
Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January ­ March 2017

1

© 2016 Red Flower Publication Pvt. Ltd. All rights
reserved.

The views and opinions expressed are  of the
authors and not of the Physiotherapy and Occupational
Therapy Journal. 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

National Editorial Advisory Board

Abhijit Diliprao Diwate, Ahmednagar

Asir John Samuel, Mullana

Charu Chopra, New Delhi

Davinder Kumar Gaur, Delhi

Chaya Garg, Noida

Dharam Pani Pandey, New Delhi

Harpreet Singh, New Delhi

Harraman Kaur , New Delhi

Harshita Yadav, Patiala

Jamal Ali Moiz, New Delhi

Jaskirat Kaur, New Delhi

Jaspal Singh Sandhu, Amritsar

Jince Thomas Mathew, Bhopal

Leo Rathinaraj A.S, Latur

Manisha Uttam, Patiala

Corresponding address
Red Flower Publication Pvt. Ltd.

48/41­42, DSIDC, Pocket­II, Mayur Vihar, Phase­I
Delhi ­ 110 091 (India)

Tel: 91­11­22754205, 45796900, Fax: 91­11­22754205
E­mail: info@rfppl.co.in

Website: www.rfppl.co.in

Managing Editor
A. Lal

Editor-in-Chief
Meenakshi Singh

Amity Institute of Physiotherapy, Noida

Physiotherapy and Occupational Therapy Journal

POTJ

International Editorial Advisory Board

Goh Ah Cheng, Shinshu University, Japan

Kedar Mate, McGill University, Montreal, Hutchinson, Canada

Krunal Desai, Physical Medicine & Rehabilitation Hospital,  Kuwait

Lisa Harvey, The University of Sydney, Australia

Md. Abu Shaphe, Jazan University, Saudi Arabia

Indexing information: NLM catalogue & locator plus, USA; Index Copernicus, Poland; EBSCO Publishing‘s Electronic
Databases, USA; Academic Search Complete, USA; Academic Search Research & Development, USA; ProQuest, USA; Genamics
JournalSeek, OCLC World Cat.

Executive Editors
H.L. Sharma, S. Sharma

Monika Moitra, Mullana

Narasimman S, Mangalore

Prabhat K. Balodia, Dehradun

R.K. Meena, Meerut

Rajeswari Hariharan, Chennai

S. Abbas Mohsin Zaidi, Sahibabad

S.K. Garg, Meerut

Sanjai Kumar, Meerut

Shivani Bhatt, Changa

Shyamal Koley, Amritsar

Sujata Yardi, Navi Mumbai

Varsha Chorsiya, Faridabad

Vaibhav Agarwal, Dehradun

Vencita Priyanka Aranha, Mullana

Publication Editor
Manoj Kumar Singh

Associate Editor
Senthil P Kumar

 School of Allied Health Science and Research,
Sharda university,  Greater Noida



2

Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January ­ March 2017

The Physiotherapy and Occupational Therapy Journal’s (pISSN: 0974–5777, eISSN: 2455­8362, 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): INR8500/USD850

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

1. Complete Bank Account No. 604320110000467

2. Beneficiary Name (As per Bank Pass Book): Red Flower Publication Pvt. Ltd.

3. Address: 41/48, DSIDC, Pocket­II, Mayur Vihar Phase­I, Delhi – 110 091(India)

4. Bank & Branch Name: Bank of India; Mayur Vihar

5. Bank Address & Phone Number: 13/14, Sri Balaji Shop,Pocket II, Mayur Vihar Phase­ I, New Delhi ­
110091 (India); Tel: 22750372, 22753401. Email: mayurvihar.newdelhi@bankofindia.co.in

6. MICR Code: 110013045

7. Branch Code: 6043

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

9. Swift Code: BKIDINBBDOS

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

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., 48/41­42,
DSIDC, Pocket­II, Mayur Vihar Phase­I, Delhi ­ 110 091(India), Phone: 91­11­45796900, 22754205, 22756995,
Fax: 91­11­22754205, E­mail: sales@rfppl.co.in.



Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January ­ March 2017

3

Physiotherapy and
Occupational Therapy Journal

POTJ
Contents

January - March 2017

Volume 10, Number 1

Original Articles

The Effect of Strength Training and Strength-Agility Training on Knee
Proprioception in Normal Collegiate Males 5
Md. Naim Akhtar, Deepak Malhotra, Davinder Gaur

A  Study to See the Combined Effect of Abdominal Binder and Compression Stockings
on Tilt-Induced Orthostatic Hypotension in Spinal Cord Injurypatients 15
Vaibhav Agarwal, Shiv Kumar Verma, Sharda Sharma, Preeti Patel

A Study to Compare the Effect of Intermittent Mechanical Traction and Manual
Traction to Reduce Pain and Radiculopathy on Cervical Spondylosis 21
Danish Nouman, Sanjai Kumar,  Raj Kumar Meena, Avikirna Pandey,

Surandar Kumar, Kayinat Hassan

Neuromobilization, Exercise and Traction in Patients with Cervical Radiculopathy 27
Neha Gupta, Susmita Yesentarao

Application of Posterior Pelvic Tilt Taping for the Treatment of Sacroiliac Joint
Dysfunction and Increase Sacral Horizontal Angle in Post Partum 3 Females 33
Trishna Awasthi, Sharda Sharma, Shiv Verma, Amit Sharma

Review Articles

Efficacy of Neurodynamic Technique on Athletes with Lower Lumbar
Radiculopathy: Narrartive Review 37
Rashmi Gupta, Saurabh Sharma

Cryotherapy in Sports Physiotherapy: An Update 43
Saurabh Sharma

Pilates Exercises in Low Back Pain Syndrome 47
Saurabh Sharma

 Efficacy of Neural Mobilisation in Hamstring Strain Injury: Current Update 51
Saira Ali, Saurabh Sharma

Guidelines for Authors 55



4

Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January ­ March 2017



Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January ­ March 2017

5Physiotherapy and Occupational Therapy Journal
Volume 10 Number 1, January ­ March 2017

DOI: http://dx.doi.org/10.21088/potj.0974.5777.10117.1

Original Article

The Effect of Strength Training and Strength-Agility Training on Knee
Proprioception in Normal Collegiate Males

Author Affiliation: *Post Graduate  **Assisant Professor,
Department of Rehabilitation Sciences, Hamdard University,
New Delhi, India. ***Assisant Professor,  Banarsidas
Chandiwala Institute of Physiotherapy (BCIP), New Delhi,
India.

Reprint Request: Davinder Kumar Gaur,  Assisant
Professor, Banarsidas Chandiwala Institute of Physiotherapy
(BCIP), Maa Anandmai Marg, Kalkaji, New Delhi – 110019.

E­mail: physiodev2006@bcip.ac.in

Received on 10.01.2017, Accepted on 16.01.2017

© Red Flower Publication Pvt. Ltd.

Abstract

The objective of this pre test post test experimental study design was to find out the effect of strength
training and strength­agility training on knee joint proprioception in normal collegiate males. Fourty
five study participants participated in the study. They were randomly allocated into 3 groups of 15
participants each on the basis of inclusion and exclusion criteria.i.e. group1­ strength training, group2­
strength­agility training and group3­ control group. The training in the strength training group consisted
of Leg press and Lunges exercises. In the strength­agility training group consisted of Leg press, Lunges
and Change­of­direction sprints exercises. In the control group no exercise was given.The outcome
measures were knee joint  proprioception. The between­group comparisons at the end of the training
showed that maximal proprioception gain was in group 2 (strength­agility training) specifically at an
angle of 450. Although the gain at 150 was also statistically significant but it was comparatively less as
compared to the gain at 450. The results of the study suggested that strength­agility training is more
effective than strength training to improve proprioception in knee joint.

Keywords: Strength Training; Strength­Agility Training; Proprioception.

Md. Naim Akhtar*, Deepak Malhotra**, Davinder Gaur***

Introduction

The word proprioception is derived from Latin
word “proprius” meaning “one’s own”,
“individual” and “ception” meaning “perception”,
is the sense of the relative position of parts of the
body and strength of effort being employed in
movement [1].

Proprioception is any postural or movement
information provided to central nervous system by
sensoroy receptors in muscles, tendons, joints, skin
which can potentially be used by the central nervous
system to co­ordinate a wide range of natural
movement in normal behaviours [2].

Proprioception is the sum of kinaesthesia and joint

position sense. Kinaesthesia is defined as the
awareness of joint movement and is dynamic. Joint
position sense is restricted to the awareness of the
position of a joint in space and is a static phenomenon
(Grob et al., 2002; Lephart, 1992).

Knee joint proprioception is essential to neuro­
motor control. Neuro­motor control of the knee
involves the coordinated activity of surrounding
muscles in particular, the quadriceps (Bennell et al.,
2003). In recent years, increasing numbers of authors
have recommended weight bearing tests of joint
position or movement sense. Hsu et al. (2006) found
that joint proprioceptive inputs play a major role in
joint position sense [2].

