopaedic and pulmonary
rehabilitation, working with stroke patients, occupational therapy techniques and much more. The editorial contents
comprise research papers, treatment notes and clinical observations, case histories, professional opinion and memoirs
and comments on professional issues. The Editorial Board’s mission is to publish significant research which has
important implications for physiotherapy and occupational therapy. Our vision is for the journal to be the pre-
eminent international publication of the science and practice of physiotherapy and occupational therapy.

Readership: Physiotherapist, Occupational therapists, medical engineers, epidemiologists, family physicians,
occupational health nurses etc.

Subscription Information

Individual (1 year): Contact us
Institutional (1 year): INR9000/USD703

Payment methods

Bank draft / cashier s order / check / cheque / demand draft / money order should be in the name of Red Flower
Publication Pvt. Ltd. payable at Delhi.

International Bank transfer / bank wire / electronic funds transfer / money remittance / money wire / telegraphic transfer /
telex

Complete Bank Account No. 604320110000467

Beneficiary Name (As per Bank Pass Book): Red Flower Publication Pvt. Ltd.
Address: 41/48, DSIDC, Pocket-II, Mayur Vihar Phase-I, Delhi - 110 091(India)
Bank & Branch Name: Bank of India; Mayur Vihar

Bank Address & Phone Number: 13/14, Sri Balaji Shop,Pocket II, Mayur Vihar Phase- I, New Delhi -
10091 (India); Tel: 22750372, 22753401. Email: mayurvihar.newdelhi@bankofindia.co.in

MICR Code: 110013045

Branch Code: 6043

IFSC Code: BKID0006043 (used for RTGS and NEFT transactions)

Swift Code: BKIDINBBDOS

Beneficiary Contact No. & E-mail ID: 91-11-22754205, 45796900, E-mail: info@rfppl.co.in

O X® NS RO PN

=
I

Online You can now renew online using our RFPPL renewal website. Visit http:/ /rfppl.co.in/subscribe.php?mid=7
and enter the required information and than you will be able to pay online.

Send all Orders to: Subscription and Marketing Manager, Red Flower Publication Pvt. Ltd., 48/41-42,
DSIDC, Pocket-II, Mayur Vihar Phase-I, Delhi - 110 091(India), Mobile: 8130750089, Phone: 91-11-45796900,
22754205, 22756995. E-mail: sales@rfppl.co.in.

Physiotherapy and Occupational Therapy Journal / Volume 11 Number 2 / April - June 2018



Physiotherapy and
Occupational Therapy Journal

POT]

Contents

April - June 2018
Volume 11, Number 2

Original Articles

Effect of Close Kinematic Chain Exercise and Open Kinematic
Chain Exercise on Q- Angle and Navicular Drop
Shatrudhan Das, Niraj Kumar, Ekta Pandey

Combined Effect of Mirror Therapy and Thermal Stimulation on
Upper Extremity Motor Functions in Post Stroke
Hemiparetic Subjects
Shama Praveen, Niraj Kumar, Archana Chauhan

Use of High Grade Mobilization Technique versus Cyriax Manipulation
in Improving Abduction & External Rotation in Frozen Shoulder
Shashank Kumar, Niraj Kumar, Jyoti Sharma

Comparison of the Effectiveness of Core Strenghting Exercise and
McKenzie Extension Exercise on the Pain Functional
Disability in lumbar PIVD Condition

Jyoti Sharma, Niraj Kumar, Shashank Kumar
Effect of Stretching on Shortened Quadratus Lumborum Muscle
in Non Specific Low Back Pain
Ekta Pandey, Niraj Kumar, Shatrudhan Das
Case Report

Effectiveness of Thoracic Screw Thrust Technique in T4 Syndrome
Girija Murugan, Subhash M Khatri

Guidelines for Authors

37

47

59

67

80

87

91



36

8S'ZL 9102 ADI
. 9102 MSINW
Y/N Joneysy

Pl aleAlld uonedijgnd Jeamold pay  1aysljgnd
N3/ NI :@8en8ue s Anuno)

P/u aIdio

LLLS-FL60 'T9EG-GSFE NSSI
|euinof Adelsy] |euonednang pue Adesayioisiugd :apn jeudnof

S1INsSaY YoJeas

g - 1315183y /uIBo [

T ¥V N OT LV N YT L NI

SNOINYEd00 ) X4aNI

1PeU0) 1517 J31se sjeusnof |D| sjeuanol[ jo plom 11

jBueq uwpy [] 26005 © nand ¥IMO14 a3y @ Deowne - (pT)xoqul Wl nedgnd emoly pay @ sddy i

. |euno[gzephdessy | 0z9euonednad0z%pPue0z%Adesipoisiyd=yoieas; wioy/ydiess/woosndiuadodxapursieusnol//sdyy | aincss w * )

Physiotherapy and Occupational Therapy Journal / Volume 11 Number 2 / April - June 2018



Original Article

Physiotherapy and Occupational Therapy Journal
Volume 11 Number 2, April - June 2018
DOI: http://dx.doi.org/10.21088/potj.0974.5777.11218.1

Effect of Close Kinematic Chain Exercise and Open Kinematic Chain
Exercise on Q- Angle and Navicular Drop

Shatrudhan Das’, Niraj Kumar? Ekta Pandey®

Abstract

Introduction: The Q- angle is the angle formed by the encounter of two lines, one that starts at the anterior
superior iliac spine and goes to center of the patella and another that goes from the tibial tuberosity to the
center of the patella [1]. Many experts favor closed chain over open chain exercises. They do so under the
assumption that they are safer and more functional. The terms open and closed kinematic chain have frequently
led to polarizing and contradictory discussions both in scientific literature & in everyday practice of various
therapists clinicians and trainers.Controversial arguments for and against open kinetic chain and closed kinematic
chain exercise [4]. One of the methods currently used in clinical practice is measurement of the navicular drop.
Depending of the foot size the dynamic navicular drop for healthy persons is on average 5.3 mm (*18mm) but
can vary up to 15 mm in problematic cases [10]. Need of the Study: Compare the effectiveness of and close
kinematic chain exercises Open kinematic chain exercises on Gluteus maximus, Q angle and navicular drop in
the knee joint for improve the strength of Gluteus maximus muscle and quadriceps muscle. I want to diagnose
& compare of Q angle and navicular drop at the fatigue level exercise. Methods: It is an experimental study
design. Subjects were randomly assigned into two groups. A and B. Group A subjects received close kinematic
chain and Group B open kinematic chain exercises at the fatigue level. Conclusion: In present study we found that
both type of exercise protocols either close kinematic chain or open kinematic chain exercise are equally effective.
Therefore data from present study support our null hypothesis. Discussion: This study was designed to obtain
more thorough understanding of the effect of exercise induces fatigue in the CKC and OKC on the Q- angle, and
navicular drop. The study is done to compare the CKC and OKC on Q- angle and navicular dropping after exercise
and before exercise in the dominant lower extremity. Before implementing the experiment, the pre values of
various ranges of the two group were compared between them using independent ‘t’ -Test and the result shown
to be non significant which forms the baseline of this study. Study Limitations: How-ever despite of best effort and
state of the class facilities this study to had some limitations such as small sample size, gender limitations, non
specific study population which provides just a glimpse of possibilities with more accurate and better rehabilitation
outcomes. Future studies should include patient focused population, large sample size, specific study population
i.e. athletes from various discipline of sports.

Keywords: Close Kinematic Chain Exercise (CKC); Open Kinematic Chain Exercise (OKC); Q- Angle and
Navicular Drop.

Introduction

The Q- angle is the angle formed by the
encounter of two lines, one that starts at the
anterior superior iliac spine and goes to center of
the patella and another that goes from the tibial
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tuberosity to the center of the patella [1]. It creates
a lateral force vector on the patella and predisposes
the patella to displacement during activation of
the quadriceps. Normal value of the Qangle has
been shown to vary between 10 and 14 for men
and 14 and 17 for women [2].

Closed kinetic chain exercises allow functional
muscle recruitment patterns to occur throughout
multiple joints are frequently used in strengthening
and functional rehabilitation of the lower limb. The
squat is a closed kinetic chain exercise & is a
complex movement involving the ankle, knee and
hip joints [3].
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Many experts favor closed chain over open
chain exercises. They do so under the assumption
that they are safer and more functional. The terms
open and closed kinematic chain have frequently
led to polarizing and contradictory discussions
both in scientific literature & in everyday practice
of various therapists clinicians and trainers.
Controversial arguments for and against open
kinetic chain and closed kinematic chain exercise.

Muscle can be strengthened through resistance
training which can be divided into OKC & CKC
exercises. OKC exercise occurs when the
movement allows the distal part of the limb to
move freely while proximal part is fixed. CKC
exercise is a movement wherein the distal part is
fixed as when the sole of the foot makes contact
with the ground or the exercise equipment with
the distal part fixed movement at any one joint in
the kinetic chain requires motion as well at the
other joints in the kinetic chain [5].

Navicular drop is a commonly used clinical
measure that response that represents a composite
measure of foot pronation. In an effort to better
understand the potential influence of static posture
faults on dynamic knee function, we examined
how subjects who were high or low on ND and QA
may differ in their neuromuscular control
strategies under functional, weight bearing
conditions [8].

One of the methods currently used in clinical
practice is measurement of the navicular drop.
Depending of the foot size the dynamic navicular
drop for healthy persons is on average 5.3
mm(+18mm) but can vary up to 15 mm in
problematic cases. The NP has been suggested to be
the most appropriate parameter for the assessment
of foot pronation as it is a valid indicator of
talonavicular motion and rear foot movement. The
size of navicular drop appears to have important
consequences for subjects who participaten in
weight bearing sports such as running. Too much
movement of the navicular (i.e. the foot collapse
during loading place the subject in higher risk of
developing injuries to the medial side of shin as well
as the knee [10].

Need of the Study

Compare the effectiveness of and close
kinematic chain exercises Open kinematic chain
exercises on Gluteusmaximus, Q angle and
navicular drop in the knee joint for improve the
strength of Gluteus maximus muscle and
quadriceps muscle.

I want to diagnose & compare of Q angle and
navicular drop at the fatigue level exercise.

Aims and Objectives

To evaluate the effectiveness of close kinematic
chain exercises of Quadriceps muscle, Gluteus
maximus muscle and naviculardroping.

To evaluate the effectiveness of Open kinematic
chain exercise of Quadriceps muscle, Gluteus
maximus muscle and navicular dropping.

To compare the effect of open kinematic and close
kinematic exercise of Q angle, Gluteus Maximus
muscle and navicular drop.

Hypothesis

Null Hypothesis

There will be no significant difference on
effectiveness in close kinematic chain exercise upon
open kinematic chain exercise in increasing the
navicular dropping.

Alternative Hypothesis

There would be a significant effect of close
kinematic chain exercises over open kinematic
chain exercises on the increasing the strength of
Gluteus Maximus muscle and slight increasing the
Q angle and no change the navicular dropping.

Review of Literature

Lephart SM, pincivero DM, Giraldo JL, Fu FH (2011)
[15]

Conducted a study and concluded that
combination of open and close chain exercises will
ultimately be necessary to stimulate normal
function and optimize the return to activities,
especially in throwing, strinking, running and
kicking sports. They also mentioned that the closed
chain exercises enhance joint compression,
activate knee and tibia coupled motions, control
joint position and stimulate proprioception, closed
chain exercises should therefore be utilized in knee,
and hip rehabilitation for functional return to must
athletic activities from all types of knee injuries.

Blasier RB, Carpenter |E, Huston LJ( 1994) [16]

Sudied the comparison of two techniques i.e.
OKC and CKC and that both OKC and CKC

Physiotherapy and Occupational Therapy Journal / Volume 11 Number 2 / April - June 2018
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resistance exercise improved joint reposition sense
in healthy subject and these exercises are designed
for strengthening program to improve
neuromuscular control may also be of benefit to
individuals with knee proprioceptive deficits.

Yoo Jung Kwon, Soo Jin Park, John Jefferson,
and Kyoung Kim, (2013) [17]

Compared the open kinematic chain exercises and
close kinematic chain exercises and resulted that
closed kinematic chain exercises had an important
role in significantly improved dynamic balance of
healthy adults, while OKC exercise produced a
positive, but not significant improvement.

Tillman et al. (1995) [21]

Studied and concluded that an excessively large
Q-angle can increase calcaneal eversion, thus
positioning the subtalar joint in pronation. These
changes would partially be respon-sible for the drop
of foot’s longitudinal arches. And compared the Q-
angle value and the positioning of the subta-lar joint
between genders and found a significant discrepancy
only with regards to the Q-angle value (13.1+3.0° in
men versus 17.5£3.8° in women).

Vanzeli, C.H.G., Reis, A.C.F., Pereira, A.G. et al. [22]

Studied and concluded that the inflammatory
diseases such as infectious arthritis, rheumatoid
arthritis, synovial diseases ranging from
nonspecific synovitis, which can have numerous
causes, including viral, until synovial tumors (e.g
sinovyal sarcoma), passing through specific
synovitis (e.g. pigmented villonodular synovitis),
chondrocalcinosis (pseudo gout limestone) are
the cause of biomechanical changes of the knee
joint, which suggests a directed change at

Q angle.

Andrews, Harrelson and Wilk, (2000) [24]

Studied and concluded that the Complications
of lateral displacement occur more often in women
and may be due to the slight increase in lateral
traction exerted by the quadriceps mechanism.
Dysfunction of the oblique vastus medial is, tense
lateral structures, including the iliotibial band,
patellar retinaculum and the greater subtalar
pronation that results in increased Q angle value
are responsible for lateral patellar displacement.

Methodology

A sample of 30 patients was taken part in this
study and this study was done in SGRRIMHS/
SMIH department of physiotherapy at Patel Nagar
Dehradun. It is an experimental study design. The
duration of study 6 weeks. Random Sampling was
done. Subjects were randomly divided into 2
groups. Inclusion no history of hip, knee and ankle
joint pain presently or recently, Only males subjects
taken with the age of 20-30 yr., no past history of
pain & trauma as well as surgery, subjects should
not be suffering any lower back pain, neuralgia,
hip pain, knee pain, ankle pain, neuromuscular
disorder. Subjects were excluded any stiffness
around hip, knee and ankle joints, history of recent
stress fracture or dislocation or subluxation around
hip, knee and ankle joints, Any types of diseases
around hip, knee and ankle joints, History of
neuromuscular disorder, Hyper laxity of knee joint,
non compliance with testing procedures and if the
subject is unable to understand instruction or to
provide informed consent. All subjects were given
verbal instructions for the procedure and consent
form was obtained from each one of them, prior to
participation in the study. Goniometer used in each
& every patients. Instrumentation for data
collection includes Inchitap, observation couch,
Quadriceps table, Marker, Foot supporter and
scale.

Procedure

Each subject’s descriptive data and information
regarding thigh dominance, injury status and game
history were recorded to satisfy the subject selection
criteria. An objective examination was done to
evaluate and observe knee, hip and ankle both
statically and dynamically in relation to its role in
the entire kinematic chain (CKC and OKC) for both
the lower limb and looked for any asymmetry,
deformity, atrophy etc. A physical examination was
done which consisted of thorough evaluation of both
hip, knee, and ankle range of motion.The Q angle,
navicular drop and MMT of gluteus maximus muscle
begins with the establishment of measurement
reference point. These measurement were done into
two phase fist pre exercise and second post exercise
at fatigue level in closed kinematic chain and open
kinematic chain (CKC and OKC).

MMT of Gluteus Maximus checked by comfortably
in prone position with 90 degree knee bending and
instructed to the subjects to elevate the thigh with
bearable resistance (Figure 1).

Physiotherapy and Occupational Therapy Journal / Volume 11 Number 2 / April - June 2018
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The Q angle were measurement into two phase
first was done the supine anatomical resting
position and second was done standing anatomical
resting position. In supine position, the subjects
were lying on couch comfortably in anatomical
resting position and marking the point on the ASIS
, centre of patella and tibial tuberosity then line
was drawn from centre of patella to ASIS and
centre of patella to tibial tuberosity. After that
formed the angle of these line and measured the
angle by the help of goniometer (Figure 2). In
standing position, bilateral standing anatomical
resting position the measurement of Q angle
procedure same as supine position (Figure 3).

e
s o

Fig. 2: Measure the Q angle in the knee joint
supine position (pre ex. & post ex.)

Fig. 3: Measure the Q angle in the knee joint
standing position(pre ex. and post ex.)

Navicular dropping measurement were done
into two phase first high sitting and second was
one leg standing anatomical resting position. In
high sitting position, the subjects were sitting in
high sitting with on the foot supporter in 90 degree
knee bending then marked the point of navicular
tuberosity and then checked the height from on the
foot supporter ground level to navicular tuberosity
by used of scale (Figure 4). In standing position,
the subjects were standing on one leg on the foot
supporter then marked the point of navicular
tuberosity and then same as high sitting procedure
(Figure 5).

Fig. 4: Measure the Nevicular drop in
the high sitting position( pre ex. and

P

Fig. 5: Measure the Nevicular drop in the unilateral
standing position ( pre ex. and post ex.)

Instructions to the Patient

1. Subjects were asked to be regular for the

treatment sessions as deemed by the
researcher.

2. Subjects were asked to report any discomfort

during the study period and briefed about the
use of safety switch.

Group A: Group A (15 patients) received Close

Kinematic Chain (CKC)

Physiotherapy and Occupational Therapy Journal / Volume 11 Number 2 / April - June 2018
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Exercise Protocal: Exercise order use a certain
pattern generator in the order of the fatigue level
.Subjects must be comfortable with performing the
exercises to prevent any potential variations. No time
will be limit for the session of exercises and No limits
of subject to performing the repetition of exercises.
The exercises were doing in two group.