Joint positioning and joint motion are two closely
related proprioceptive sensations that are mediated
by mechanoreceptors such as the Ruffini ending, the
Golgi tendon organ, and the Pacinian corpuscle,
which originate in the tendons, ligaments, and joint
capsule. Sensory receptors in muscle and tendon are
thought primarily to mediate subcortical reflexes, and
as such, these receptors are not stimulated by changes
in joint position. Dvir et al. concluded, however, that
static position sense is the function likely to be
controlled entirely by knee musculature. Barrack et
al. reported that muscle and tendon receptors play a
significant role in the sensation of joint motion and
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position [3].

Proprioception an important component of balance
and proper postural control, is perceiveing the
position or movement of extremities and body
segments in space. The sense of position of a joint
depends on afferent signals from joint, muscle and
skin receptors. Joint mechanoreceptors have the
ability to detect the actual joint position and joint
motion. Proprioception allows an individual to
maintain joint stability during static and dynamic
posture [4].

It was believed that for the most part, kinesthesia
sensations are detected by Pacinian corpuscles and
Ruffini endings. However, it is now clear that muscle
spindles, once thought to encode exclusively
individual muscle lengths, are also major contributors
to the kinesthetic sense of position and movement
(Clark et al. 1985) [5].

Agility is the ability to maintain or control body
position while quickly changing direction during
a series of movements (Twist and Benickly, 1995).
Agility training is thought to be a re­enforcement
of motor programming through neuromuscular
conditioning and neural adaptation of muscle
spindles, golgi­tendon organs, and joint
proprioceptors (Barnes and Attaway, 1996; Craig,
2004, Potteiger et al., 1999) [6]. Agility is the ability
to decelerate one’s momentum, stop, overcome
inertia and accelerate one’s body mass in another
direction. Clark (2001) sums it up by stating,
“agility is the ability to decelerate, stabilize,
accelerate and change direction quickly while
maintaining proper posture and moving in the
intended direction [7]. Looking at this from a
physics perspective, momentum, impulse and
inertia are the three critical components of agility.
The ability to decelerate and stop one’s momentum
in a short distance/period of time requires great
amounts of unilateral relative strength and power,
particularly in the extensor mechanism
musculature of the lower extremities. Impulse can
be found in the period of time in which the
switching from eccentric action (deceleration) to
concentric action (acceleration) occurs.

“Any change of running direction is caused by an
external impulse to the ground. The greater and
quicker the direction change during desired high
running speed, the greater force and shorter time of
push off to the ground in the optimal direction is
necessary [8]. The ability to then accelerate in a
different direction also requires a great degree of
unilateral relative strength and power. Often times
in the beginning phases of agility training, these
components are overlooked, and substituted for

“drills”, even if baseline strength and power levels
are subpar.

According to Kurtz (2001), “agility is measured
by the difficulty of coordination of assignments,
precision of performance, the time between moment
of change and the beginning of the response, and the
time required for achieving a necessary level of
precision’’ [9].

With proper execution, agility skills can create
various physical benefits. “Agility training enhances
eccentric neuromuscular control, dynamic flexibility,
dynamic postural control, functional core strength
and proprioception [7] which can lead to overall
increases in athletic performance. Agility can also
“help to prevent injury by enhancing eccentric
neuromuscular control and improving the structural
integrity of the connective tissue [3]. These benefits
can create an environment in which the development
of other skills can be cultivated.

‘Strength training’ is performed with a variety of
exercise machines, free weights, or even the use of
gravity acting upon the athlete’s body mass. Most
resistance training (strength) programmes are based
on a system of exercise to a repetition maximum (RM)
as presented in the mid­1940s by T.L. De Lorme (De
Lorme 1945) for use in physical medicine and
rehabilitation [10].

Muscular strength is defined as the capacity of
the muscles to exert force and is fundamental to the
performance of many tasks that are encountered in
daily living. Female athletes demonstrate less
absolute strength than their male counterparts,
suggesting a potential link between insufficient
muscular strength and noncontact ACL injuries in
female athletes [11].

Blackburn et al. (2000) reported that strength
contributes to balance by producing muscle stiffness
(resistance to muscle lengthening), which could
enhance neuromuscular control by increasing
proprioceptor sensitivity to stretch and reducing
electromechanical delay from the muscle spindle
stretch reflex [12].

There are many instances in daily life and sport
where knee joint proprioception is essential for
accurate modulation and activation of muscles, thus
providing adequate neuromuscular control of knee
joint position and joint movement, and ultimately
the performance of physical tasks.  Adequate
proprioception is required for safe and capable
movement of the body.  Especially disturbed position
sensation in lower limbs may lead to perturbation in
daily activities such as walking, running, and may
ultimately lead to injuries [4].