Close kinematic chain exercise/ squating exercise: these
concentrate on a contraction of the Quadriceps
muscle, Gluteus Maximus muscles, Hamstring
muscles and lower back, leg muscle, upper part of
the body straight line standing position in
stabilization on the comfortable plane surface. In
standing position, lower limb part of body on the
plane surface on standing position. The upper
extremity should be on the side of the body placed in
straight line. Slowly the hip and knee moves
downwards and upwards movements and
maintaining straight line on the ground. Before these
movement of the part were fixed and stabilized on
the ground. These movements are doing as well as
they should be fatigue (Figure 6).

Group B: Group B (15 patients) received Open
Kinematic Chain Exercise (OKC).

Fig. 6: To perfume the close kinematic chain exercise

Open Kinematic Chain Exercise (OKC)

Weight lifting exercise: These concentric on a co-
contraction of the Quadriceps muscles. Stabilize the
above knee joint and hip joint and distal part of leg
free. In high sitting position, Sitting on the quadriceps
table at high sitting position where distal part of leg
and leg free move with weight and proximal and
above knee joint is stabilized. Upper extremities hand
are griped the hand arm of quadriceps table at
straight line position then doing the movement of leg
with weight on full range of motion of knee joint
(Figure 7).

Fig. 7: To perfume the open kinematic chain
exercise

After completing the above mentioned task
same procedure of measuring each variables were
repeated and recorded and compared.

Data Analysis

Data was analyzed using SPSS (version13.0)
software and the results of present study are as
follows. On analyzing pre exercise and post exercise
data of group which performed close kinematic
exercises the mean & SD for GMMMT was 3.87+0.516
& 4.2+0.41 respectively and the group which
performed open kinematic exercise the mean & SD
was 4.06+0.45 and 4.5+0.51 for GMMMT respectively.
Results were calculated by using 0.05 level of
significance.

Results

On analyzing pre exercise and post exercise data
of group which performed close kinematic exercises
the mean & SD for GMMMT was 3.87+0.516 &
4.2+0.41 respectively and the group which performed
open kinematic exercise the mean & SD was 4.06£0.45
and 4.5£0.51 for GMMMT respectively.

Table 1 showed that mean+SD of Q- angle was
16.2+4.28 (ST), 16.47+£5.11 (SU) pre exercise &
15.47+£3.50 (ST) ,15.53+3.71 (SU) post exercise in
group performing close kinematic exercise.

Table 2 showed that in group performing open
kinematic exercise the mean+SD of Q- angle was
14.4£4.7 (ST), 15.13£ 3.7 (SU) in pre exercise group
& 14.6£1.9(ST), 15.3+2.4 (SU) in post exercise group.

Tables 1 & 2 showed that on analyzing the data
obtained (from both the groups performing close

Physiotherapy and Occupational Therapy Journal / Volume 11 Number 2 / April - June 2018
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kinematic or open kinematic exercise) for
Navicular drop test, the results showed significant
differences between pre and post exercise values

Table 3 showed that to compare the changes
(if any) in various parameters of pre and post
exercise levels in test groups, Paired “t” test has

in both groups.
& p Table 2: Mean, Standard Deviation of Open Kinematic Chain

Exercise (pre and post exercise) on GMMT, Q-Angle, and

Table 1: Mean, Standard Deviation of Close Kinematic Chain Exercise Navicular Drop

(pre and post exercise) on GMMT, Q-Angle, & Navicular Drop

Open Kinematic Exercise

Close Kinematic Exercise

GMMMT (N=15)
GMMMT (N=15)

PRE AVRG SD * POST AVRG SD #
PRE AVRG SD+ POST AVRG SD * 4.06 +0.45 45 +0.45
387  +0516 42 £0414
Q ANGLE (N=15)
Q ANGLE (N=15) PRE AVRG SD + POST AVRG SD *
PRE AVRG SD + POST AVRG SD
ST 16.2 +4.28 ST 1547  +3.50 ST 14.4 +47 ST 14.6 +47
SU 16.47 +511 SU 15.53 +3.717 SU 15.13 +3.71 SsU 15.3 +3.7
NAV DROP (N=15) NAV DROP (N=15)
PRE AVRG SD* POST AVRG SD # PRE  AVRG SD * POST AVRG SD *
HST 513 +0638 HST 514 +0.725 HST 520 051  HST 50 +051
BLST 467 +0.767 BLST 47  +0.746 BIST 509 4049 BLST 512 4049
ULST 49  £0678 ULST 493  £0.694 ULST 521  +045 ULST 828  +045
DS 494 0.70 DS 50 0797 DS 5%  +051 DS 59 £051

Table 3: T-test for closed kinematic chain and poen kinematic exercises (showing mean, SD, t-value
and significance)

Close kinametic exercise

GMMT (pre exercise GMMT-post exercise GMMT)

Mean SD t-value DF Sig (2-tailed)
Pre GMMT- Post GMMT 0.33 0.48 2.64 14 0.019
Q- ANGLE (Pr exercise-Post Exercise)
MEAN SD t-value DF Sig (2-tailed)
Pre ST-Post ST 0.73 3.4 0.82 14 0.422
Pre SU - Pro SU 0.93 41 0.86 14 0.402

Navicular Drop (Pre Exercise-Post Exercise)

MEAN SD t-value DF Sig (2-tailed)
Pre HST-Post HST 0.006 0.13 0.18 14 0.855
Pre BLST-Post BLST 0.033 0.13 0.92 14 0.371
Pre ULST- Post ULST 0.026 0.096 1.07 14 0.301
Pre DS- Post DS 0.06 0.105 22 14 0.045

Open kinematic exercise

GMMT (pre exercise GMMT-post exercise GMMT)

Mean SD t-value DF  Sig (2-tailed)
Pre GMMT- Post GMMT 0.46 0.51 3.5 14 0.004
Q- Angle (Pre xercise-Post Exercise)
Mean SD t-value DF  Sig (2-tailed)
Pre ST-Post ST 0.13 44 0.11 14 0.90
Pre SU - Pro SU 0.20 3.7 0.20 14 0.83

Navicular Drop (Pre Exercise-Post Exercise)

Mean SD t-value DF Sig (2-tailed)
Pre HST-Post HST 0.01 0.20 0.25 14 0.86
Pre BLST-Post BLST 0.02 0.24 041 14 0.68
Pre ULST- Post ULST 3.06 11.8 1.0 14 0.33
Pre DS- Post DS 0.006 0.59 043 14 0.67
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Table 4: Correlations Of Closed Kinematic Chain Of Pre And Post Exercise Level

43

Correlations of Closed Kinematic Chain of Pre and Post Exercise Level

Pre-Exercise Level

Post-Exercise Level

GMMMT ST SU HST BLST ULSTWPSTGMMMT ST SU HST BLST ULST WPST
GMMMT 1.000 -481 -341 -206 .030 .012 -.002 448  -347 -350 -190 -.002 -.016 -.016
'E Q Angle ST -481 1.000 933" .522° 455 383 499  -197 560" 468 .531" .444 446 469
3 18) -341 933" 1.000 .482 457 371 466  -194 615" 578" 495 425 426 408
"]
§ = HST -206 522" .482 1.000 927 926~ 933" .019  .607 .506 .995™ .956™ .945" .933"
& g BLST  .030 455 457 9277 1.000 .967™ 961" -019 422 346 .935™ .985" .980™ .963™
LE f ULST .012 383 371 .926™ .967™ 1.000 .949"  .058 356 268 .936™ .970™ .988™ .950™
& éWPST -002 499 466 .933™ 961" 949" 1.000 117 416 304 .951™ .964™ .968™ .981"
—  GMMMT 448  -197 -194 019 -019 .058 117 1.000 -.019 -116 .058 .058 .019 .039
EQAngle ST -347 560" .615° .607* 422 356 416 -019 1.000 .936™ .580" 479 418 423
j SU -350 468 578 506 346 .268 304 -116 .936™ 1.000 470 .387 .321 .305
§ o HST -190 531" 495 995" 935" .936™ .951"  .058  .580" .470 1.000 .964" .956 .943"
¥ i BLST -002 444 425 .956™ .985™ .970™ .964™  .058 479 387 .964™ 1.000 .987™ .976™
E - ULST -016 446 426 .945" 980" .988" .968"  .019 418 321 .956™ .987™ 1.000 .977"
S EWPST -016 469 408 .933" .963" .950™ 981"  .039 423 305 .943™ .976™ .977* 1.000

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

been performed and the results shows significant
difference (p<0.05 and p<0.01) in each group.

Table 4 showed that the relationship between
exercise type (CKC/OKC) and various parameters
was examined by calculating Pearson correlation on
pre and post exercise data of both the groups with
significance level set at P<0.05 and the results
obtained, shows no significant correlation between
GMMMT & Q-angle in pre exercise levels of open
kinematic chain exercise group. There is a significant
correlation (95% at P<0.05) between Navicular drop

and GMMMT in HST position. More significant
correlation (99% at P<0.01) was found between
GMMMT and BLST and ULST positions at pre-
exercise levels. No significant relation was present
between GMMMT & DS at pre-exercise level.

In group performing open kinematic chain
exercise there is no significant relation was found
between GMMMT and Q-angle. At pre exercise
and post exercise levels Table 5 showed that there
was no significant correlation present between
Navicular drop and Q-angle at pre exercise level.

Table 5: Correlations of Open Kinematic Chain of Pre and Post Exercise Level

Correlations of Open Kinematic Chain of Pre and Post Exercise Level

Pre-Exercise Level

Post-Exercise Level

GMMMT ST SU HST BLST ULST WPST GMMT ST SU HST BLST ULST WPST

GMMMT 1000 098 243 558* 667 667" 488 443 241 377 361 .598* 562* 451

Q Angle ST 098 1000 785 -029 118 -071 -054 -156 670" 393 .086 .173 -097 -002
su 243 785 1.000 -189 .187 209 208 095 455 559* -015 202 .148 .243

Naviculardrop ~ HST 558*  -029 -189 1.000 .670** 501 456 529 -005 -054 .837* 731" 494 483
BLST 667 118 187 670" 1.000 899 863 357 134 415 516* 835 701 866

ULST 667 071 209 501 899" 1000 907 558* 049 435 434 750 720** 892

WPST 488 -054 208 456 863" 907" 1.000 466 -087 362 313 .599* 586% .994*

GMMMT 443 -156 095 529¢ 357 558" 466 1000 -188 -080 499 405 310 480

Q Angle ST 241 670% 455 -005 .134 049 -087 -188 1.000 .631* .040 245 087 -092
su 377 393 559¢ -054 415 435 362  -080 .631* 1.000 -044 298 417 345

Naviculardrop ~ HST 361 086 -015 837 516* 434 313 499 040 -044 1000 .770% 537% 368
BLST 598* 173 202 7317 835 750 599* 405 245 298 770 1.000 753" .623*

ULST 562%  -097 148 494 701 720% 586* 310 087 417 537* 753" 1.000 .585*

WPST 451 002 243 483 866 892" 994 480 -092 345 368 .623* .585¢ 1.000

*. Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
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At post exercise level significant correlation
(95% at P<0.05) was present between GMMMT
and BLST & ULST positions for Navicular drop
among the group performing open kinematic
exercises. HST & DS positions for Navicular drop
showed no significant correlation in this group.

In group performing close kinematic exercise,
at pre exercise level GMMMT has no significant
correlation with Navicular drop. But there is
significant correlation (95% at P<0.05) between Q-
angle (ST) and Navicular drop (HST) at both pre
and post exercise levels.

Discussion

This study was designed to obtain more thorough
understanding of the effect of exercise induces
fatigue in the CKC and OKC on the Q- angle, and
navicular drop. The study is done to compare the
CKC and OKC on Q- angle and navicular
dropping after exercise and before exercise in the
dominant lower extremity. Before implementing
the experiment, the pre values of various ranges
of the two group were compared between them
using independent ‘t" -Test and the result shown
to be non significant which forms the baseline of
this study.

Significant difference has been resulted from the
fatigue induced by the exercise. This result is
supported by the study done by Yoo Jung kwon and
Soo et al. [1] john Jefferson et al. [2], and
kyoungkim et al. who suggested that closed
kinematic chain exercises had an important role
in significantly improved dynamic balance of
healthy adults, while OKC exercise produced a
positive, but not significant improvement [5].

This result is also supported by Lephart SM,
pincivero DM, Giraldo JL, Fu FH (2011): Their
finding suggest that combination of open and close
chain exercises will ultimately be necessary to
stimulate normal function and optimize the return
to activities, especially in throwing, strinking,
running and kicking sports. This may form part of
the ascending proprioceptive afferent fiber system
[15].

As it is proven through various studies that
efficient functioning of lower limb is being
influenced by various factors such as muscle
strength, fatigue level and several other biomechanical
constrains. In present study we tried to see the
effect of exercise (close and open kinematic) on
various parameters such as Q-angle, navicular
drop, and strength of gluteus Maximus muscle. The

results obtained in this study are in compliance
with results of various other studies stating the
relations between different parameters [15].

The findings of our study are strongly supported
by the results of study done by Hugo Machado et.al
comparing the differences in Q-angle values in
different positions and found significant
differences in Q-angle measurements in supine and
standing position.

As the data of present study shows that there is an
increase in value of Q-angle from standing position
to supine position in each group but when the value
of Q-angle of two groups were compared the results
showed significant differences between the groups.

The group that performed open kinematic
exercises has lower mean value of Q-angle as in
comparison to group that performed closed kinematic
exercise. Depending upon these findings, open
kinematic chain exercise protocol can be in-corporate
while planning rehabilitation protocol for persons
with knee injuries [6].

In a study done by Yoo JUNG Kwon et.al,
depending on the findings, they suggested that an
exercise protocol to restore or increase dynamic balance
ability the close kinematic exercises are more effective
as it involves more than one joint at same time and
produces superior eccentric contraction and co-
contraction of muscles with reduced shear forces over
the joint and data obtained in our study also shows
increased mean value of selected parameters at post
exercise levels. In same study Yoo Jung Kwon et.al also
mentioned that open kinematic exercises are more
useful inisolating an individual muscle/muscle group
as it produces less force over the involved joints
this statement strongly proves the validity of
lesser mean value in group performing open
kinematic exercises [17].

The Q-angle values differs in accordance to
gender and normal values for Q-angle have been
noted to vary between 10° to 14° for men and 14°
to 18° for women and an increase in pressure
between patella and lateral femoral condyle during
quadriceps muscle activity. In a study conducted
by Y. Sokhangooei et. al. included subjects with
Patellofemoral syndrome and evaluated the efficiency
of closed kinematic chain and open kinematic chain
exercises on different parameters such as pain, Q-
angle and knee proprioception. In particular they
found that the subjects with Patellofemoral syndrome
have increased Q-angle. They included close
kinematic chain exercises and open kinematic chain
exercises and noted significant improvement in Q-
angle and they stated that both open chain and
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closed chain exercises are equally effective. Hence
the data from current study is in accordance to
results of above mentioned study. But it becomes
essential to mention that selection of exercise
protocol should be done after a proper assessment
of patient’s condition and ability [24].

In a study titled “Flat Foot Deformity, Q-angle
and Knee pain are interrelated in wrestlers” done
by Amir Letafatkat et. al. it is mentioned that the
flat foot deformity or excessive Navicular drop
may result in patella lateral rotation and increase
in Q-angle. Hence, making it necessary for a
rehabilitation expert/ sport therapist to choose
optimal rehabilitation protocol for the patient [19].

Conclusion

In present study we found that both type of
exercise protocols either close kinematic chain or
open kinematic chain exercise are equally effective.
How-ever, various factors such position of lower
extremity, type of exercise, directly or indirectly
will affect the prognosis of certain conditions
involving lower limb. Furthermore, data obtained
from this type studies can be considered as
reference values either for making diagnosis,
planning a patient specific rehabilitation protocols
or even to predict the outcome of any on going
rehabilitation protocol. Hence data from present
study support our null hypothesis.

Study Limitations

How-ever despite of best effort and state of the
class facilities this study to had some limitations
such as small sample size, gender limitations, non
specific study population which provides just a
glimpse of possibilities with more accurate and
better rehabilitation outcomes. Future studies
should include patient focused population, large
sample size, specific study population i.e. athletes
from various discipline of sports.
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Abstract

Introduction: Stroke is the leading cause of long term disability among adults and hemiparesis is the most
common impairment after stroke. Longitudinal studies of recovery after stroke suggest that on 50% of patients
with significant arm paresis recover useful function [1] WHO estimated that in 1990, out of a total of 9.4 million
deaths in India, 619,000 were due to stroke. This gives a stroke mortality rate of 73 per 1000,000 (estimated total
population 849 million). It is estimated that 600,000 Americans suffer a first stroke each year, and the nation’s
nearly 4 million stroke survivors are living with consequences [2]. Patient diagnosed with stroke often present
with a combination of muscle weakness or muscle imbalance, decreased postural control, muscle spasticity, poor
voluntary control, and body mal-alignment [3]. Aims of the Study: To analyze the effectiveness of combine motor
rehabilitation protocol to improve upper extremity motor recovery in post stroke subjects. Methods: On the basis
of inclusion and exclusion criteria 30 subjects were randomly divided into two groups. 15 subjects in experimental
group (Group A) given mirror therapy and thermal stimulation and 15 subjects in controlled group (Group B).
Given general exercises of upper extremity for flexors and extensors were carried out for 4 weeks including
active exercises and functional training. Discussion: In the present study, aspect of somatosensory stimulation
and mirror illusion of normal movement is taken as a point of reference for treatment in hemiplegic with functional
dependence on the basis of UEFI. [5,8]. There is a significant change in post intervention in Group A p < 0.05
which approves improvement in functional activity according to UEFIL. The use of mirror therapy creates the
mirror illusion of normal movement of the affected hand may substitute for decreased proprioceptive information,
thereby helping to recruit the premotor cortex and assisting rehabilitation through an intimate connection between
visual input and premotor areas. Clinically this study demonstrated that by using mirror therapy and thermal
stimulation as a treatment tool, the improvement was seen in upper extremity functional activity of post stroke
hemi paretic subjects. Conclusion: Mirror therapy and thermal stimulation was found to be effective in improving
functional independence in upper limb post sub-acute stroke. When mirror therapy and thermal stimulation is
administered to patients suffering from sub-acute stroke over a period of 4 weeks, it results in an improvement in
reaching forwards, grasping, manipulating objects and also improves other fine motor functions of the hand.
Future Research: 1. Further studies are recommended to minimize these limitations in such a way that larger
sample sizes of both the sexes that include various age groups of people are studied. 2. The duration of study can
be increased. 3. The inclusion criterion can be improved so that all the subjects show similar functional
independence in upper limb at the beginning of the study. 4. Various outcome measures can be used in order to
record the functional independence in a better way. 5. Study can also be done to improve lower extremity
functions. 6. Study can be done on chronic patients. Limitations of the Study: 1. The duration of study was only
4 weeks, so further prognosis and long term benefits could not be recorded. 2. Home exercises were not prescribed
to the subjects. 3. Training depends on functional level of patients. 4. Task specificity and stroke severity are
important factors in rehabilitation of upper limb. 5. It is difficult to maintain constant temperature. 6.

Thermal stimulation cannot be performed on patients with sensory loss.
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Introduction

Stroke is the leading cause of long term disability
among adults and hemiparesis is the most
common impairment after stroke. Longitudinal
studies of recovery after stroke suggest that on 50%
of patients with significant arm paresis recover
useful function [1].

Analysis of community surveys from different
regions of India shows a crude stroke prevalence
rate of about 203 per 1000,000 populations above
20 years of age, amounting to a total of about 1
million cases. The male to female ratio was
estimated to be 1.7 WHO estimated that in 1990,
out of a total of 9.4 million deaths in India, 619,000
were due to stroke. This gives a stroke mortality
rate of 73 per 1000,000 (estimated total population
849 million). It is estimated that 600,000 Americans
suffer a first stroke each year, and the nation’s
nearly 4 million stroke survivors are living with
consequences [2].

Patient diagnosed with stroke often present with
a combination of muscle weakness or muscle
imbalance, decreased postural control, muscle
spasticity, poor voluntary control, and body mal-
alignment [3].

In many patients with severe stroke, the affected
upper limb (UL) never becomes useful, even after
therapy. Only about 15% of those suffering from
severe stroke recover hand functions [4].

Thr paretic upper limb is a common and
undesirable consequence of stroke that increases
activity limitation. It has been reported that up to
85% of stroke survivors experience hemiparesis
and that 55% to 75% of stroke survivors have
continued to have limitations in upper extremity
functioning [5].

It has been estimated that 55% of stroke
survivors have a nonfunctional upper extremity
following initial therapy and 30% of stroke
survivors have had some partial recovery of upper
extremity functions in terms of range of motion
and strength, but are still unable to perform ADLs
with the affected upper extremity, which
negatively affects their independence and
increases the burden of care [6].

When a stroke patient puts his weakened hand
in the mirror box and moves his strong hand, the
mirror box gives the illusion movements occurring
in the hand affected by the stroke. This is done
through activation of mirror neurons in the premotor
cortex of the brain. In essence the mirror tricks the
mind and weak hand into working better [7].

Thermotherapy refers to the application of heat
or cold (cryo therapy) for the purpose of changing
the cutaneous, intra-articular and core temperature
of soft-tissues with the intention of improving the
symptoms of certain conditions. Thermal stimulation
has been developed to promote upper extremity
recovery in stroke patients because thermal
stimulation may induce cortical reorganization [8].

Operational Definition of Stroke

Stroke is classically characterized as a neurological
deficit attributed to an acute focal injury of the CNS
by a vascular cause, including cerebral infarction,
intracerebral hemorrhage (ICH) and subarachnoid
hemorrhage and is a major cause of disability and
death.

The current World Health Organization definition
of stroke, introduced in 1970 and still used is “rapidly
developing clinical signs of focal disturbance of
cerebral function lasting more than 24 hours or
leading to death with no apparent cause other than
that of vascular origin [9].

Operational Definition of Mirror Therapy

Ramchandran originally hypnotized that
paralysis following might have a learnt component,
which would possibly be ‘unlearnt’ by means of
mirror illusion. Mirror therapy might be a form of
visually guided motor imagery. Mirror illusion
increases activity in precuneus and posterior
cingulated cortex associated areas associated with
awareness of self and spatial attention.

Operational Definition of Hemiplegia

In medical jurisprudence. Unilateral paralysis;
paralysis of one side of the body, commonly due to a
lesion in the brain.in the cerebral form, the
hemiplegia is sometimes “alternate” or crossed, that
is occurring on the opposite side of the body from the
initial lesion.

Statement of Question

Will mirror therapy and thermal stimulation
improve the upper extremity motor recovery in
hemiparesis patients?

Research Hypothesis

Experimental Hypothesis: This hypothesis states
that thermal stimulation and mirror therapy will
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improve the motor recovery of paretic upper
extremity in post stroke hemi paretic subjects.

Null Hypothesis: This hypothesis states that
mirror therapy and thermal stimulation may or
may not improve upper extremity functions in
stroke cases.

Need of the Study

As there is decreased functional activity of
upper extremity among stroke subjects so this
study being done to improve the functional
activity of upper extremity and to improve the
quality of life in hemiplegic subjects.

Aims of the Study

To analyze the effectiveness of combine motor
rehabilitation protocol to improve upper extremity
motor recovery in post stroke subjects.

Review of Literature

* Hung-Chia Wu, Yu Cing Lin et al. (2010);
conducted a comparative study on effect of
thermal stimulation on upper extremity motor
recovery 3 months after stroke and concluded that
upper extremity thermal stimulation programme
could provide further improvement in motor
function of upper extremity, than those in the
controlled group after 3 months of onset [8].

* Holm Thieme, Jan Mehrholz et al. (2013);
conducted a study on mirror therapy for
improving motor function after stroke and
concluded that the mirror therapy could be
applied at least as an additional intervention in
the rehabilitation of patients after stroke [10].

* Sneha S. Khandare, Singaravelan, Subash M
Khatri (2013); compared task specific exercises
and mirror therapy to improve upper limb
functions in sub-acute stroke patients and
concluded that mirror therapy can be added
along with task specific exercises in the treatment
of sub-acute stroke patients to improve upper
limb function [11].

* Andreas Stefan Rothgangel et al. (2011);
conducted a study on the clinical aspects of
mirror therapy in rehabilitation a systemic review
of literature and concluded that the work on
mirror therapy needs to be considered in the
context of any new treatment modality [17].

*  Youn Jookang, Jeonghun Ku et al. (2011);
conducted a study on facilitation of

corticospinal excitability according to motor
imagery and mirror therapy in healthy subjects
and stroke patients and concluded that in both
groups corticospinal excitability was
facilitated by viewing the mirror image of the
activity of the ipsilateral hand. These findings
provide neurophysiological evidence
supporting the application of various mirror
imagery programmes during stroke
rehabilitation [18].

Rinu Susan Raju, Prabhakaran S Sharma
Jeyaraj D Pandian (2010); conducted a study
to analyze psychosocial problems, quality of
life and functional independence among
Indian stroke survivors and concluded that
presence of anxiety, depression and functional
dependence were associated with impaired
quality of life. There was low prevalence of
anxiety and depression [20].

Peter Appetros, Birgitta Stegmeyer, and
Andrews Terent; (2009); conducted studies on
sex differences in stroke epidimiologies and
shown that stroke is more common in men
than in women and concluded that stroke is
more common among men but women are
more severely ill [21].

Staphanie E Chiuve, Kathryn et al. (2008);
conducted a study on primary prevention of
stroke by healthy lifestyle and concluded that a
low-risk life style that is associated with a
reduced risk of multiple chronic diseases also
may be beneficial in the prevention of stroke
especially ischemic stroke [24].

Syamal K. Das, Tapas K. Banerjee, Atanu Biswas,
et al. (2008); conducted a survey on stroke; an
Indian scenario and gives an analysis that stroke
in India is very much on rise [25].

A Williams Andrews, Stephen E, Folger, et al.
(2008); conducted a study on examination of
test and measures used most frequently by
specialists index of adult stroke and concluded
that the result of this study do not identify test
and measures that clinicians should use [26].

Hazhir Sikaroodi, Mehmood Moalmedi et
al.(2007); conducted a study on stroke as first
manifestation of takayasu arteritis and
concluded that neurological involvement is
not common in Takayasu disease and
neurological syndromes as first manifestation
of disease are relatively rare [27].

Jeyaraj D Pandian, Velandai Shrikanth et al;
2007; Oct; 22; Journal of American heart
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association; Vol38; 3063-3069; conducted a
study on poverty and stroke in India. A time
to Act and concluded that stroke must be a
priority on the health agenda in India and
other developing countries [28].

M.D Patel, C Mcevitt et al. (2007); conducted
a study on clinical determinants of long term
quality of life after stroke and concluded that
determinants of health related Quality of life after
stroke whether physical or psychosocial aspects
of health related quality of life after are being
considered. This study provides variable
information on factor predicting long term health
related quality of life, which can be undertaken
into consideration in audits of clinical practice
or in future interventional studies aiming to
improve health related quality of life after stroke
[29].

Larry B Goldstien, Robert Adams et al. (2006);
conducted a study on primary prevention of
ischemic stroke and concluded that extensive
evidence is available identifying a variety of
specific factors that increases the risk of a first
stroke and providing strategies for reducing that
risk [30].

Nathank Le, Stephen et al. (2006); conducted
a study on muscle impairments and behavioral
factors mediate functional limitations and
disability following stroke and concluded that
the findings warrant future studies to determine
whether strength and power, depressive
symptoms and low self-efficacy effectively
improves function, reduce disability and
enhance quality of life in people who have
survived stroke [31].

Lara Cairio, Jose M. Ferro et al. (2006);
conducted a study on depression in acute
stroke and concluded that depression was
present in almost one-half of the acute stroke
patients and was related to previous mood
disorder but not to stroke type and location

[32].

Haacke, Astrid Althaus et al. (2006);
performed a study on long term outcome after
stroke and concluded that a substantial
proportion of stroke survivors has very poor
health related Quality of life [33].

Tapas Kumar Banerjee, Shayamal Kumar Das.
(2006); conducted a study on epidemiology of
stroke in India and concluded that there was
higher prevalence of cerebral hemorrhage in
the community compared to that in western
countries [2].

Caroline Haacke,, Astrid Althaus et al. (2006);
conducted a study on long term outcome after
stroke and concluded that a substantial

proportion of stroke survivors has very poor
health related QOL [34].

Marc Fisher et al. (2005); conducted a study
on enhancing the development and approval
of acute stroke therapies and concluded that
the development of additional acute stroke
therapies represents a large unmet need with
many remaining challenges and also
opportunities to incorporate novel approaches
to clinical trial design that will lead to
regulatory approval [35].

Rosmary Martino, Norine Foley et al. (2005);
conducted a study on dysphagia after stroke and
concluded that the high incidence of dysphagia
and pneumonia is a consistent findings with
stroke patients. The pneumonia risk is greatest
in stroke patients with aspiration [36].

Lars Peter Kammersgaard, H.S et al. (2004);
conducted a stroke study on short and long term
prognosis for very old stroke patients and
concluded that very old age per se was a strong
predictor of outcome and mortality after stoke.
Apart from very old age factors such as pre stroke
medical and functional status and onset stroke
severity should be taken into consideration when
planning treatment and rehabilitation after
stroke [37].

Pamela Duncan, Staphanie Studenski et al.
(2003); conducted a randomized controlled
trial of therapeutic exercises in sub-acute stroke
and concluded that the structured progressive
programme of therapeutic exercises in persons
who had completed acute rehabilitation
services produced gains in endurance, balance
and mobility and those attributable to
spontaneous recovery and usual care [38].

Wilma M. Hopman, Jane verner et al. (2003);
conducted a study on quality of life during and
after inpatient stroke rehabilitation and
concluded that substantial gains in health
related quality of life during inpatient
rehabilitation may not be sustained after
discharge [39].

Stefano Parlucci, Gabriella et al. (2003);
conducted an functional outcome of ischemic
and hemorrhagic stroke patients after inpatient
rehabilitation and concluded that the results of
this study provide further evidence of better
functional prognosis in stroke survivors with
hemorrhage stroke [40].
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* Stephen Bagg, Alica Paris et al. 2002; Journal
of American Heart Association; Vol 33; 179-
185; conducted a study on effect of age on
functional outcomes after stroke and
concluded that the small amount of variation
that can be explained by age alone and
questionable clinical relevance of such a small
effect suggest that there is no justification to
patients access to rehabilitation solely because
of advanced age [41].

¢ Thomas A Pearson, Steven N Blair et al. (2002);
Journal of American Heart Association updated
a guide to comprehensive risk education for adult
patients without coronary or other
atherosclerotic vascular disease and concluded
that practice based systems for risk factor
monitoring reminders and support services need
to be established, reimbursed and otherwise
supported by managed care organizations and
third party payers [42].

* Philippa].Clarke, Joanne M Laurence, Sandra E
Black et al. (2000); conducted a study on changes
in quality of life over the first year after stroke and
concluded that the quality of life of stroke survivors
exists throughout the first year of recovery [43].

¢ L.RWilason, S.C Gandevia et al. (1999); Journal
of Neurology conducted a study on muscle
spindle activity in the affected upper limb after a
unilateral stroke and concluded that any
fusimotor dysfunction is likely to make a mirror
contributions to the patients disability [44].

* Rosmarie B King et al. (1996); conducted a study
on Quality of life after stroke and concluded that
the identification of depression, social support
and functional status on predictors Quality of
life suggests the need to assist stroke survivors
in coping and in maintaining and strengthening
their support systems [45].

Methodology

Thirty (30) men and women subjects (45-65years)
with radiological diagnosis of stroke and post stroke
residual weakness of Upper Extremity and were
willing to take treatment for 4 week sessions. and
study was done in SGRRIMHS/SMIH department
of physiotherapy at Patel Nagar Dehradun. The
Subjects were randomly divided into 2 groups.
Inclusion criteria, GCS=15, MMSE=30, Both male
and female subjects., First ever stroke, MAS<3, Good
sitting balance, Sub-acute stroke (4-6 wks.),
Impairment of hand functions & Age group 45-
65yrs. Subjects were excluded Uncooperative

patients, Cognitive impairments, Global aphasia,
Any previous injury (fracture) or nerve injury,
Sensory impairments, Skin infections & Any visual
impairment. All subjects were given verbal
instructions for the procedure and consent form was
obtained from each one of them, prior to
participation in the study.

Instructions to the Patient

1. Subjects were asked to be regular for the treatment
sessions as deemed by the researcher.

2. Subjects were asked to report any discomfort
during the study period and briefed about the
use of safety switch

Procedure

On the basis of inclusion and exclusion criteria
30 subjects were randomly divided into two groups.
15 subjects in experimental group (Group A) given
mirror therapy and thermal stimulation and 15
subjects in controlled group (Group B). given general
exercises of upper extremity for flexors and
extensors were carried out for 4 weeks including
active exercises and functional training. Consent
was taken after explanation of the procedure and
its outcomes. A pretreatment scoring was done via
Upper Extremity Functional Index (UEFI) in which
the subjects were asked to do the following
activities:

Lifting a bag of groceries to the waist level
Lifting a bag of groceries above your head.
Throwing a ball as shown in figure 4.
Dressing

Grooming your hair as shown in figure 4.5.
Opening door

Tying or lacing shoes

Opening a jar as shown in figure 4.6

$ X NS 0w

Doing up buttons.

10. Carrying a small suitcase with your affected limb.

Fig. 1: Showing instruments used in the study
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After performing the activities we were asked
the subjects to score each activity himself or herself
according UEFI score.

0 = Extreme difficulty or unable to perform the
activity

1 = Quite a bit of difficulty

2 = Moderate

3 = A little bit of difficulty

4 = No difficulty.

In Experimental group a pre scoring was done
via UEFI and after scoring, the patient is seated
close to a table in which a mirror (35*35cm) was
placed vertically as shown in Figure 3. The
involved hand is placed behind the mirror and the
non-involved hand in front of the mirror. The
practice consisted of non-paretic side wrist and
finger flexion and extension movements while
patient looked into the mirror watching the image
of their non-involved hand, thus seeing the
reflection of the hand movements projected over
the involved hand. Patients could only see the non-
involved hand in the mirror; otherwise the
noninvolved hand is hidden from sight. During the
session the patient is asked to try to do the same
movements with the paretic hand while he is
moving the non-paretic hand. The subjects
performed the exercises for 30 minutes for mirror
therapy and 30 minutes of thermal stimulation for
6 days per week for a consecutive 4 weeks. On the
other hand during thermal stimulation
Intervention on upper extremity, the heating pad
was put on the paretic hand 15 minutes as shown
in (Figure 2). Participants were encouraged to
withdraw or move the paretic hand from the
heating pad when discomfort occurred. After that

Fig. 2: Showing applying thermal stimulation via heating pads

cold stimulation procedure began and the patient
was asked to do the same procedure. A session of
thermal stimulation entailed alternate cycles of
heat and cold stimulation. While in controlled
group general exercises of upper extremity for
flexors and extensors were carried out for 4 weeks
including active exercises and functional training.

‘_,.3 ‘

Fig. 4: Showing patient throwing a ball

Fig. 5: Showing patient doing combing
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Fig. 6: Showing patient doing opening the jar

Result and Interpretation

Statistical Analysis

The appropriate statistical analyses were
conducted using the Statistical Package for Social
Sciences 11.0. All data were entered into SPSS files
from a standardized data form at the time of data
collection. Prior to analysis, all entries were
verified by comparing the recorded data in each
file to a printed copy of the data files entered into
SPSS. All results were presented as mean standard
deviation. All significant p values (~0.05) were
indicated in bold type. Frequencies were used to
test the data for normality around the mean (data
not shown).