Md. Naim Akhtar et. al. / The Effect of Strength Training and Strength­Agility Training on Knee
Proprioception in Normal Collegiate Males
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Methodology

Subjects

A sample consisting total of 45 individuals was
selected for the study using randomized sampling .It
consisted of all male participants. All the subjects
were randomly assigned (Lottery system) to three
different groups. i.e, Strength training (Group1),
Strength­Agility training (Group2) and Control
group (Group3). Each subject was tested for knee
proprioception on Biodex Multi Joint system­4 before
the training protocol. Each subject of the respective
group was done specific training for 6 weeks except
control group. After the training protocol the subjects
were again be tested for proprioception on Biodex
Multi Joint system­4 machine. The Subjects were
recruited according to inclusion and exclusion
criteria and were assigned to group 1, 2, and 3
randomly after baseline testing. Inclusion Criteria:
Gender : Normal collegiate males, Age : 18 to 28 year,
BMI:  Normal range WHO 18.5 _ 24.9 kg/m2, Knee
joint ROM= 0­1200to 1350, Poor proprioception level
(Absolute error >50 ). In case if  we are not able to get
subject with error  of greater than  50 than a lower
error would be included (Absolute error range = 30­
50 ) Exclusion Criteria: Recent history (past six
months) of any musculoskeletal or neurological
impairment in lower extremities as reported by
participants, Current or recent knee injuries as
reported by participants in past 6 month, Limitation
in knee ROM, Inflammation or pain in the  lower
extremities, Subjects who are involved in any form of
structured physical training involving the lower
extremities, Major surgery in lower extremity­acute
and sub­acute period,Any apparent biomechanical
deviation for the lower extremities –revealed after
clinical inspection.

Procedure

All the selected subjects were informed in detail
about the type and nature of the study. The subjects
were requested to sign the consent form prior to the
study. pre­testing evaluation was conducted in the
lab prior to the testing session.

During the pre­testing evaluation demographic
information and general assessment was obtained.
Leg dominance was determined at that time by asking
participant which foot they would kick a ball with.
The leg indicated as the dominant leg was considered
as the leg for testing sessions. The decision to use the
dominant leg for all testing procedure wasm ade due
to reference of previous research indicate that there
is no difference in proprioception between the

dominant and non­dominant leg [13].

All the subjects were randomly assigned (Lottery
system) to three different groups. i.e, Strength training
(Group1), Strength­Agility training (Group2) and
Control group (Group3). Each subject was tested for
knee proprioception on Biodex Multi Joint system­4
before the training protocol. Each subject of the
respective group was done specific training for 6
weeks except control group. After the training
protocol the subjects were again be tested for
proprioception on Biodex Multi Joint system­4
machine.

Measurement of Proprioception

Active Angle Reproduction (Biodex Multi Joint
System­4): In the seated positions, the subject’s limb
was passively moved to the target angles (i.e:150&
450). The leg was held there for 10sec. for the subject
to memorize the position and then returned to 900

knee flexion. After a pause of 5sec, the subject moved
the lower limb by active contraction at an angular
velocity approximating 20/s and stopped when he
perceived the target angle has been achieved. Once
the angle was achieved, subjects were not be
permitted to correct the angle. A total of three readings
were taken for each respective angle and the difference
between the perceived angle and each of the target
angles noted for each trial [14,15].

Warm up

Warm up started at least 2­3 days before training.

 Each subject was performed a warm­up consisting
of 3 minutes of jogging and stretching of the muscles
of the lower extremity [16].

Stretching Interventions [7]:

Before the static stretching interventions (either
15sec to the point of discomfort), participants
undertook a 3minutes of seated recovery. Static
stretching included three different stretching
exercises: unilateral standing quadriceps stretch,
unilateral standing hamstring stretch, unilateral
standing calf stretch, executed for 15 sec for each leg
and each exercise, to the point of discomfort.

For the unilateral standing quadriceps, the
participants grabbed the ankle with the ipsilateral
handmaking sure not to pull the leg into abduction
while performing the stretch. For the unilateral
standing hamstring stretch the heel of the foot is
placed on an adjustable obstacle slightly below the
hip level with the knee fully extended, while for the

Md. Naim Akhtar et. al. / The Effect of Strength Training and Strength­Agility Training on Knee
Proprioception in Normal Collegiate Males
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standing calf stretch the hands were placed against
a wall and the foot is planted on the floor
approximately 1 meter from the wall with the heel
touching the ground (Alter, 1988). The subjects are
then instructed to lean forward making sure that the
stretched foot is flat on the floor. Participants are

asked to maintain the stretching position where they
felt discomfort throughout the required stretching
time period. The participants are familiar with the
stretching protocols, since they routinely performed
these exercises in everyday training [17].