Hypothesis Testing For Comparing Two Related
Samples

Paired t- test is a way to test for comparing two
related samples, involving small values of n that does
not require the variances of the two populations to
be equal, but the assumption that the two populations
are normal must continue to apply. For paired t- test,
it is necessary that the observations in the two
samples be collected in the form of what is called
matched pairs i.e., “each observation in the one
sample must be paired with an observation in the
other sample in such a manner that these
observation are somehow “matched” or related,
in an attempt to eliminate extraneous factors
which are not of interest in test.” Such a test is
generally considered appropriate in a before and
after treatment study. For instance, we may test a
group of certain students before and after training
in order to know whether the training is effective,
in which situation we may use paired t- test.

The paretic upper extremity motor functions
were significantly different as described in [Table
1] which is showing the descriptive statistics of
UEFI of pre and post scores between the two
groups.

Improvement in the upper extremity motor
functions also revealed statistically significant
differences between the two groups p<0.05 in
[Table 2].

Table 1: Descriptive Statistics of Upper Extremity Functional Index Pre and Post Score of Experimental and Control Group

Experimental Group Control Group
Age Pre Post Age Pre Post
Mean 53.0667 14.7333 18.6667 57.6000 8.4000 11.6000
Std. Error of Mean 1.60198 1.29639 1.31897 1.55165 46599 42314
Std. Deviation 6.20445 5.02091 5.10835 6.00952 1.80476 1.63881
Variance 38.495 25.210 26.095 36.114 3.257 2.686
Range 18.00 19.00 18.00 17.00 6.00 5.00
Sum 796.00 221.00 280.00 864.00 126.00 174.00

Table 2: Paired Samples Test of Upper Extremity Functional Index Pre and Post Score of Experimental and Control Group

Paired Differences t DF Sig. (2-
Mean Std. Std. Error  95% Confidence Interval of tailed)
Deviation Mean the Difference
Lower Upper
Pre Experimental Group - -3.93333 .79881 .20625 -4.37570 -3.49097 -19.071 14 .000
Post Experimental Group
Pre Control Group - Post -3.20000 .77460 .20000 -3.62896 -2.77104 -16.000 14 .000
Control Group
Pre Experimental Group - 6.33333 5.53775 1.42984 3.26663 9.40004 4.429 14 .001
Pre Control Group
Post Experimental Group - 7.06667 5.56092 1.43582 3.98713 10.14620 4.922 14 .000
Post Control Group
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Table 3: Correlations of Upper Extremity Functional Index Pre and Post Score of Experimental and Control Group

Age Pre Post Age Pre Post

Experimental = Experimental Experimental Control Control Control

Group Group Group Group Group Group
9 Age Experimental Group 1.000 -217 -.253 -.050 .069 .028
*» Pre Experimental Group -217 1.000 978~ 233 -.147 -.096
‘€ Post Experimental Group -253 978~ 1.000 246 -191 -178
é Age Control Group -.050 233 246 1.000 127 .086
5 Pre Control Group .069 -.147 -191 127 1.000 .890™
& Post Control Group .028 -.096 -178 .086 .890™ 1.000

** Correlation is significant at the 0.01 level (2-tailed).

AGE

PRE

POST

EXPERIMENTAL GROUP

AGE

PRE POST

CONTROL GROUP

Graph 1: Comparision between uefi expermental and control group

Sub items of the abilities to perform the activities
were compared between the two groups via UEFIL.
The correlations of upper extremity functional
index pre and post score of experimental and
controlled group were shown in [Table 3].

[Graph 1] showed the comparison between the
UEFI of experimental and control group in which
there is significant improvement in UEFI (pre and
post) of experimental group before and after training
session.

The upper extremity motor functions were
significantly improved after using mirror therapy
and thermal stimulation for 4 weeks as compared
with the control group.

Discussion

Mirror therapy and thermal stimulation
relatively a new treatment technique developed
to promote upper extremity recovery in stroke
patients [8].

In the present study, aspect of somatosensory
stimulation and mirror illusion of normal
movement is taken as a point of reference for
treatment in hemiplegic with functional
dependence on the basis of UEFI [5,8].

UEFl is a preferred upper limb regional tool due
to its superior practical characteristics and clinical
utility and comparable psychometric properties
[47].

The result of the study confirm that the mirror
therapy and thermal stimulation has improved
upper limb function as demonstrated with UEFI.

There is a significant change in post intervention
in Group A p < 0.05 which approves improvement
in functional activity according to UEFI. The use
of mirror therapy creates the mirror illusion of
normal movement of the affected hand may
substitute for decreased proprioceptive information,
thereby helping to recruit the premotor cortex and
assisting rehabilitation through an intimate connection
between visual input and premotor areas.
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Thermal stimulation promotes upper extremity
recovery in stroke patients because TS may induce
cortical reorganization. TS not only provides
somatosensory stimulation but also uses the
forced-use strategy to provoke volitional/
reflexive motor activity. It has been proposed that
somatosensory stimulation may induce brain
plasticity [8].

TS was provided through general hot/cold
packs, but it was difficult to provide constant
temperature stimulation and avoid tissue damage.
The improvement was seen after 4 weeks, but
continued improvement was not found and need
to be considered as lack of supervision and
follow ups.

The control group (Group B) showed non-
significant result of P > 0.05. In this group,
conventional physiotherapy was given to the
patient, and shows non-significant results after 4
weeks when compared to pre intervention
scores. This states that general exercises or
conventional physiotherapy in the form of
active and active-assisted exercises are not
sufficient for speedy and significant out comes.
This result also places stress on proper
treatment protocol with proper treatment
modalities for patient for expected outcome hence
proving experimental hypothesis.

Clinically this study demonstrated that by using
mirror therapy and thermal stimulation as a
treatment tool, the improvement was seen in upper
extremity functional activity of post stroke hemi
paretic subjects.

Clinical Relevance

Functional limitation of upper extremity is very
common in stroke patients. Various researches
have shown effect of physical therapy measures
like taping, functional stimulation, PNF etc. in
improving functional activity of upper extremity
in stroke subjects. Few researches have been
published regarding the effectiveness of mirror
therapy and thermal stimulation in stroke
subjects. This study aims at finding out the
effectiveness of mirror therapy and thermal
stimulation in combination in improving the
functional activity of upper extremity in sub-
acute stroke patients. Hence combined treatment
by mirror therapy and thermal stimulation
should employ in upgrading rehabilitation
protocol of hemiplegic subjects.

Future Research

1. Further studies are recommended to minimize
these limitations in such a way that larger
sample sizes of both the sexes that include
various age groups of people are studied.

The duration of study can be increased.

The inclusion criterion can be improved so that
all the subjects show similar functional
independence in upper limb at the beginning
of the study.

4. Various outcome measures can be used in
order to record the functional independence
in a better way.

5. Study can also be done to improve lower
extremity functions.

6. Study can be done on chronic patients.

Limitations of the Study

1. The duration of study was only 4 weeks, so
further prognosis and long term benefits could
not be recorded.

2. Home exercises were not prescribed to the
subjects.

Training depends on functional level of patients.

Task specificity and stroke severity are important
factors in rehabilitation of upper limb.

It is difficult to maintain constant temperature.

6. Thermal stimulation cannot be performed on
patients with sensory loss.

Conclusion

Mirror therapy and thermal stimulation was
found to be effective in improving functional
independence in upper limb post sub-acute stroke.
When mirror therapy and thermal stimulation is
administered to patients suffering from sub-acute
stroke over a period of 4 weeks, it results in an
improvement in reaching forwards, grasping,
manipulating objects and also improves other fine
motor functions of the hand.

Summary

This research was done to find out the combined
effect of mirror therapy and thermal stimulation
on functional independence of upper limb in sub-
acute stroke cases. 30 participants between 45-65
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years of age with clinical diagnosis of stroke.
Patients were randomly divided into two groups
i.e. group A and group B. Each group contain 15
patients and treatment was administered for
6times a week over a period of 4 weeks. The
treatment comprises of 30 minutes of mirror
therapy and thermal stimulation.

Outcome was measured in terms of UEFI score, to
record the functional improvement in the upper limb.

Paired ‘t’ test was done for statistical analysis.
Results showed there was significant improvement
in functional independence of upper limb, based
on pre and post UEFI scores in patients who were
administered mirror therapy and thermal stimulation
for duration of 4 weeks. On comparing both groups
group A shows significant improvement than group B.
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Abstract

Introduction: Shoulder pain is a common problem it is the third most common musculoskeletal complaint in
the general population, and accounts for 5% of all general practitioner musculoskeletal consultation [1]. Frozen
shoulder is a common cause of shoulder pain affecting 2-5% of the general population [2]. The term “frozen
shoulder” was first coined by Codman and was subsequently defined as an idiopathic condition of the shoulder
characterized by the spontaneous onset of pain in the shoulder with restriction of mobility at the glenohumeral
joint in every direction [3,4]. Mobilization techniques can be performed as physiologic movements or accessory
movements. In Maitland classification system, a concept of management in which accessory and physiologic
passive movements of the joint are applied at various grades of intensity depending on a subject’s pain and
joint stiffness [7]. Massage has been used for alternatives therapy on musculoskeletal system a modern systematic
and clinical technique called friction massage was employed by Cyriax [10]. Need of Study: To best of our
knowledge no studies have been done on comparison of high grade mobilization and cyriax manipulation in
subjects with frozen shoulder. Methodology: Each subject was assigned into two groups by random sampling one
Group A treated with High grade mobilization technique grade III & IV) with ultrasound and Group B receives
Cyriax manipulation with ultrasound. Conclussion: The study could be concluded as” There is no significant
difference produced between the High grade mobilization technique and cyriax manipulation in reducing pain
& increasing shoulder abduction and external rotation in frozen shoulder”. Limitation: 1. The follow-up to see
the long term effects of training is not done. 2. There is need to make an specific inclusion criteria to be
developed that can identify which patients will most benefit from the HGMT. 3. This study has not taken into
consideration of other than grade III & IV of Maitland mobilization grades. HGMT is not suitable for all kinds
of patients. 4. Our sample size was small, and data were collected at only one hospital. 5. No control group.
Future Research: 1. Future Studies should investigate whether HGMTs is effective in earlier stages of frozen
shoulder in decreasing pain and improving ROM. 2. The duration of benefits from the cyriax manipulation
may also be an important area for future study. 3. Sample size can be increased with inclusion of more number
of subjects to generalize the effect in larger population. 4. Future study should consists of Randomized control
TRAIL needed to know the long term effects of Cyriax over Maitland grade III and IV mobilization in frozen
shoulder.

Kyewords: High Grade Mobilization Technique; Cyriax Manipulation; Therapeutic Ultrasound Machine;
Universal Goniometry; Visual Analogue Scale & Ultra-Sonic Gel.

Introduction

Shoulder pain is a common problem it is the third
most common musculoskeletal complaint in the
general population, and accounts for 5% of all
general practitioner musculoskeletal consultation

[1].

Frozen shoulder is a common cause of shoulder
pain affecting 2-5% of the general population [2]. The
term “frozen shoulder” was first coined by Codman
and was subsequently defined as an idiopathic
condition of the shoulder characterized by the
spontaneous onset of pain in the shoulder with
restriction of mobility at the glenohumeral joint in
every direction [3,4].
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The exact pathophysiology of idiopathic frozen
shoulder is poorly understood [5.

Owens-Burkhart 1987 in her review of the
subjects arrives at a definition that it is a
glenohumeral stiffness resulting from capsular
restrictions [6].

In Maitland classification system, a concept of
management in which accessory and physiologic
passive movements of the joint are applied at various
grades of intensity depending on a subject’s pain
and joint stiffness.

The aim of this technique is to restore motion of
spin, glide, and roll between joint surfaces and the
intensity of the mobilization techniques with
rhythmic oscillatory movements usually is
categorized according to the 5-grade classification
system of Maitland.

Grade I: Small amplitude at the beginning of the
range of motion (ROM)

Grade II: Large amplitude not reaching the end of
the ROM

Grade 1II: Large amplitude reaching the limited
ROM

Grade IV: Small amplitude at the end of the limited
ROM

Grade V: Small amplitude and high velocity at the
end of the limited ROM (manipulation or thrust).

Grade 3 and 4 mobilization of Maitland is useful
in stage 2 and 3 of frozen shoulder as this grade
helps in reducing pain breaking down adhesions
within the joints. Grade 3 mobilization also helps to
lessen the treatment soreness [7].

Cyriax Manipulation

Massage is a human technique with kneading,
squeezing and pressing muscles, has been
developed with different techniques from
different countries for a long time. Although
massage has been used for alternatives therapy
on musculoskeletal system a modern systematic
and clinical technique called ‘friction massage’,
was employed by Cyriax.

His original massage technique was only
focused on transverse movement of connective
tissue by deep friction but current friction massages
are performed both longitudinally and
transversely.

In these days the deep friction massage, employed
by James Cyriax, has been considered as one of the
therapeutic modality for musculoskeletal conditions

in sports medicine and physical therapy in united
states [10].

Aims of the Study

To compare the use of high grade mobilization
and cyriax manipulation in subjects with frozen
shoulder.

Need of Study

To best of our knowledge no studies have been
done on comparison of high grade mobilization and
cyriax manipulation in subjects with frozen
shoulder.

Hypothesis

Null Hypothesis (HO)

There will not be any significant difference between
cyriax manipulation and high grade mobilization in
improving shoulder abduction and external rotation
in frozen shoulder.

Experimental Hypothesis (H1)

There will be significant difference between high
grade mobilization than cyriax manipulation and in
improving shoulder abduction and external rotation
in frozen shoulder.

Operational Definition
Frozen Shoulder

Itis a painful restriction of both active and passive
shoulder movements due to causes within the
shoulder joint. The term “frozen shoulder” was first
coined by Codman and was subsequently defined
as an idiopathic condition of the shoulder
characterized by the spontaneous onset of pain in
the shoulder with restriction of mobility at the
glenohumeral joint in every direction [3-4].

High grade mobilization

Mobilization techniques can be performed as
physiologic movements or accessory movements.
Grade 3 and 4 mobilization of Maitland is a high
grade mobilization useful in stage 2 and 3 of frozen
shoulder as this grade helps in reducing pain
breaking down adhesions within the joints. Grade 3
mobilization also helps to lessen the treatment
soreness. In Grade IV: Small amplitude at the end of
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the limited ROM and in Grade V:Small amplitude
and high velocity at the end of the limited ROM
(manipulation or thrust) [7].

Cyriax Manipulation

Cyriax manipulation is a technique of massage
in which with kneading, squeezing and pressing
muscles, has been developed with different technique
for along time. Although massage has been used for
alternatives therapy on musculoskeletal system a
modern systematic and clinical technique called
‘friction massage’, was employed by Cyriax. His
original massage technique was only focused on
transverse movement of connective tissue by deep
friction but current friction massages are performed
both longitudinally and transversely.

Goniometer

A goniometer is a device used in physical
therapy to measure the range of motion around a joint
in the body. The word goniometer is derived from the
Greek terms gonia and metron, which mean angle
and measure, respectively.

Review of Littature

Jing-lan Yang, Chein-wei Chang, et al. (2007)
conducted a study to compare the use of 3
mobilization techniques end-range mobilization,
mid-range mobilization, and mobilization with
movementin the management of subjects with frozen
shoulder syndrome. Result shows that in subjects
with frozen shoulder syndrome, end-range
mobilization and mobilization with movement were
more effective than mid-range mobilization in
increasing mobility and functional ability [12].

Henricus M Vermeulen et al. (2006), conducted a
study to compare the effectiveness of high-grade
mobilization techniques with that of low-grade
mobilization techniques in subjects with adhesive
capsulitis of the shoulder. Concluded that In subjects
with adhesive capsulitis of the shoulder, HGMTs
appear to be more effective in improving
glenohumeral joint mobility and reducing disability
than LGMTs, with the overall differences between
the 2 interventions being small [14].

Joyce CR, Zutshi DWet al. (1975), conducted a study
to compare visual analogue scale (VAS) and a 4-point
scale (FPS) in patients suffering from prolonged
constant pain due to chronic inflammatory or
degenerative arthropathy. The VAS was accurate, as

reliable as and more sensitive than the FPS in
registering the intensity of chronic pain. In this
study, the VAS appeared to be more satisfactory
than the FPS for patient self-rating of pain intensity
[15].

Polly E. Bijur, Wendy Silver et al. (2001), Reliable
and valid measures of pain are needed to advance
research initiatives on appropriate and effective use
of analgesia in the emergency department. Reliability
of the VAS for acute pain measurement as assessed
by the Intraclass correlation coefficients appears to
be high. Ninety percent of the pain ratings were
reproducible within 9 mm. These data suggest that
the VAS is sufficiently reliable to be used to assess
acute pain [16].

Anatomy

The bones that form the shoulder are
the clavicle, humerus, and scapula, the latter
providing the glenoid fossa, acromion and coracoid
processes. These three bones create a ball-and-
socket glenohumeral joint, that give the shoulder its
wide range of motion in three different planes. In
order for this joint to be operational,
ligaments, muscles, and tendons must support the
bone and maintain the relationship of one to
another.Joints are formed by the ligamentous
connection between two adjacent bones (Figure 1).

Biomechanics of Shoulder Joint

The movements of the glenohumeral joint
include forward lifting of the arm (flexion),
backward lifting of the arm (extension), inward

Clavicle

Fibrous joint capsule

Synovial membrane

Joint cavity
(contaiming
synovial fluid)

¥

& Articular cartilage

7 The Shoulder Joint

Fig. 1: Shoulder Joint
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(internal) rotation, outward (external) rotation,
movement of the arm away from the body
(abduction) and movement of the arm towards the
body (adduction).

Movement at the glenohumeral joint requires
motion at the other joints of the shoulder complex.
The coordinated movement of these joints during arm
movement is referred to as the scapulo-humeral
rhythm.

Pathomechanics

Frozen shoulder or adhesive capsulitis is a
commonly occurring condition characterized by a
capsular pathology associated with pain and
progressive loss of passive and active movement.
The hallmarks of frozen shoulder syndrome were
first described by Duplay in 1872 [18]. He felt the
pain and stiffness noted in these patients was not
due to arthritis, but rather, was due to soft tissue
pathology of the periarticular structures. In 1934,
Codman [19] first proposed the term frozen
shoulder. He described a slow onset of pain felt near
the insertion of deltoid, inability to sleep on the
affected side, painful and restricted elevation and
external rotation, with a normal radiological
appearance. Codman was, however, unable to
explain the pathology. It can follow fractures or
dislocations about the shoulder, shoulder, cervical
or thoracic surgery or immobilization following
any upper limb surgery.

Methodology

Sample

Thirty (30) subjects were included in this study.
Each subject was assigned into two groups by random
sampling one group treated with high grade
mobilization technique and another group receives
Cyriax for 4 weeks. All the subjects participated in
the study after signing the informed consent. The
study was conducted in the Department of
Physiotherapy, Shri Mahant Indiresh Hospital.
Subjects selected were randomly assigned into two
group. Inclusion criteria, Patient between ages of 40-
60yrs, Having a limited ROM, Patients suffering from
frozen shoulder in stage 2 & 3 & Primary idiopathic
frozen shoulder. Exclusion criteria subjects were
excluded Rotator cuff tears, History of Rheumatoid
arthritis, osteoarthritis and malignancies in the
shoulder region, Adhesive capsulitis secondary
to shoulder dislocation, fractures and
reflex sympathetic dystrophy, and Frozen shoulder

secondary to neurological disorders. Paired t- test
is a way to test for comparing two related samples,
involving small values of n that does not require
the variances of the two populations to be equal,
but the assumption that the two populations are
normal must continue to apply.

Instrumentation for data collection includes
therapeutic Ultrasound machine, Universal
goniometry, Visual analogue scale, Couch, Pillow,
Cotton and Ultra-sonic Gel.

Procedure

The subjects were assigned into group A and
group B by simple random sampling. Group A high
grade mobilization technique; group B received
cyriax manipulation. Ultrasound therapy and
shoulder mobility exercises will be given as a
conventional therapy for both the groups. A
subjective assessment of pain was done using the
10cm Visual Analog scale (VAS). The shoulder
abduction and external rotation ROM measurement
was taken by Goniometer in supine-lying.

Group A

e Ultrasound therapy will be given as a
conventional therapy.

* Followed by high grade mobilization technique
will be given with intensity according to
Maitland’s grade- Il and grade-1V.

*  Ultrasound Therapy: 1.5W/CM?For 6 to 7 minutes.
* High Grade Mobilization Technique:

1. Inferior glide- aimed at improvement of the
extensibility of the axillary recess.

* Patient positioned in supine lying. Both hands
are held close to the humeral head to work with
a short-lever arm. Oscillatory movements in the
caudal, lateral, and anterior directions will be
given.

2. Posterior glide-patient positioned in supine
lying. Hand will be placed on the anterior part
of the shoulder, and the applied force will be in
the posterior and lateral directions.

* Distraction of the humeral head with respect to
the glenoid will be performed by pulling the
humeral head in the superior, lateral, and
anterior directions with a firm grip of both hands
close to the humeral head and pushing the
scapula on the table.

* Inaddition, shoulder joint mobility exercise will
be given to obtain maximal relaxation of the
shoulder muscles [Figure 2].
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Group B

* Ultrasound therapy will be given as a
conventional therapy.

* Followed by deep friction massage will be given
based on cyriax principles along with shoulder
joint mobility exercises.

* Acromioclavicular joint-Patient position in
half lying or sitting posture.

* Therapist index finger will be placed on the
joint and horizontal to and fro friction
movement of the whole hand will be given in
the sagittal plane.

* Deep friction massage to infraspinatus tendon,
supraspinatus tendon will be given.

* Interventions are given for thrice a week for two
weeks.

*  Atthecompletion of six physical therapy sessions
outcome measures will be evaluated and pre and
post scores are compared [Figure 3].

Data Analysis

Statistical Analysis

The appropriate statistical analyses were
conducted using the Statistical Package for Social

T T

& &
Fig. 2: High grade mobilization

Fig. 3: Cyriax manipulation

Sciences 11.0. All data were entered into SPSS files
from a standardized data form at the time of data
collection. Prior to analysis, all entries were verified
by comparing the recorded data in each file to a
printed copy of the data files entered into SPSS. All
results were presented as mean standard
deviation. All significant p values (~0.05) were
indicated in bold type. Frequencies were used to
test the data for normality around the mean (data
not shown).

Results

Table 1 illustrate analysis of high grade
mobilization in frozen shoulder to improve abduction
and external rotation before and after intervention.

Firstly, the mean value of age was 47.9, VAS was
5.9 AROM 65.3degree, PROM 72.6 degree IN
ABDUCTION And AROM Of external rotation was
40.5degree and PROM was 47.5 degree, while, after
intervention VAS score was decreases and reached
to4.53 and AROM of abduction was increased by 25
and PROM by 27 and also the AROM of external
rotation was rises and reached upto 49 while PROM
Hiked by 5.67 .

Table 2 in cyriax manipulation the mean value of
age was 53.40 and before intervention the VAS score
was 6.00 and AROM of abduction was 82.40 degree
and PROM 89.53 degree while, AROM In external
rotation was 31.33 degree and PROM was 37.86
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Table 1: Statistics of group a- high grade mobilization

Statistics of group a- high grade mobilization

Age Before Intervention After Intervention
Vas Abduction External Vas Abduction External Rotation
Rotation
ARom PRom ARom PRom A Rom P Rom ARom P Rom
Mean 47.93 5.93 65.33 72.66 40.53 47.53 4.53 90.33 99.66 49.00 53.20
Std. Error 1.67 .3002 4.377 4.75 2.853 2.87 3361 4.89 5.17 2.72 4.26
Of Mean
Std. 6.47 1.162 16.95 18.40 11.05 11.141 1.302 18.94 20.04 10.55 16.51
Deviation
Variance 41.92 1.35 287.38 338.81 122.12 124.12 1.69 358.81 401.66 111.42 272.88
Range 22.00 4.00 60.00 65.00 40.00 40.00 4.00 70.00 75.00 35.00 68.00
Sum 719.00 89.00 980.00 1090.00 608.00 713.00 68.00 1355.00 1495.00 735.00 798.00

Table 2: Statistics of Group B- Cyrix Manipulation

Statistics of Group B- Cyrix Manipulation

Age Before Intervention After Intervention
VAS Abduction External Rotation VAS Abduction External Rotation
ARom PRom ARom P Rom ARom PRom ARom P Rom
Mean 53.40 6.00 82.40 89.53 31.33 37.86 413 101.33 107.00 43.66 52.00
Std. Error of Mean 1.83 .308 4.29 4.50 3.69 3.87 336 3.43 3.51 412 4.01
Std. Deviation 7.11 1.19 16.64 17.43 14.32 14.98 1.302 13.29 13.60 15.97 15.59
Variance 50.68 1.42 277.11 303.98 205.23 224.69 1.69 176.66 185.00 255.23 24214
Range 24.00 4.00 55.00 60.00 40.00 50.00 4.00 40.00 40.00 50.00 50.00
Sum 801.00 90.00 1236.00 1343.00 470.00 568.00 62.00 1520.0 1605.00 655.00 780.00

degree but after intervention VAS score decreased
by 2 point and AROM in abduction was increased
by 19degree and PROM by 18 degree in addition,
AROM in external rotation was raised to 43.66
degree and PROM raised to 52 degree.

Discussion

In this study comparing the effectiveness of 2
treatment strategies including mobilization and
manipulation techniques in subjects with frozen
shoulder, it appeared that high grade mobilization
technique is not effective than cyriax manipulation
in decreasing VAS and increasing abduction and
external rotation range of motion. However, the
differences were small overall, and with both
treatment strategies, subjects showed clinically
significant improvement.

Randomized studies describing the effectiveness
of mobilization techniques as a single intervention
in subjects with adhesive capsulitis of the shoulder
are scarce, and their results are conflicting. The
comparison of present results with those of other
randomized studies concerning the application of
mobilization techniques in adhesive capsulitis is
hampered by an insufficient description of the
mobilization techniques in the majority of the
available trials [17,18,19] and, except for ROM, the
use of different outcome measures to evaluate
treatment effects [8-11,17].

The results of this study add support to the
effects of high grade mobilization technique in
improving ROM in patients with frozen shoulder.
Although more favorable effects of High grade
mobilization technique than of Cyriax manipulation
were seen in improving ROM in the present study,
we cannot comment on the effectiveness of Cyriax
manipulation in improving ROM.

But Cyriax manipulation showed ore reduction
in VAS score than high grade mobilization technique:
Fusun Guler-Uysal [13] reported the application of
cyriax manipulation in frozen shoulder to reduce
pain and increase ROM; on comparing their results
with the present study, it is supported that VAS
reduction occurs with cyriax manipulation.

Winters [20] showed that a combination of
exercise, massage and physical applications was less
successful in reducing shoulder pain than either
steroid injection or mobilization of the joints of the
shoulder complex, cervical and thoracic spine.
However, specific details of what exercise and
massage carried out in this study were not provided
by Winters [20].

In this study, over all percentage change in VAS in
cyriax manipulation is 32.6%, was superior to High
grade mobilization technique, 26.9% in reduction of
VAS pain score, Pain relief in cyriax group during
and after treatment may be due to modulation of
the nociceptive impulses at the level of the spinal
cord, the”“gate control theory”.
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Limitation
1. The follow-up to see the long term effects of
training is not done

2. There is need to make an specific inclusion
criteria to be developed that can identify which
patients will most benefit from the HGMT.

3. This study has not taken into consideration of
other than grade IlI & IV of Maitland mobilization
grades. HGMT is not suitable for all kinds of
patients.

4. Our sample size was small, and data were
collected at only one hospital.

5. No control group.

Recommendations

1. Future Studies should investigate whether
HGMTs is effective in earlier stages of frozen
shoulder in decreasing pain and improving
ROM.

2. The duration of benefits from the cyriax
manipulation may also be an important area for
future study.

3. The study can be done to compare the effects of
grade I and II mobilization of Maitland’s, and
other manual therapy with cyriax manipulation
in frozen shoulder patients

4. Sample size can be increased with inclusion of
more number of subjects to generalize the effect
in larger population.

5. Future study should consists of Randomized
control TRAIL needed to know the long term
effects of Cyriax over Maitland grade Ill and IV
mobilization in frozen shoulder.

Conclussion

It can be assumed that both high grade
mobilization technique and cyriax manipulation
in decreasing pain and improving ROM.
Supporting evidence from the literature though
seem to be controversial in certain areas, the
outcome of this study with no significant statistical
changes will lead us to the conclusion of accepting
the null hypothesis which could be stated as high
grade mobilization technique (grade III & IV) is
not effective in reducing pain & increasing
shoulder abduction and external rotation than
cyriax manipulation.

As there is no significant difference between
high grade mobilization technique and cyriax

manipulation groups the null hypothesis is
accepted and the alternative hypothesis can be
rejected. The study could be concluded as” There
is no significant difference produced between the
grade mobilization technique and cyriax
manipulation in reducing pain & increasing
shoulder abduction and external rotation in frozen
shoulder”.
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McKenzie Extension Exercise on the Pain Functional Disability in
lumbar PIVD Condition

Jyoti Sharma’, Niraj Kumar?, Shashank Kumar®

Abstract

Introduction: The term prolapsed disc means the protrusion or extrusion of the nucleus. It is not a onetime
phenomenon rather it is a sequence of change in the disc which ultimately leads to its prolapsed. It is a spinal
condition that can cause lower back pain as well as numbness, tightness of muscle, pins and needles sensation,
and feeling of muscle weakness in the lower body. Need for Study: There are many researches being done on the
effects of core strengthening exercises and McKenzie extension exercise on low back pain separately. I want to
compare both of them to derive a better and effective exercise plan for low back pain of lumbar prolapsed
intervertebral disc condition. Methods: 30 subjects were selected and divided into 2 groups randomly. The
Group A subject received McKenzie extension exercise The group B subject received Core strengthening exercise.
Both the group were treated for 2 weeks. The patients were treated for 6 sessions on a week. Pre intervention
measurements for pain intensity using VAS, and functional disability using ODI for low back pain (both
groups). Result: Student t test was used to compare the data of the two groups. The subject’s conditions were
similar between the groups, with regard to all variables selected. There was significant difference observed
with respect to V.A.S. and O.D.I between McKenzie extension exercise and Core strengthening exercise. Hence
McKenzie extension exercise were found to be more effective in comparison to core strengthening. Conclusion:
The present study concluded that McKenzie extension exercise protocol was more effective in comparison to
core strengthening in low back pain with PIVD condition.

Keywords: Visual Analogue Scale; Prolapsed Lumabar Intervertebral Disc; Owestry Disability Index; Short

Wave Diathermy; Transcutaneous Electrical Nerve Stimulation.

Introduction

The intervertebral disc is the main joint between
two consecutive vertebrae in the vertebral column.
Each disc consists of three different structures: an
inner gelatinous nucleus pulposus, an outer annulus
fibroses that surrounds the nucleus pulposus, and
two cartilage endplates that cover the upper and
lower surfaces of vertebral body [2] (Fig. 1A).

The intervertebral discs lie between the vertebral
bodies, linking them together They are the main
surrounds a more gelatinous core known as the
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nucleus pulposus; the nucleus pulpous is
sandwiched inferiorly and superiorly by cartilage
endplates [3] (Fig. 1A).

The term prolapsed disc means the protrusion or
extrusion of the nucleus. It is not a onetime
phenomenon rather it is a sequence of change in the
disc which ultimately leads to its prolapsed. It is a
spinal condition that can cause lower back pain as
well as numbness, tightness of muscle, pins and
needles sensation, and feeling of muscle weakness
in the lower body. This is also referred as a herniated
or ruptured disc and is usually caused by normal
age related deterioration [1] (Fig. 1B).

Degeneration of the lumbar intervertebral discis a
major factor associated with low back pain. In fact,
the risk of developing low back pain increases with
the severity of degenerative disc changes. [4].

Core stability’ is defined as the ability to control
the position and motion of the trunk over the pelvis
to allow optimum production, transfer and control
of force and motion.
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Core strengthening has become a major trend
in rehabilitation. The term has been used to lumbar
stabilization, motor control training, and other
regimens. Core strengthening is, in essence, a
description of the muscular control required
around the lumbar spine to maintain functional
stability [5].

The most significant biochemical change to
occur in disc degeneration is loss of proteoglycan
the osmotic pressure of the disc matrix and
therefore a loss of hydration [3].

The major player in the stabilizing role for the
posterior elements in the lumbar spine is the facet
joint. This is an important point in all type of stability
evaluation.

Need for Study

There are many researches being done on the
effects of core strengthening exercises and McKenzie
extension exercise on low back pain separately. I
want to compare both of them to derive a better and
effective exercise plan for low back pain of lumbar
prolapsed intervertebral disc condition.

Aim and Objective of the Study

To compare the effectiveness of Core strengthening
versus McKenzie Extension Exercises on pain for
Low Back Pain of lumber prolapsed intervertebral
disc condition.

To evaluate the effectiveness of McKenzie
extension exercise of low back pain, and reducing
pain.

Gray matter

_ White matter

_ Dorsal root

___—Ventral root

Anterior tubercle of f / N \
transverse process | |"I \ Nucleus pulposus
| | Y
Foramen transversium Disc annulus

P Spinal nerv

Herniated dise impinging
on spinalnerve

To evaluate the effectiveness of Core
strengthening exercise of low back pain and
reducing pain.

Research Question

Is Core strengthening exercise or McKenzie
extension exercise more effective on Pain &
functional disability in PIVD?

Hypothesis

Null hypothesis

There will be no significant effect of core
strengthening exercise and McKenzie extension
exercise on the pain & functional disability in low
back pain of lumber prolapsed disc condition.

Alternative Hypothesis

1. There would be a significant effect of the core
strengthening exercise Or McKenzie extension
exercise on the pain & functional disability in
low back pain of lumbar prolapsed
intervertebral disc condition.

2. There will be significant correlation between pain
value of (VAS) group A McKenzie extension
exercise and group B core strengthening exercise.

Operational Definitions

Prolapsed Intervertebral Disc problems: The term
prolapsed disc means the protrusion or extrusion of
the nucleus. It is not a onetime phenomenon rather
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it is a sequence of change in the disc which
ultimately leads to its prolapsed. It is a spinal
condition that can cause lower back pain as well
as numbness, tightness of muscle, pins and needles
sensation, feeling of muscle weakness in the lower
body [1].

McKenzie- McKenzie extension exercises restore
or maintain the lumbar lordosis or decrease low
back pain [6] and their aim is centralizing pain,
pain relief and regaining functionality [7].

VAS- Visual analogue scale is a psychometric
response scale which can be used in questionnaires.
It is a measurement instrument for subjective
characteristics or attitudes that cannot be directly
measured.

1RM (Repetition maximum)-purposes: to provide
maximum strength of various muscle and muscle
group.

TENS- (Transcutaneous Electrical Nerve
Stimulation) TENS is devices used by physiotherapy
to aid the management of pain, delivered alow voltage
electrical current to nerves via conductive pads called
electrodes which are placed over specific area of the
skin.

SWD- (Short wave diathermy) The use of high -
frequency electromagnetic currents as a form of
physical therapy.

Review of Literature

Gillan M.G.C, Ross |.C, McLean I1.P, Porter R.W,
(1998) [8]. The study has showedLumbosacral list is
a clinical sign that is frequently associated with low
back pain and intervertebral disc lesions. Trunk list
was measured over a period of 90 days and patients
completed Oswestry Disability Questionnaires.
There was a significantly greater resolution of list
after 90 days in the group receiving McKenzie
treatment compared to the control group.

Moldovan M, (2012) [7]. This is comparative study
and the aim of the present study is to compare these
two protocols, McKenzie and Williams, in terms of
principles and exercises, in order to reveal wich one
is more suitable in LBP. They found McKenzie
protocol is more efficient than the Williams one in
terms of pain relief, pain occurrence while sitting,
lumbar mobility.