Session Set Repetitions % Of 1 Rm Rest Time 

 1ST Three 4 8 30 60sec 
 2nd three 4 8 45 60sec 
 3rd three 4 6 60 50sec 
 4th three 3 6 75 40sec 

Strength Training (Leg press and Lunges):

Two Session in Each Week

Lunges were performed in the forward lunge,
lateral lunge, and backward lunge. All 3 lunges
started with the Subjects standing with their feet near
each other and hands on their hips. All lunges were
performed with the dominant limb taking the step

Leg press18:

Week Forward lunge Lateral lunge Backward lunge 

wk1 3 set x 8 rep 3 set x 8 rep 3 set x 8 rep 
wk2 3 set x 10 rep 3 set x 10 rep 3 set x 10 rep 
wk3 3 set x 12 rep 3 set x 12 rep 3 set x 12rep                                   
wk4 4 set x 8rep 4set x 8rep 4 set x 8rep                                   
wk5 4set x 10 rep 4 set x 10 rep 4set x 10 rep                                
wk6 4set x 12 rep 4 set x 12 rep 4set x 12 rep     

Lunges (19,20) :

Week 
 

Repetition number x 
Distance (m) 

Rest between Repetitions 
(3minutes) 

Angle of directional 
change (0)0 

No. of changes of
direction                                                                                                                    

 1 6x40 Complete 100 3 
 2 8x30 Complete 100 3 
 3 8x20 Complete 100 4 
 4 5x40 Complete 100 4 
 5 6x30 Complete 100 5 
 6 5x30 Complete 100 5 

 

and lowering into 900 of hip and knee flexion while
the trunk was maintained in an upright position.
This prevented the knee from moving anterior to the
foot, and the knee of the non­dominant limb did not
touch the ground. Subjects were instructed to keep
their knees over the toes for all lunges. They lunged
forward, lateral and backward (toward the dominant
side).

Agility training [21]:

Change-of-Direction Sprints

Two Session in Each Week.

Data Analysis

A pre­test post­test experimental group design was
used for the study. The baseline values for dependent
variable Knee joint Proprioception was taken on day
1 (pre intervention score) by using Biodex Multi joint
System 4. The final reading was taken after six weeks.

The data was analyzed using SPSS 16, Illinois Inc.
Chicago, USA software. One way ANOVA test was
applied for comparison of pre test and post test
readings between all the groups. Paired t test was
applied to compare the pre test and post test readings
within all the groups. Post hoc test was applied for
comparison of pre test and post test readings of the
multiple groups. The test were applied at 95%
confidence interval and p values set at 0.05.The result
were taken to be significant if p<0.05.

Md. Naim Akhtar et. al. / The Effect of Strength Training and Strength­Agility Training on Knee
Proprioception in Normal Collegiate Males
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Results

A total number of 45 subjects participated in the
study out of which 15 participated in Strength

training Group (group 1), another 15 subjects
participated in  Strength­Agility training (group 2)
Another 15 participated in Control group  (group 3).
The demographic data was analyzed by comparing
means of descriptive. They  have their mean age to be

 Group 1 
Mean ± SD 

Group 2 
Mean ± SD 

Group 3 
Mean ± SD 

P value 

Age 23.53 ± 2.06 22.13 ± 2.77 24.67 ± 2.52 0.027 

Height 169.73 ± 6.73 169.60 ± 5.30 171.40 ± 7.53 0.709 
Weight 66.20 ± 8.05 64.00 ± 8.00 63.13 ± 9.34 0.599 

BMI 22.73± 1.62 22.13 ± 2.16 21.47± 2.16 0.234 

 Table 5.1: Demographic data for three groups

 
 

Group 1 
Mean ± SD 

Group 2 
Mean ± SD 

Group 3 
Mean ± SD 

p  value 

Prop. Pre 150 4.91 ± 3.37 5.29 ± 3.19 4.07 ± 1.75 0.497 
Prop. Pre 450 7.68 ± 3.72 11.73 ± 4.67 8.02 ± 3.25 0.012 

23.53 ± 2.06 years, 22.13 ± 2.77  years and 24.67 ±
2.52 years respectively. They have their mean height
to be 169.73 ± 6.73 cm, 169.60 ± 5.30 cm and 171.40 ±
7.53 cm respectively and mean weight to be 66.20 ±
8.05 kg, 64.00 ± 8.00 kg and 63.13 ± 9.34 kg
respectively. They have their mean BMI 22.73± 1.62,
22.13 ± 2.16 and 21.47± 2.16 respectively.

There was insignificant difference between these
groups on baseline demographic characteristics
including age ( p value = 0.027),height( p value =
0.709),weight( p value = 0.599) and BMI ( P value =
0.234). The data showed that three groups were
homogeneous.