Gupta 5,(2015) [9]. Study is designed to compare
the effectiveness of McKenzie Extension Exercises
versus William’'s flexion Exercises for reducing Low
Back Pain in B.PT. Students.this is conducted
Experimental study, Randomized Control Trial. 30

Low Back Pain subjects were recruited into two
groups, outcome measure using NPRS Scale. They
found the McKenzie extension exercise group was
more effective in reducing low back pain for B.PT.
Students as compared to William's Flexion Exercises
group.

Roy M. H, Anap D, (2015) [10]. Analysis of this
study combined effect of Core Strengthening
exercise and McKenzie exercise on PIVD. They
found McKenzie and core strengthening exercise

is improving the range of motion and reducing
pain on PIVD.

Szulc P,Wendt M, Waszak M, Tomczak M, Ciecelik
K, Trzaska T, (2015) [11]. The aim of this study was
to analyze the efficacy of combined treatment with
McKenzie method and Muscle Energy Technique
(MET), and to compare it with the outcomes of
treatment with McKenzie method or stan-dard
physiotherapy in specific chronic lumbar pain. The
study included 60 men and women with LBP DATA
was analyzed with the using of VASTheyfound
combined method can be effectively used in the
treatment of chronic LBP.

Ferreira P. H, Ferreira M. L,Christopher G Maher
C. G, Robert D Herbert R. D,and Kathryn Refshauge
(2006) [12]. This study has showed systematic
review of the efficacy of specific stabilization
exercisefor spinal and pelvic pain. They found that
The available evidence suggests that specific
stabilization exercise is effective in reducing pain
and disability in chronic but not acute low back
pain.

Warude T, S. Shanmugam S,(2012)[13]. The aim
of this study was to analyze the efficacy of
combined treatment with McKenzie and
mobilization SNAGS.They found that effectiveness
in improving pain, functional ability & ROM in
prolapsed intervertebral disc with unilateral
radiculopathy, later is more effective.

Brian M. Busanich; Susan D. Verscheure (2006)
[14]. Analysis the study McKenzie Therapy
Improve Outcomes for Back Pain. The study has
showed the reliability of McKenzie with the using
of Pedro scale. They found that review provides
evidence that McKenzie therapy results in a
decrease in short-term pain and disability for low
back pain patients compared with other standard
treatments, such as no steroidal anti-inflammatory
drugs.

Hauggaard A, Persson A.L, (2007) [15]. Analysis
of this study was to evaluate the effects of specific
spinal stabilization exercises in patients with low
back pain The intervention method should have
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included specific spinal stabilization exercises
including co-contraction of multifidus muscles and
transverses abdominal muscles. Ten relevant
randomized controlled trials with a study
population of patients with acute, sub-acute or
chronic LBP Seven were high quality and three
were low quality. They were found moderate
evidence of improved disability and/or pain level,
increased multifidi cross-sectional area.

Ponte D. |, Jensen G. ], Kent B. E, (1984) [16]. A
comparative study they were randomly assigned
to determine whether the Williams or McKenzie
protocol of treatment was more effective in both
decreasing pain. Subjects required to perform
Williams and Mckenzie protocol were assigned
accordingly. Twenty-two subjects underwent an
initial evaluation which involved six measurements:
subjective pain, comfortable sitting time, forward
flexion, right and left lateral flexion, and straight leg
raise Following the completion of treatment, a second
evaluation was performed taking the same six. They
found that improvement scores of the two groups
indicated that those receiving the McKenzie protocol
improved to a significantly.

Audrey L. (1995) [17]. The study was conducted
243 patients with CLBP to determine centralization
phenomena They found can help identify sub group
within the population with CLBP, could be useful
goal tool rehabilitation of low back pain.

Choi G, Raiturker P. P, Kim M. |, Jin C. D, Chae Y. S,
Lee S.H, (2005) [18]. The study has showed to
determine the effects of a postoperative early isolated
lumbar extension muscle-strengthening program on
pain, the Seventy-five patients were randomized into
an exercise group 20 men, 15 women and a control
group 18 men, 22 women . All patients completed
the visual analog scale and the Oswestry disability
index to assess pain and disability, respectively.
Return to work data were also investigated.

Rackwitz B, Bie R.D, Ewert T, Stucki G,(2006) [19].
Analysis to systematic review of randomized
controlled trials To evaluate the effectiveness of
segmental stabilizing exercises for acute, sub acute
and chronic low back pain with regard to pain,
recurrence of pain, disability and return to work. Four
comparisons were foreseen, 1 effectiveness of
segmental stabilizing exercises versus treatment by
general practitioner 2 effectiveness of segmental
stabilizing exercises versus other physiotherapy
treatment,3 effectiveness of segmental stabilizing
exercises combined with other physiotherapy
treatment versus treatment by GP 4 effectiveness of
segmental stabilizing exercises combined with
other physiotherapy treatment versus other

physiotherapy treatment. They found that
segmental stabilizing exercises are more effective
than treatment by GP but they are not more
effective than other physiotherapy interventions.

Hoy D., Brooks P., Blyth F and Buchbinder R et al.
(2010) [20]. Studies cleared thatlow back painis an
extremely common problem, which most people
experience atsome point in their life. Most cases, run
a chronic-episodic course. It has a huge impact on
individuals, families, communities, governments
and businesses throughout the world.

Ehrlich G.,(2003) [21]. The incidence and
prevalence of low back pain are roughly the same
world over- wherever epidemiological data have been
gathered or estimates made - but such pains rank
high (often first) as a cause of disability and inability
to work, as an interference to the quality of life, and
as a reason for medical consultation.

Jayaram M., Kumar M, R. Raja, Prashantha S, Rajeeva
A, Veena |, Rajini S. Rao.(20 15)[22]. The aim of this
study wasto assess the effectiveness of abdominal
strengthening and spinal extensors strengthening
along with SWD in reducing pain, disability and
improving range of motion in subjects with chronic
low back ache, and to compare this effectiveness
between the two groups. Treatment outcomes were
assessed using VAS for pain intensity, Modified-
Modified Schober’s Test for range of motion, and
Modified Oswestry Disability Questionnaire
(MODQ) for functional disability. Shortwave
diathermy with abdominal strengthening exercises
is more effective than with spinal extensor
strengthening exercises in reducing pain and enhancing
functional performance in subjects with chronic low
back ache.

Brumitt j., Matheson].W., Erik P. Meira,(2013) [23].
The study has showed to evaluatecommon
conservative treatment is therapeutic core
stabilization exercises, which canaddress pain and
musculoskeletal dysfunction in patients with low
back pathology rehabilitation strategies to assess core
function and promote core stabilization. Each has
been developed based on biomechanical models of
lumbar segmental stability and observed motor
control dysfunction in patients with low back pain.

Research Methodology

This is a comparative study. Thirty (30) subjects
participated in this study with prolapsed disc
condition and study was done in SGRRIMHS
department of physiotherapy at Patel Nagar
Dehradun.
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The duration of study 2 weeks. Random
Sampling was done. Subjects were randomly divided
into 2 groups.

Inclusion criteria, Subjects between age 20-50
years, both males and females, Duration of low back
pain more than 15 Days, Prolapsed disc with
radiating or not radiating pain.

Subjects were excluded if they had any recent
spinal surgery or advised for surgery, Subjects with
L.B.P of duration less than 15 days, Subjects with
any renal diseases, Subjects with spinal conditions
like, Tumors, Spondylolysthesis, infection and spinal
fracture, Systemic disease- spinal tuberculosis.

All subjects were given verbal instructions for
the procedure and consent form was obtained from
each one of them, prior to participation in the
study.

Proctocol

Subjects were assessed for prolapsed disc
condition. All subjects were given verbal
instructions for the procedure and consent form
was obtained from each one of them, prior to
participation in the study. VAS score and ODI
score was measured in each & every patients.
Instrumentation for data collection includes
Treatment couch, Pain scale visual analog scale,
Short wave diathermy, TENS machine, Cotton,
MAT, VAS, ODI scale & physioball.

Procedure

Informed consent and pre test data collection: The
subjects with PIVD low back pain were assigned
into two groups via. Group A& group B. The Group
A subject received McKenzie extension exercise
The group B subject received Core strengthening

30 subjects of age group 20-50 years were included as per selection criteria.

Consent of the subject was obtained.

Thorough explanation of whole procedure was given to all the participants.

VAS was taken from the entire subjects.

Subjects were asked to fill ODI Questionnaire as per their perception.

Subjects were divided into two groups accordingly

Each group consisted of fifteen subjects

Group A
McKenzie extension exercise with SWD
& Tens was given as the treatment for&
Tens was given as the treatment for
two weeks .two weeks.

Group B

Core strengthening exercise with SWD

Treatment were given for 6 day per weeks

Pre reading was taken before applying the treatment; post reading was taken after two weeks

Data was recorded and analyzed accordingly.

Result were obtained.
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exercise both the group were treated for 2 weeks.
30 volunteers between 20 -50years of ages were
volunteered to participate in the study after signing
an informed consent statement. A complete
clinical assessment was done on all the patients
satisfying inclusion criteria. Subjects then divided
into 2 groups based on random sampling. The
patients were treated for 6 sessions on aweek. Pre
intervention measurements for pain intensity using
Visual Analog Scale, and functional disability using
ODI for low back pain (both groups) VAS was used
to evaluate and quantify the perceived pain by the
subjects. Origin of the scale is indicated as “NO
PAIN” and the terminal end as “MOST SEVERE
PAIN”. The patient was instructed to move the
indicator to represent his/her pain perceived. At
the back of the scale 0 to 10 numerical with a
distance of 1cm between them were marked.

1. Testing procedure and intervention

Group A: In this group, subject was allowed to
perform the McKenzie exercise for low back pain.

SWD applied on radiating pain area for 20 to 30
minute.

TENS applied on radiating pain area for 20 to 30
minute.

Group B: In this group, subject was allowed to
perform the Core strengthening exercise for low back
pain.

SWD applied on radiating pain area for 20 to 30
minute.

TENS applied on radiating pain area for 20to
30minute

Treatment
Exercise protocol for Group A

1. Prone Lying: The patient adopts the prone lying
position with the arms alongside the trunk and
the head turned to one side. This position is
maintained for 20 second repeat 10 times.

2. Proneon Elbows: The patient, already lying prone,
places the elbows under the shoulders and raises
the top half of his body so that he comes to lean
on elbows and forearms while pelvis and thighs
remain on the couch [Fig. 2.2].

3. Prone press-ups- Lie on your stomach with
palms near your shoulders. Slowly push your
shoulders up, keeping your hips on the surface
and letting your back, Repeat 10 -20 times
[Fig. 2.3].

4. Prone Arm/Leg Raises - Lie on stomach on the
mat keeping neck in line with straight legs, and
arms outstretched overhead.Slowly raise and
lower each arm and leg, one at a time5
repetitions on each limbWork alternate limbs
by lifting right arm and left leg at the same time
5 repetitions; change to work reverse pair
[Fig. 2.4].

5. Standing Extension - While standing, place
your hands on your back and lean backward.
Hold for 20 seconds and repeatlO times
[Fig. 2.5].

6. Prone Lying Superman’s Extension exercise -
Lie on your stomach on mat with arms and legs
extended; retract shoulder blades down and in
towards the midline of your spine and
maintaining this position, lift opposite arm and
opposite leg ensuring that your hips stay in
contact with the floor; hold for 5- 10 seconds and
reverse sides. Repeat 10-20 times [Fig. 2.1].

Exercise protocol for Group B

The “core” is comprised of several groups of
muscles including the transversesabdominus,
multifidus, diaphragm and pelvic floor muscles.
These muscles work together to produce maximum
stability in the abdominal and lumbar (lower) back
region.

Fig. 2.2: Prone on Elbows
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out abdominals while head remains tucked.
Camel- Exhale and lower abdominal and reach
chin towards ceiling. Tuck chin and sit back
into Prayer position. Repeat 10 times (Fig. 3.2).

3. Bridging exercise: Lie in the supine position on
mat with hips and knees bent to 90degrees with
feet flat on floor and arms palm-down at sides;
draw inabdominal muscles and maintain
throughout exercise; slowly raise yourbutt off the
table/mat by using your gluteus and hamstrings
until yourtorso is in line with thighs; hold for 15
seconds. Repeat 10 - 20 times (Fig. 3.3).

4. The Wall Squat- Strengthening exercise for
back, hips and quads in PIVD patients. Stand
with your back against a wall, heels about 18
inches from the wall, feet shoulder-width apart.
Tighten abs. Slide slowly down the wall into a
crouch with knees bent to about 90 degrees. If
this is too difficult, bend knees to 45 degrees and
gradually build up from there. Count to five and
slide back up the wall. Repeat 5 -10 times
(Fig. 3.4).

5. Supine Twist- Lie on your back on mat with
hips and knees bent to 90 degrees withfeet flat
on floor; draw in abdominal muscles and

A

. "

’

Fig. 2.5: Standing Extension

1. Supine Bridging on Physioball: Lie facing
upward on floor with knees straight, feet
resting onphysioball, arms at sides; draw in
abdominal muscles and maintainthroughout
exercise; slowly lift your butt off floor until
trunk is parallel to thighs; hold for 15 seconds;
slowly return to starting position. Repeat10-
20 times (Fig. 3.1).

2. Cat&Camel exercise: Exhale as you sit back onto
heels, lower head, tuck chin and reach arms out.

Cat- Inhale as you arch the back up and hollow g, g. 3.2: Cat &Camel exercise
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maintain throughoutexercise; slowly and with
control, rotate knees to one side keeping hipsin
contact with the floor; engage obliques to pull
knees back to centerand repeat on opposite
side; Repeat 10-20 times (Fig. 3.5).

6. Isometric of back- Supine Abdominal Draw
InLie on your back on mat, knees up with feet
flat on mat; pull the abs in and push your low
back to the mat. Repeat20 times (Fig. 3.6).

Data Analysis

This function gives two samples Student test
with a confidence interval for the difference
between the means.The student ‘t’ method the null
hypothesis that the population means related to
two independent, random samples from an
approximately normal distribution are equal.

Using statical formula for the mean for a given
mean for the mean for a given number of subject,
mean of different variable were calculated by-

Assuming equal variances, the test statistic is
calculated as:

2 (a + )

nl n2
_\2 _
st = Z(x] xl) + Z(xi X)?
j=1 i=1

nq +n2 2

Where x bar 1 and x bar 2 are the sample means,
s? is the pooled sample variance, n, and n, are the
sample sizes.

Student “t” test was used to compare the
statically reference on VAS and ODI pre and post
treatment in group A group B.

Result

The result of this study were analyzed in term
of pain relief indicated by decrease in visual
analogue score and reduction in score of modified
oswestry disability questionnaire, Within and
between group differences were compared so as
; to evaluate the effectiveness of two treatment
Fig. 3.6: Isometric exercise technique under consideration in present study
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Table 1 Statistics Showed the Effectiveness Pre
and Post Score of Core Strengthening Exercises and
McKenzie Extension Exercise on Low Back Pain of
Lumber Prolapsed Disc Condition Two groups
were taken into consideration; Group A was given
McKenzie extension exercise with SWD and, TENS.
Group B was given Core strengthening with SWD
and TENS for lumbar area.

Table 2 Student t test was used to compare the
data of the two groups Core Strengthen Exercises
and McKenzie Extension Exercise. The subject’s
conditions were similar between the groups, with
regard to all variables selected. There was
significant difference observed with respect to
V.A.S. scale and O.D.I (Oswestry Disability Index)
between McKenzie extension exercise and Core

Table 1: Descriptive Statistics Showing the Effectiveness Pre and Post Score of Core Strengthening Exercises and McKenzie
Extension Exercise on Low Back Pain of Lumber Prolapsed Disc Condition

N Minimum Maximum Sum Mean Std. Error Std. Deviation
Group-A VAS PRE 15 50.00 80.00 965.00 64.3333 2.88125 11.15902
POST 15 30.00 65.00 685.00 45.6667 2.48168 9.61150
ODI PRE 15 35.00 91.66 843.62 56.2413 4.38506 16.98327
POST 15 31.66 60.00 660.29 44.0193 2.39214 9.26473
Group-B VAS PRE 15 50.00 90.00 940.00 62.6667 3.71184 14.37591
POST 15 30.00 75.00 755.00 50.3333 3.88730 15.05545
ODI PRE 15 31.66 65.00 777.63 51.8420 2.50739 9.71109
POST 15 26.66 58.33 682.95 45.5300 2.19923 8.51758

Table 2: ‘t" Test Comparison of the Effectiveness of Core Strengthen Exercises and McKenzie Extension Exercise on Low Back

Pain of Lumber Prolapsed Disc Condition

Mean Std. Std. Error 95% Confidence t DF Sig. (2-tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Group-A VAS- Pre/ 1.667 17.499 4516 -8.019 11.353 .369 14 718
Group-B VAS-Pre
Group-A VAS- Post/ -4.667 16.417 4238 -13.758 4.424 -1.101 14 .290
Group-B VAS-Post
Group-A ODI- Pre/ 4.399 21.155 5.462 -7.316 16.114 .805 14 434
Group-B ODI-Pre
Group-A ODI- Post/ -1.511 14.609 3.772 -9.601 6.579 -.400 14 .695

Group-B ODI-Post

Table 3: Correlations Showing the Comparison of the Effectiveness of Core Strengthen Exercises and McKenzie Extension
Exercise on Low Back Pain of Lumber Prolapsed Disc Condition

Group-A Group-B
VAS-Pre VAS-Post ODI-Pre ODI-Post VAS-Pre VAS-Post ODI-Pre ODI-Post
Group-A VAS-Pre 1.000 .658™ .861" .853" .042 .039 109 .000
Group-A VAS-Post .658™ 1.000 489 486 .091 A11 140 118
Group-A ODI-Pre 861" 489 1.000 923" -113 -.058 -.057 -.098
Group-A ODI-Post .853" 486 .923" 1.000 -184 -139 -.074 -170
Group-B VAS-Pre .042 .091 -113 -.184 1.000 967 .745™ 779"
Group-B VAS-Post .039 A11 -.058 -139 967" 1.000 779" .796™
Group-B ODI-Pre .109 140 -.057 -.074 .745™ 779" 1.000 .900™
Group-B ODI-Post .000 118 -.098 -.170 779" .796™ .900™ 1.000

** Correlation is significant at the 0.01 level (2-tailed).
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Graph 1: Showing the Comparison of the Effectiveness of Core Strengthening Exercises and McKenzie
Extension Exercise on Low Back Pain of Lumber Prolapsed Disc Condition
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Graph 2: Showing The Comparison of Pre And Post Total And Mean Scores Of Group-A And Group-B Of Core
Strengthening Exercises And McKenzie Extension Exercise On Low Back Pain Of Lumber Prolapsed Disc Condition

strengthening exercise. Hence McKenzie extension
exercise is found to be more effective in comparison
to core strengthening.

Table 3 Correlations the Showed Comparison of
the Effectiveness of Core Strengthen Exercises and
McKenzie Extension Exercise. The result shown
that GROUP A McKenzie extension exercise has
shown significant improvement on pain and
functional disability. Hence null hypothesis is
rejected and alternative hypothesis accepted which
clearly most effective in reducing pain, and
improve functional disability.

Discussion

There were 30 Subjects in this study group A and
group B both males and females were included
protocol was carried for 2 week. V.AS., O.D.I. were
the deciding parameters to Compare the
effectiveness among group A McKenzie extension
exercise and group B core strengthening exercise
.Outcomes were taken before and after treatment.
Functional disability and low back pain was most
common factor for all the subjects. As
physiotherapy treatment of back pain there are
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many approaches, but conventional treatment is
normally tailored and includes exercises, Core
strengthening and McKenzie extension exercise
.Electrotherapy approach in form of superficial
and deep heating modalities (SWD) short wave
diathermy commonly used therapeutic approach
in involves the application of deep heat and this
treatment has been reported to have a measurable
effect for patients with low back pain.

When the mean values of (Table 1) VAS & ODI
were analyzed, it was found statically significant
in groups A pre and post intervention. 64.3333 And
45.6667 and mean value of the ODI is 56.2413 and
44.0193.This might be due to McKenzie exercise
directional preference that lead to centralization
of protruded disc leading to release of impinged
nerve. When the protrusion reduces in size, it
release first nerve root and then the duramatter,
The result from the statistical analysis of the
present study indicates the McKenzie extension
exercise significant effect of pain & functional
disability in low back pain of lumber prolapsed
disc condition. The result from the statistical
analysis group B the mean values of VAS & ODI
were analyzed, pre and post intervention of VAS
62.6667 And 50.3333 and mean value of the ODI
is 51.8420 and 45.5300.Strengthening of core
muscle may improve specific passive stability that
would lead to reduce instability, reduce load on
disc so less disc displacement. It leads to less nerve
impingement and less radiating pain. Hence we
can say core strengthening leads to reduce pain.
Pain reduction gives chances to improve mobility
thus reduction in overall disability. Core stability
is more effective in decreasing pain and may
improve physical function activity.

When we compared t test of the Effectiveness of
Core Strengthening Exercises and McKenzie
Extension Exercise on Low Back Pain of Lumber
Prolapsed Disc Conditionit was found statically
significant in both group (Table 1, 2, 3) and shown
improvement in pain, which represents an
improvement in functional disability. Pre value of
VAS group A & group Bt is .369 (1.667) and Post
value of VAS group A & group B (-4.667) t is
(-1.101) ODIPre value of group A & group B (4.399)
t is (.805) Post value of ODI group A & group B
(-1.511) tis (-.400) The McKenzie group a
significantly (P < 0.001) greater increase in the
pain-free movement with improve functional
disability. Core strengthening is a protective
mechanism that increases strength, which increase
stability and reduces the risk of disc displacement,
reduced core strength leads to recurrent disc
displacement the studies included in the review

suggest that McKenzie therapy is more effective
than most comparison treatments at short-term
follow-up.

When compared both groups of post treatment
signifies that all outcome measures showed
Correlation significant at the 0.01 level (2-tailed)
improvements from baseline values of McKenzie
extension exercise. The both techniques shows
effectiveness in post treatment outcome measure,
McKenzie exercise helped shifting the disc in opposite
side of derangement thus reducing the disc
prolapsed and core stabilization exercise it
strengthened the surrounding muscle thus
improving stability. Which is clearly most effective
in reducing pain, improve functional disability.

Back pain is strongly associated with degeneration
of the intervertebral disc. It is associated with sciatica
and disc herniation or prolapsed. Degeneration of
the lumbar intervertebral disc is a major factor
associated with low back pain. In fact, the risk of
developing low back pain increases with the severity
of degenerative disc changes [4].

McKenzie therapy improves return-to work status
over other treatments. No other comparative treatment
was more effective than McKenzie therapy at any
identified point in time. Clinical evidence suggests
that McKenzie therapy is an effective method for
managing back pain in the short term 3 months [14].

Pre-defined selection criteria, most of the results
from individual studies and the pooled results
reveal that McKenzie therapy was statistically
significantly more effective than other treatments
in reducing pain and disability at short term
follow-up. Our results suggest that McKenzie
therapy provides on average 8.6 point greater
short term pain reduction (pain measured on a 0
to 100 point scale) than other conservative
treatments. The sensitivity analysis revealed a
slightly greater effect of 11.4 points [24].

The results of this preliminary study
demonstrated that the McKenzie protocol of
treatment for low back pain was significantly
better than that of Williams in decreasing pain,
increasing the period of comfortable sitting time,
and increasing the pain-free range [6].

The effect of McKenzie approach on pain and
functional disability which showed that there was
significant reduction in pain (p< 0.0001) and
functional disability (p< 0.0001) post treatment [25].

Limitation of Study

Population of the patients was small due to
certain time limitation.
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Short duration of study.

Lesser follow-up periods due lake of time.

Clinical Implication

The study can be applied to patients suffering
from prolapsed intervertebral disc condition, there
condition can be improved by using McKenzie
extension exercise .because McKenzie extension
gives result within 3 to 4 days and core strengthening
gives result after 10 days, but strength of recovery
is better in McKenzie than core. thus clearly it is
helpful in alleviating pain in prolapsed disc condition.

Scope for Future Study

The research to be carried out by taking large
sample size.

Further studies can be done by using different
outcome measures.

Studies with longer duration are recommended
with longer follow-up period to assess the benefits.

Further studies can also be done by using different
variable.

Conclusion

The present study showed that McKenzie
extension exercise protocol was very much effective
in low back pain with Prolapsed Lumabar
Intervertebral disc Condition. As a treatment
intervention it is efficient in relieving pain and
functional disability. McKenzie extension exercise
helps shifting the disc in opposite side of
derangement thus reducing the disc prolapsed
whereas core stabilization exercise helps
strengthening the surrounding muscle thus
improving the stability, here my result significantly
shows more effective result in McKenzie treatment to
reduce pain& improve functional disability.
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Abstract

Introduction: Low back pain is an extremely common problem that most people experience at some point in
their life Low back pain is well documented to be an extremely common health problem however, its burden
is often considered trivial. The common form of low backache is mechanical type and 80-90% patients will
complain of dull, achy, diffuse pain and stiffness that is confined to the low back area or may radiate to buttock
and hip which results from reflex muscle spasm from primary pain, where there may have trigger points
within their muscles [1]. Quadratus lumborum muscle is an important stabilizer of the lumbar spine [2]. The
quadratus lumborum, or QL, is a common source of lower back pain [3]. Purpose of the Study: To find out the
effect of stretching on quadratus lumborum muscle in non specific low back pain. Methods: Group A: Group A
(15 patients) received core stability warm up and spinal extension exercise. Group B: Group B (15 patients)
received the same treatment line with addition of Quadratus Lumborum stretch. Conclusion: The study concludes
to that there is significant difference on between Group A and GroupB on the basis of Oswestry Low Back Pain
Disability Questionnaire. Though there is no significant difference between Group A and Group B on the basis
of VAS. Discussion: The study was an experimental study which aim to find out the effect of stretching on
shortened quadratus lumborum muscle in non-specific low back pain the study designed comprised of 30
subject and they were equally divided into 2 group group A consist of 15 subjects and group B consist 15 subjects
the showed an significant result on comparing between the group A and group B the result was significant.
Limitations of Study: The sample size was small consisting of 30 subjects. Other muscle components which have
a significant role in causing non-specific low back pain were not taken into consideration. Marginal tightness
in muscle such as Iliopsaos, Hamstring and Tensor fascia Latae was not considered. Body mass index was not
controllable. Future Scope of Study: Larger sample size can be taken. Study can be conducted for longer duration.
Different age groups can be taken.

Keywords: Stability Warm Upexercise; Spinal Extension Exercise; Quadratus Lumborum Stretching; Oswestry

Low Back Pain Disability Questionnaire and VAS.

Introduction

Low back pain is an extremely common problem
that most people experience at some point in their
life Low back pain is well documented to be an
extremely common health problem however, its
burden is often considered trivial. Low back pain is
the leading cause of activity limitation and work
absence throughout much of the world , and it causes
an enormous economic burden on individuals,
families, communities, industry and governments.®
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The common form of low backache is mechanical
type and 80-90% patients will complain of dull, achy,
diffuse pain and stiffness that is confined to the low
back area or may radiate to buttock and hip which
results from reflex muscle spasm from primary pain,
where there may have trigger points within their
muscles [1].

Low back pain is usually classified as ‘specific’
or ‘non-specific’. Specific low back pain is defined
as that caused by a specific pathophysiological
mechanism, such as disc prolapse or herniated nucleus
pulposus, infection, inflammatory arthopathy,
tumour, osteoporosis or fracture.! Non-specific low
back pain is defined as low back pain not attributable
to a recognizable, known specific pathology (eg,
infection, tumors, osteoporosis, fracture, structural
deformity, inflammatory disorder, radicular
syndrome, or caudaequina syndrome) [4].
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The quadratus lumborum, or QL, is a common
source of lower back pain [3]. Because the QL connects
the pelvis to the spine and is therefore capable of
extending the lower back when contracting
bilaterally, the two QLs pick up the slack, as it were,
when the lower fibers of the erector spinae are weak
or inhibited (as they often are in the case of habitual
seated computer use and/or the use of a lower back
support in a chair) [4].

De Franca and Levine describe the successful
resolution of two patients suffering from low back
pain, flank pain, buttock and lateral hip pain using
myofascial therapy aimed at restoring QL muscle
length and function, coupled with spinal
manipulative therapy as indicated. The other article
by Bryner describes five cases of unilateral flank pain
and local tenderness attributed to involvement of the
quadratus lumborum muscle [5].

Aim of the Study

To find out the effect of stretching on
quardatuslumborum muscle in non specific low back
pain.

Statement of Question

Is there any effect of stretching on
quardatuslumborum muscle in non specific low back
pain.

Hypothesis

Alternative Hypothesis

There will be the significant effect of stretching on
quadratus lumborum muscle in non specific low back
pain.

Null Hypothesis

There will not be the significant effect of stretching
on quadratus lumborum muscle in non specific low
back pain.

Review of Literature

Eyal Lederman Et al 2010 [2] in their study the myth
of core stability states that Core stability exercises
are no better than other forms of exercise in reducing
chronic lower back pain. Any therapeutic influence
is related to the exercise effects rather than stability
issue.

Mathew O.B. Olaogum and Andreas Kopf 2010 [6]
in study chronic nonspecific back painlow state
that prevalence of LBP is not a dependent on
genetic factor that could predispose person of
specific ethnicity or race to this disorder men and
women are affected equally but lifestyle may be
one of the most important predisposing factor for
LBP. therefore LBP is starting to become a major
health care problem in all countries in which
economic and cultural changes are transforming
their societies

Margarita Nordin Federico Balague Christine
Cedraschi Et Al 2006 [7] In Study Nonspecific Lower-
Back Pain Surgical Versus Nonsurgical Treatment
state that in acute NSLBP keeping active as tolerated
is the most successful choice. with or without help
from a healthcare provider sub acute and CNSLBP
are described together to stress the importance of a
continuum of care and a stepwise approach where
the evidence point to combination therapy of exercise.

J. Moffett and S. McLean 2006 [8] in their study The
role of physiotherapy in the management of non-
specific back pain and neck pain states that The
management of more persistent and disabling back
pain and neck pain is challenging and may need to
focus on helping the patient to come to terms with
their pain. The best approach may be intensive bio-
psychosocial rehabilitation with functional
restoration, in which physiotherapists will need to
collaborate closely.

Stephen May, Chris Little wood and Annette Bishop
2006 [9] in their study Reliability of procedures used
in the physical examination of non-specific low back
pain: A systematic review states that This systematic
review identified 48 studies that evaluated the
reliability of physical examination procedures used
in the assessment of the lumbar spine for non-specific
low back pain. The methodological quality was only
moderate, and conclusions emphasised the findings
from high quality studies, defined as >60% methods
score. Many commonly used examination procedures
were found either to lack reliability or to have
conflicting evidence about their reliability.

Guy Hains, 2002 [10] in study Locating and treating
low back pain of myofascial origin by ischemic
Compression State that patients reporting low back
pain. Chiropractors should carefully assess the
lumbar spine, as well as the gluteal, femoral and
pelvic regions, attempting to elicit those TPs and TSs
that reproduce the patient’s chief complaint. Evenin
cases involving other causes of low back pain (joint
dysfunction) the practitioner may augment the
patient’s recovery by addressing involved soft
tissues.
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Basal Tawfik Et Al 2001 [11] In Study Symmetry
And Linearity Of Trunk Function In Subjects With
Non-Specific Low Back Pain state that LBP are both
hard to evaluate and diagnose mainly. because of
their controversial outcomes since NSLBP subject
constitute a high-risk population for further back
problem investigation of such patient may lead to
understanding of early characteristics of
pathological back pain the choice of clerical subject
on the one hand and traffic wardens on the other
allowed us tp work on two population segments with
the same.

Methodology

Thirty (30) subjects participated in this study
with low back pain and study was done in
SGRRIMHS department of physiotherapy at Patel
Nagar Dehradun. The duration of study 2
weeks.Random Sampling was done. Subjects
wererandomly divided into 2 groups.Inclusion
criteria, Subject between age group (18-25year),
Subject who expressed a chief complaint tighten
of low back ache more than 12 weeks and Subject
who had low back pain after maintaining a certain
prolonged posture. Subjectswere excluded if they
had any orthopaedic surgery or any other low back
surgery eg. PIVD, Spinal tumour, Tb of spine,
Fracture of vertebrae and any lower limb injury.
All subjects were given verbal instructions for the
procedure and consent form was obtained from
each one of them, prior to participation in the
study.

Subjects were assessed for non- specific low back
pain. All subjects were given verbal instructions for
the procedure and consent form was obtained from
each one of them, prior to participation in the study.
VAS score and ODI score was measured in each &
every patients.Instrumentation for data collection
includes measuring tape, plinth, marker, mat,
Oswestry disability index scale & VAS.

Procedure

A minimum of 30 subjects with mean age of
20.33£1.33 were selected according to selection
criteria after ethical committee approval.

Instructions to the Patient

1. Subjects were asked to be regular for the treatment
sessions as deemed by the researcher.

2. Subjects were asked to report any discomfort

during the study period and briefed about the
use of safety switch

Group A:

Group A (15 patients) received core stability warm
up and spinal extensionexercise.

Core Stability Warm-Up

It consists of curl up, side-bridge and bird dog
exercises.

Curl Up Exercise

Stabilization exercises starts with curl up. In order
to perform this exercise the patient lies in crook lying
position on the mat and then raises the trunk
upwards with hands i.e., stretched up in the air
forward or hands behind the back. Adviseis given to
do this exercise for 10 reps. Each repetition is kept
for a 10 seconds hold. In this case of curl-up the
hands are placed under the lumber spine to preserve
aneutral spine posture. Do not flatten the back to the
floor. Flattening the back flexes the lumbar spine,
violates the neutral spine principle, and increases
the loads on the disc and ligaments. One knee is
flexed but the other leg is straight to lock the pelvis-
lumber spine and minimize the loss of a neutral
lumber posture. Alternate the bent leg midway
through the repetitions.

Side Bridge Exercises: The side bridge exercise is
performed on the mat by patient lying in side lying
position. Lie on your side with elbow underneath
your shoulder and your knees either bend to 90
degrees or with your legs straight. Then push the
floor away from you with your elbow to lift the
shoulder up. Lift your hip off the ground maintaining
a straight line from your head to your knees. Hold
the position for up to 10 seconds, for 6 reps. then
repeat on the other side. The potential issue with
this exercise is that knee flexion will tend to pull the
pelvis into an anterior tilt due to the attachment of
the rectus femoris muscle. To prevent this it is
important to incorporate a slight posterior pelvic tilt
into the exercise.

Bird Dog Exercise: The patient lying is quadruped
prone position on the mat performs bird dog exercise.
The patient first lifts one hand in the air. Then it is
progressed to two point kneeling. The patient lifts
one hand in the air and opposite leg in the air. This
is repeated with the opposite leg and the hand.
Adpvise is given to do this exercise for 10 reps. Each
repetition is kept for a 10 seconds hold.
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Spinal Extention Exercises

Exercise No. 1:

This patient lies in prone lying position on the
mat and lifts one leg in the air and then the
opposite leg in the air. The patient holds each
leg in the air for 5 to 10 seconds. This exercise is
done 10 repetitions per set. Initially the patient
perform only 2-3 sets and slowly it is increased
to 10 sets.

Exercise No. 2:

The patient lies in prone lying position on the mat
and lifts both hands in the air and holds it for a period
of 5 to 10 seconds hold. This exercise is done for 10
repetitions per set. Initially the patients perform only
1-2 sets and then slowly it is increased to 5 sets.