There was no statistically significant difference

 Pre test value 
Mean ± SD 

Post. Test value 
Mean ± SD 

Pair t test 
  

     t  value  p value 

Prop.150 4.91 ± 3.37 1.93 ± 1.04     2.95 0.011 
Prop.450 7.68 ± 3.72 2.99 ± 1.24     5.41 0.000 

Table 5.2: Base line measurement

present in pre test baseline of  Proprioception among
all the three groups with the p values for mean ± SD
of Proprioception  pre 15p  was p= 0.497. There was
statistically significant difference present in pre test
baseline of  Proprioception among all the three groups

with the p values for mean ± SD of Proprioception
pre 45p  was p= 0.012.

The comparison of within group significance was
done using Paired sample ‘t’ test for group 1 group

Table 5.3: Proprioception  gain in group 1

2, and  group 3 respectively. Pre­ post measurement
were compared for each outcome measures of
dependent variable of subjects.

In within group analysis, on comparing
Proprioception pre 150 and Proprioception post 150,
Proprioception pre 450 and Proprioception post 450.

Proprioception was improved significantly in group1
with p value = 0.011 and p value = 0.000 respectively.

In within group analysis, on comparing
Proprioception pre 150 and Proprioception post 150,
Proprioception pre 450 and Proprioception post 450.
Proprioception was improved significantly in group

 Pre test  value 
Mean ± SD 

Post test value 
Mean ± SD 

Pair t test 

   ‘t’ Value ‘p’ value 

Prop.15 5.29 ± 3.19 1.91 ± 0.94 4 0.001 
Prop.45 11.73 ± 4.67 2.01 ± 1.38 8.13 0.000 

Table 5.4: Proprioception gain in group 2

Md. Naim Akhtar et. al. / The Effect of Strength Training and Strength­Agility Training on Knee
Proprioception in Normal Collegiate Males
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2 with p value = 0.001 and p value = 0.000
respectively.

In within group analysis, on comparing
Proprioception pre 150 and Proprioception post 150

was not improved significantly in group 3 with p
value = 0.247. Proprioception pre 450 and
Proprioception post 450. Proprioception was
improved significantly in group 3 with p value =
0.048.

Table 5.5: Proprioception gain in group 3

 Pre test  value 
Mean ± SD 

Post test value 
Mean ± SD 

Pair t test     
       

   ‘t’ Value ‘p’ value 

Prop.15 4.07 ±  1.75 3.73 ±  1.47 1.20 0.247 
Prop.45 8.02 ± 3.25 6.95 ± 3.17 2.17 0.048 

The comparison of between group significance
was done using one way ANOVA for group 1, group
2, and group 3 respectively.

Proprioception Gain in Between Groups

In between group analysis, on comparing the
mean value ± SD of Proprioception pre 150 and
Proprioception post 150,  Proprioception pre 450 and

Proprioception post 450  for all three groups. There
was no statistically significant difference present in
Proprioception pre 150  among the three groups for
mean ± SD  with  p value = 0.490 .There was
statistically significant difference present in
Proprioception post 150,  Proprioception pre 450 and
Proprioception post 450 among the three groups for
mean ± SD with p value = 0.000, p value = 0.012 and
p value = 0.000 respectively.

Multiple Group Comparisons Result

 ANOVA followed by post hoc test (tukey) was
performed to do multiple comparisons between three
groups to analyze the post training effect on all three
groups. When multiple comparisons done in different

 Group 1 
Mean ± SD 

Group 2 
Mean ± SD 

Group 3 
Mean ± SD 

‘f’ value ‘ P’ value 

Prop.pre 15 4.91 ± 3.37 5.29 ± 3.19 4.07 ± 1.75 0.71 0.490 

Prop.post 15 1.93 ± 1.04 1.91 ± 0.94 3.73 ± 1.47 11.87 0.000 
Prop.pre 45 7.68 ± 3.72 11.73 ± 4.67 8.02 ± 3.25 4.91 0.012 
Prop.post 45 2.99 ± 1.24 2.01 ± 1.38 6.95 ± 3.17 22.75 0.000 

Table 5.6: Proprioception gain in between groups

groups, group 1 is compared to group 2, group 1 is
compared to group 3 and group 2 is compared to
group 3.

Proprioception Gain Difference between Group 1 and
Group 2

In multiple group analysis, on comparing the mean
value ± SD of Prop.pre 15p ­ prop.post 15p  and
Prop.pre 45p ­ prop.post 45p  for group1 and group
2. There was no statistically significant difference
present in Prop.pre 15p ­ prop. post 15p  among the
two groups for mean ± SD  with  p value = 0.930.
There was statistically significant difference present
in Prop. pre 45­prop.post 45  among the two groups

Table 5.7: Proprioception gain difference between Group 1 and Group 2

 Group 1 
Mean ± SD 

Group 2 
Mean ± SD 

‘P’ value 

Prop.pre 15­prop.post 15 2.98  ± 3.92 3.38  ± 3.27 0.930 
Prop.pre 45­prop.post 45 4.69  ± 3.35 9.72  ± 4.62 0.001 
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for mean ± SD with p value = 0.001.

However, improvement in mean difference in
group 1 for Prop.pre 15­prop.post 15 (2.98  ± 3.92)
and Prop.pre 45p ­ prop.post 45p  (4.69  ± 3.35) was
less than improvement in mean difference for
Prop.pre 15p ­ prop.post 15p (3.38  ± 3.27) and Prop.
pre 45p ­prop.post 45p (9.72 ± 4.62) of group 2. Thus
Strength­Agility training improved more

Proprioception than the Strength training.

 Proprioception Gain Difference between Group 1 and
Group 3

In multiple group analysis, on comparing the mean
value ± SD of Prop.pre 15­ prop.post 15 and Prop.pre
45p ­ prop.post 45p  for group1 and group 3. There
was no statistically significant difference present in
Prop.pre 15p ­ prop.post 15p  among the two groups
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for mean ± SD with p value = 0.053. There was
statistically significant difference present in Prop.pre

45p ­prop.post 45p  among the two groups for mean

Table 5.8: Proprioception gain difference between Group 1 and Group 3

 Group 2 
Mean ± SD 

Group 3 
Mean ± SD 

‘P’ value 

Prop.pre 15­prop.post 15 3.38  ± 3.27 0.34 ± 1.09 0.022 
Prop.pre 45­prop.post 45 9.27  ± 4.62 1.06 ± 1.90 0.000 

 

Table 5.9: Proprioception gain difference between Group 2 and Group 3

45p ­prop.post 45p  among the two groups for mean
± SD with p value = 0.022 and p value = 0.000 .

However, improvement in mean difference for
Prop.pre 15p ­ prop.post 15p  (3.38 ± 3.27) and
Prop.pre 45p ­ prop.post 45p   (9.72 ± 4.62) of group 2
was more than Prop.pre 15p ­ prop.post 15p  (0.34 ±
1.09) and Prop.pre 45p ­ prop.post 45p     (1.06 ± 1.90)
of group 3. Thus Strength­Agility training improved
more Proprioception than the control group .

Discussion

The objective of present study was to find out the
effect of strength training and strength­agility
training on knee proprioception in normal collegiate
males.

After providing six weeks of training it was
observed that, there is a significant improvement in
proprioception in group 1 (strength training) and
group 2 (strength­agility training) on comparison
with control group.

The result of the present study showed that
maximal proprioception gain was in group 2
(strength­agility training) specifically at an angle of
450.Although the gain at 150 was also statistically
significant but it was comparatively less as compared
to the gain at 450.

Improvement in proprioception is more with
Strength­agility training than with strength training

alone: The reason may be strength­agility training
group received both the trainings including agility
(Change­of­direction sprints) and strength training
(Leg press and Lunges) in comparison to strength
training group which  received only strength training
(Leg press and Lunges).

Proprioception improve more at the angle of 450 in
the comparison of 150:

The reason may be because in the middle range of
knee motion (45p ), the capsule, ACL, and PCL are
relatively relaxed and thus the poorest proprioceptive
sensory feedback should be noted [29]. Therefore
there is more scope for improvement in
proprioception.

Another reason may be when the knee is in relative
extention position (15p ), it is stable and also there is
not much pressure on posterior horn of menisci. Thus
other inner‘ structures may take the responsibility of
the proprioceptive sense other than menisci. When
the knee is in flexion (450) there would be more
pressure on the posterior horn of menisci because of
the relative instability. Therefore knee flexion results
in a higher firing frequency of the mechanoreceptors
on meniscus, pressure stimulates the slowly
adapting Ruffini and Golgi receptors, which boost
proprioceptive awareness [30].

The result of the study is in agreement conducted
by Pincivero et al (2001), who studied the effects of
joint angle and reliability on knee proprioception, in
their study they examined the reliability and effects

Md. Naim Akhtar et. al. / The Effect of Strength Training and Strength­Agility Training on Knee
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 Group 1 
Mean ± SD 

Group 3 
Mean ± SD 

‘P’ value 

Prop.pre 15­prop.post 15 2.98  ± 3.92 0.34 ± 1.09 0.053 
Prop.pre 45­prop.post 45 4.69  ± 3.35 1.06 ± 1.90 0.018 

± SD with p value = 0.018.