Exercise No. 3:

This exercise is performed with the patient lying
in prone lying position on the mat. The patient first
lifts one hand in the air and then the opposite leg in
the air. This maneuver is repeated with the opposite
arm andthe leg. This exercise is done for 10 repetitions
per set. Initially the patients perform 2-3 sets only
and then slowly it is increased to 10 sets.

Group B:

Group B (15 patients) received the same
treatment line with addition of Quadratus
lumborum stretch.

Quadratus lumborum stretch in Supine position

1. The patient is supine on the table. The
physiotherapist firmly grasps theright foot and
ankle and passively stretches the entire leg to
pull the hipdown, then across the midline,
lengthening the QL on the right.

2. From this starting position, the patient
attempts to hip hike (pull theHip bone towards
the head). Be sure he is not lifting the leg toward
the ceiling (hip flexion). Hold this isometric
contraction of the QL for 6 secondsas the
patient breathes normally.

3. After the isometric push, the stretcher relaxes
and inhales deeply. As herelaxes, maintain the
leg in the starting position.

4. As he relaxes, passively stretch the leg down
and across the midlinefarther, deepening the
right quadratus lumborum stretch.

5. Repeat it 4-5 times.

Data Analyses

Statistics were performed by using SPSS 13.
Results were calculated by using 0.05 level of
significance.

Using statistical formula for the mean, for a
given number of subjects, mean of different
variables were calculated by -:

Where,
N = Number of subjects

X = each subjects value

STANDARD DEVIATION ()

x= deviation of score from mean
N = Number of subjects

t-test of independent means

The formula for the independent t-test is

. X, X,
[
where

X, is the mean for group 1, X.,is the mean for
group 2,

SS, is the sum of squares for group 1, SS, is the
sum of squares for group 2,

n, is the number of subjects in group 1, and n, is
the number of subjects in group 2.

t-test of dependent means

The formula for the dependent t is:

=D
(ZD)?

t =
JnZDZ
n 1
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Where D is the difference between pairs of
scores,

D=X,- X,
df =n -1 and n is the number pairs of subjects
in the study.

Results

Group Description

Total Subjects

30
Group A 15
Group B 15
Level of Significance 95%
P <0.05 Significant
P> 0.05 Not Significant

The study was an experimental study which aim
to find out the effect of stretching on shortened
quadratus lumborum muscle in non-specific low
back pain the study designed comprised of 30

subject and they were equally divided into 2
groups: (1) group A consist of 15 subjects and (2)
group B consist 15 subjects the showed an
significant result on comparing between the group
A and group B the result was significant.

Table 1 showed that Mean and standard
deviation for quadratus lumborum pre-interval for
group A is 2.69+0.70 and group B is 2.55+0.61 and
post-interval for group A is 4.53+0.58 and group B
is 5.06+0.37.

Mean and standard deviation for VAS pre-
interval for group A is 5.03£1.67 and group B is
5.26£1.95 and post-interval for group A is
1.75%1.24 and group B is 1.09+0.80 (Table 2).

Table 3 showed that Mean and standard
deviation for Oswetry pre interval for group A is
38.20+£16.64 and group B is 36.12£9.09 and post
interval for group A is 21.67+10.45 and group B is
8.78+4.15

After applying T test comparing mean and
standard deviation of pre-QL and post-QL mean
difference is 1.83333 and standard deviation .69248
(Graph 1).

Table 1: Mean and SD of QL at Pre, Post and MD (Pre-Post) Interval for the subjects of Group A and Group B

QL Group A Group B
Mean & SD Mean & SD
Pre-Interval 2.69+0.70 2.55+0.61
Post-Interval 4.53+0.58 5.06+0.37
MD (Pre-Post) Interval 1.83+0.69 2.51+0.42

Table 2: Mean and SD of VAS at Pre, Post and MD (Pre-Post) Interval for the subjects of Group A and Group B

VAS Group A Group B
Mean & SD Mean & SD
Pre-Interval 5.031£1.67 5.26+1.95
Post-Interval 1.75+£1.24 1.09+0.80
MD (Pre-Post) Interval 3.28+0.81 4.17£1.32

Table 3: Mean and SD of Oswestry at Pre, Post and MD (Pre-Post) Interval for the subjects of Group
A and Group B

Oswestry Group A Group B
Mean & SD Mean & SD
Pre- Interval 38.20+16.64 36.12+9.09
Post- Interval 21.67+10.45 8.78+4.15
MD (Pre-Post) Interval 16.53+7.21 27.34+7 47
3 -
2.5 -
FRES
5
= 15 mGROUP A
] . .
§ 1 o RS Graph 1: Comparison of

Improvement for QL between Group
A and Group B

GROUFP A
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Graph 2 shows that after applying T test
comparing mean and standard deviation of pre-
VAS and post VAS mean difference is 3.28000 and
standard deviation .81346.

After applying T test comparing mean and
standard deviation of pre-Oswetry and post-Oswetry
mean difference is 16.53267 and standard deviation
7.20913 (Graph 3).

Discussion

The study was an experimental study which aim
to find out the effect of stretching on shortened
quadratus lumborum muscle in non-specific low
back pain the study designed comprised of 30 subject
and they were equally divided into 2 groups: (1)
group A consist of 15 subjects and (2) group B consist
15 subjects the showed an significant result on
comparing between the group A and group B the
result was significant. Mean and standard deviation
for quadratus lumborumpre interval for group A is
2.69£0.70and group B is 2.55£0.61 and post interval
for group A is 4.53£0.58 and group B is 5.06+0.37.
Mean and standard deviation for VAS pre interval
for group A is 5.03£1.67 and group B is 5.26+1.95

45 -
40 -
35
30
25 4
20
15
10
5
0

Mean value

GROUP A

and post - interval for group A is 1.75+1.24 and
group B is 1.09+0.80. Mean and standard deviation
for Oswetry pre interval for group A is 38.20+16.64
and group B is 36.12+9.09 and post - interval for
group A is 21.67+10.45 and group B is 8.78+4.15.
After applying Ttest comparing mean and standard
deviation of pre QL and post - QL mean difference is
1.83333 and standard deviation .69248. After
applying Ttest comparing mean and standard
deviation of pre VAS and post - VAS mean difference
is 3.28000 and standard deviation .81346. After
applying Ttest comparing mean and standard
deviation of pre Oswetry and post - Oswetry mean
difference is 16.53267 and standard deviation
7.20913. Another study stated that The action of the
QL is to extend and laterally flex the spine [2,7,10],
and with the spine stable, to raise the pelvic crest [2,
10]. The QL has also been shown to be important for
stabilizing the spine under load [12]. Travell &
Simons write that the QL, “is one of the most
commonly overlooked muscular sources of low back
pain and provide an extensive review of the QL
muscle [13].

Another study stated that Karen P. Barr The
quadratus lumborum is an important lateral
stabilizer of the spine.8It is attached to the
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Graph 2: Comparison of mean value for Oswestry at Pre and Post Interval within Group A and Group B
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Graph 3: Comparison of Improvement for Oswestry between Group A and Group B
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transverse processes of the lumbar spine through
the thoracolumbar fascia and therefore increases
lumbar stiffness. It is a key muscle targeted in
physical therapy for lumbar stabilization [14].
Another study stated that Stuart M. McGill The
side bridge exercise has been documented to
challenge the quadratus lumborum and the
muscles of the abdominal wall to enhance spine
stability [14]. Another study stated that Stuart
McGill True spine stability is achieved with a
“balanced” stiffening from the entire
musculature including the rectus abdominis and
the abdominal wall, quadratus lumborum,
latissimusdorsi and the back extensors of
longissimus, iliocostalis and multifidus [15].
Another study stated that Sonja kneppers the role
of the quadratus lumborum as related to stability
demands is associated with its increased activity
during periods of lumbar sagittal moments and
compression. Another study stated that R.S.
Jemmetquadratus lumborum, psoas and
transverseabdominis have been described as
functioning to maintain spinal stability [10].

Limitations of Study

The sample size was small consisting of 30
subjects.

Other muscle components which have a
significant role in causing non-specific low back pain
were not taken into consideration.

Marginal tightness in muscle such as Iliopsaos,
Hamstring and Tensor fascia Latae was not
considered.

Body mass index was not controllable.

Future Scope of Study
Larger sample size can be taken.
Study can be conducted for longer duration.

Different age groups can be taken.
Conclusion

The study concludes to that there is significant
difference on between Group A and GroupB on the
basis of Oswestry Low Back Pain Disability
Questionnaire. Though there is no significant
difference between Group A and Group B on the basis
of VAS.

10.

11.

12.

13.

14.

15.
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Effectiveness of Thoracic Screw Thrust Technique in T4 Syndrome
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Abstract

Symptoms of the upper extremity, sometimes, doesn’t co-relate with cervical radiculopathy or with peripheral
nerve involvement. When an ideal examination excludes the probable diagnosis, comparing the symptoms
and its history could possibly lead to the striking remembrance of T4 syndrome. According to Grieve,
mobilization of the T4 vertebra, reproduces or eliminates the symptoms. The patient was a 43-year-old lady
teacher, presented to the physiotherapy outpatient department, with the chief complaint of neck pain and
tingling sensation in the left hand for 6 months. Her pain got aggravated while writing on the blackboard and
while lifting weights. And eased with hot water fermentation. No positive findings to rule out for any cervical
pathology or peripheral nerve involvement. Thoracic screw thrust technique was adopted to relieve pain and
to reduce tingling sensation in the left hand for a patient with T4 syndrome. Following 5 sessions of Thoracic
screw thrust technique, her scores of NRS for blackboard writing was reduced from 7/10 to 3/10 and for weight
lifting from 8/10 to 3/10. And score for Neck Disability Index reduced from 46% to 35% (Driving domain was
excluded). This case report describes the successful application of Thoracic screw thrust technique in T4 syndrome.
It will probably establish an evidence of this manual therapy technique in T4 syndrome. This report will
possibly also emphasize on the differential diagnosis for neck pain and the requirement of an ideal examination

for the same.

Keywords: Neck Pain; T4 Syndrome; Screw Thrust Manipulation.

Introduction

Discovering something out of the box is always
challenging. This is exclusively true for thoracic spine.
Misdiagnosis of the upper thoracic spine problems
as that of cervical origin are common, since subjective
and objective examinations of cervical spine can have
similar signs and symptoms to that of the upper
thoracic. As they are very closely related, with
regards to cervical movements [1].

Posture is the key for erect spine. Poor posture,
overuse and excessive bending, twisting and lifting
can lead to have patients present with change of
sensations in the upper extremity, either unilaterally
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or bilaterally [2,3]. Sometimes, these symptoms don’t
co-relate with a cervical radiculopathy or with
peripheral nerve involvement. Potential contributors
to these symptoms could be due to the pathology of
thoracic outlet syndrome (TOS) or due toautonomic
dysfunction of the sympathetic nervous system.When
an ideal examination excludes the probable
diagnosis, comparing the symptoms and its history
could possibly lead to the striking remembrance of
T4 syndrome. Mechanism of the condition is
unknown, but it is hypothesized that symptoms are
of sympathetic origin [4].

The link between the sympatheticand the somatic
nervous system is not clearly understood [2].
Possibly, extreme or persistent postures leads to
relative arteriolar ischaemia [4]. This can produce
repeated injury and repair, with formation of scar. It
can also lead to chronic damage and remain as a
potential threat to cause further tissue damage [3].
The sympathetic paravertebral ganglia in the thoracic
spine are located near to the costovertebral joints.
The sympathetic innervation of the head and the
hands overlay at the T4 level. Because of the high
mechanical sensitivity of the sympathetic ganglia in
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the thoracic spine, this area could be a responsible
contributor for the head and hand symptoms [5].

The term T4 syndrome is a clinical pattern that
involves upper extremity paraesthesia and pain in
glove distribution in the hand/s, with or without
symptoms in the head and/ or neck or upper thorax.
Complaint of altered sensation in his/her hands
which could be related to the spinal levels T2 - T7
[4]. Thus, in 1997, Evans laid a recommendation to
rename the T4 syndrome into “Upper Thoracic
Syndrome”. This syndrome is more common in
women than men in a ratio of 4:1 and usually occurs
above the age of 35 [3,4].

Probably, there are no authentic criteria/s to aid
in diagnosis of T4 syndrome. Radiographs also do
not assist in the diagnosis, rather they may help to
rule out other conditions [6]. But, it has been suggested
that mobilization of the T4 vertebra, reproduces or
eliminates the symptoms [7]. The following case
report describes the successful application of Screw
thrust technique in T4 syndrome. It will probably
establish an evidence of this manual therapy
technique in T4 syndrome. This report will possibly
also emphasize on the differential diagnosis for neck
pain and the requirement of an ideal examination
for the same.

Case Description

History

A 43-year-old female primary school teacher
presented to the physiotherapy outpatient
department, with the chief complaint of neck pain
and tingling sensation in the left hand (not in
dermatomal pattern), for 6 months. She is in service
for past 23 years and is left handed by dominance.
On the first onset of pain, she was advised for non-
steroidal anti-inflammatory drugs for pain, by a local
practitioner. Her symptoms subsided then. After the
recurrence of pain, she visited an Orthopaedican,
who prescribed her some medications and advised
her for physiotherapy. She had dull aching pain in
the neck and left periscapular region associated with
tingling sensation in the left hand. Pain gets
aggravated while writing on the blackboard and
while lifting weights. And eased with hot water
fermentation. Pain stopped her from lifting weights
and to alter her sleeping position frequently. No
other relevant past history or family history.

Physical Examination

Grade 2 tenderness along C4-T5 spinous process.
Bilateral upper trapezius spasm. Tender spots along

—
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Dull aching pain Tingling sensation

Fig. 1: Patient’'s Symptom distribution

left periscapular region. Painful and restricted
cervical range of motion.Spurling’s compression test
was negative. ULTT for left ulnar, median and radial
nerves were negative. No positive findings to rule
out for thoracic outlet syndrome or carpel tunnel
syndrome.

Investigation

Cervical spine X ray in anteroposterior and lateral
views were taken in standing. It revealed a reduced
cervical lordosis. No other significant findings were
found.

Outcome Measures

The patient’s pre-therapy scores of verbal
numerical rating scale (NRS) for pain for blackboard
writing was 7/10 and for weight lifting was 8/10.
Neck Disability Index was 46% (Driving domain was
excluded).

Consent

After examination, the therapist explained the
findings, about the procedure and the requirement
of the procedure. And took her consent in written.

Management

Patient position: Prone lying with pillow under
the chest and both the hands held overhead and
forehead was resting on the palm of the hands
(Normal breathing was ensured).

Procedure

The treatment procedure was explained and her
co-operation was requested for. The therapist stood
on the right side of the patient. Base of hypothenar
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eminence of the therapist’s hands are placed just
lateral to the spinous process of T4 vertebra (fingers
of both the hands are directed in opposite direction).
Sustaining a PA glide, therapist’s hands are rotated
with elbows in extension. Patient was instructed to
do inspiration and expiration. And, at the end of
expiration, the therapist applied a thoracic screw
thrust and listened for a cracking sound during the
manipulation. A second thrust was given.

The same procedure was repeated for 5 days,
with a brief reassessment every day, before the
start of the treatment. A complete reassessment
was taken at the end of 5-day treatment. Then, she
was given home exercise program for neck range
of motion and strengthening exercises.

Post Therapy Scores

Scores of NRS for pain for blackboard writing was
3/10 and for weight lifting was 3/10. Neck Disability
Index was 35% (Driving domain was excluded).

Fig. 2: Hand Placement for Thoracic Screw thrust mobilization
(Arrows indicates the thrust direction)

Discussion

To the best of our knowledge, this case report is
different from previous studies, as this is probably
the first attempt to demonstrate the application of
thoracic screw thrust technique in T4 syndrome. Also,
the evidence concerning the management of T4
syndrome is probably limited. This case report is
intended to aid in the resolution of upper limb
symptoms experienced in the T4 syndrome through
thoracic screw thrust technique.

Mrs. R showed substantial benefit in terms of pain
and reduction in tingling sensation in the left hand.
Thismight be due to activation of the descending pain
inhibitory system projecting from the dorsal

Neck Disability Index
100

percentage

a B

Pre therapy score Post therapy score

Fig. 3: Neck Disability Index: Reduction in the disability score
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Ml Pre therapy scores [l Post therapy scores

Fig. 4: Reduction in the NRS for Blackboard writing and Lifting
weights

periaqueductal gray or by the process in the spinal
cord via the gate control theory. It may be also due
to the induced reflex inhibition of pain or reflex muscle
relaxation by altering the discharge of proprioceptive
group I and II afferents [8].

Symptom reduction, may perhaps, also be due to
the change in the patient’s autonomic activity
towards parasympathetic functioning, which could
have induced hypoalgesia. The complexity of SNS
pathway and variability in symptoms suggest that a
more sophisticated model might be required to explain
its involvement [9].

But, since, there was pain relief and reduction in
tingling sensation in the left hand, within a short
span of days, it helped a lot in increasing the patient’s
confidence in the therapist. It strengthened the
therapist- patient relationship and adherence of
patient to the treatment.
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Conclusion

This case report supports the clinical utility of
thoracic screw thrust technique for the treatment
of T4 syndrome associated with neck pain.

Limitations and Recommendations

Results of a case studycannot be generalised in
a larger sample size. Further research is needed to
explore thecomparison of thoracic mobilisation and
manipulation in T4 syndrome. Follow up of the
patient was not done. Long term effectiveness could
be studied to provide a better understanding of the
treatment parameters.
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Abbreviations
Standard abbreviations should be used and be

spelt out when first used in the text. Abbreviations
should not be used in the title or abstract.
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Covering letter: Signed by all contributors

Previous publication/ presentations mentioned,
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Conflicts of interest disclosed
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References according to the journal's
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Tables and figures
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Patients” privacy maintained, (if not permission
taken)

Credit note for borrowed figures/ tables provided
Manuscript provided ona CDROM (with double
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