However, improvement in mean difference in
group 1 for Prop.pre 15p ­ prop.post 15p  (2.98 ± 3.92)
and Prop.pre 45p ­ prop.post 45p  (4.69 ± 3.35) was
more than improvement in mean difference for
Prop.pre 15p ­ prop.post 15p(0.34 ± 1.09) and
Prop.pre 45p ­ prop.post 45p  (1.06 ± 1.90) of group 3.
Thus Strength training improved more

Proprioception than the control group.

Proprioception gain difference between Group 2 and
Group 3

In multiple group analysis, on comparing the mean
value ± SD of Prop.pre 15p ­ prop.post 15p   and
Prop.pre 45p ­ prop.post 45p  for group 2 and group
3. There was statistically significant difference
present in Prop.pre 15p ­ prop.post 15p  and Prop.pre
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of knee angle on the detection and subsequent
response to passive knee movement. The results of
their study demonstrated that at a more extended
knee joint position (15p ) significantly less knee
movement response than in a more flexed position
(30p ­60p ) [31].

So, during strength training and strength­agility
training there is increased and repetitive flexion of
the knee joint in weight bearing position. Therefore
there would be more stimulation of the
mechanoreceptors in the menisci which may have
led to more increase in proprioception specifically at
450 of knee flexion

Conclusion

The result of present study showed, there is a
statistically significant improvement in knee joint
proprioception after six weeks of strength training
and strength­agility training programs. But the
strength­agility training group showed more
improvement when compared to strength training
alone. Therefore for maximum proprioception gain
it would be advisable to add an agility component in
the strength training program.

So, it may be concluded from the present study
that strength­agility training is more beneficial in
improvement of knee joint proprioception than
strength training alone.
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Abstract

Aims and Objectives: The aim of the study is to see the combined effect of compression stockings and
abdominal binder on orthostatic hypotension in spinal cord injury. Methodology: A sample of 30 subjects
were recruited for the study. The subjects were randomly divided into three groups. Group A (compression
stockings and abdominal binder) Group B (compression stockings) and Group C (abdominal binder).All
subjects were dealt individually. Prior to the intervention the subject was tilted to 300 ,600 ,900 with the
help of tilt table and the blood pressure was recorded and mean arterial pressure was calculated for the
subjects of all the three groups. After that, the intervention received by Group A was (compression
stockings and abdominal binder) Group B (only compression stockings) and GroupC (only abdominal
binder) and again with the help of tilt table the blood pressure was recorded in different angles i.e.300 ,
600, 900 and mean arterial pressure was calculated. Results: Post intervention there was significant increase
in the blood pressure and mean arterial pressurein group A compared to group B and group C. Discussion:
Combined use ofcompression stockings and abdominal binder helps to reduce the symptoms of orthostatic
hypotension. Compression stocking when used with an abdominal binder provide great benefit by
decreasing splanchnic pooling and interstitial pressure on legs. Conclusion: So, this study concluded
that the combined use ofcompression stockings and abdominal binder (Group A) is more effective than
use of compression stockings and abdominal binder alone (Group B and Group C) in spinal cord injury
patients.

Keywords: Spinal Cord Injury; Orthostatic Hypotension; Tilt Table; Abdominal Binder; Compression
Stockings.

Vaibhav Agarwal*, Shiv Kumar Verma*, Sharda Sharma*, Preeti Patel**

Introduction

Spinal Cord Injury is a devastating injury and is a
major musculoskeletal condition, it can result in
alteration of normal motor, sensory and autonomic
function, and it presents a serious disease burden
[1]. The incidence of spinal injury in India was
estimated as 15 new cases per million per year, and
global incidence of spinal cord injuries is noted as
40 to 80 cases per million population per year [2,3].

The common manifestations of spinal cord injury
are autonomic dysfunctions, including abnormal
cardiovascular control. Autonomic dysfunction is a
vascular reflex which may occur in spinal cord injury
patients with lesion above fourth thoracic vertebra
(T4) or in neuromuscular disorders [4].

Orthostatic hypotension (OH) is defined as a fall
in systolic blood pressure (SBP) of at least 20 mm Hg
and/or diastolic blood pressure (DBP) of at least 10
mm Hg within 3 min of standing [5].

Orthostatic hypotension is a common problem
after acute cervical cord injury and high thoracic
spinal cord injury and following cervical cord injury
the thoracolumbar or sympathetic outflow is
impaired and parasympathetic tone unopposed [6].

OH is associated with an abnormality of reflexive
regulation of the circulation by the sympathetic
noradrenergic system. Failure of sympathetic nervous
system always results in failure to tolerate upright
posture because of OH. OH can be an asymptomatic
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sign or manifest as symptoms  that range from
lightheadedness to loss of consciousness,
generalized weakness, dizziness, fading vision, that
are relieved by lying down [7].

Numerous studies have documented the presence
of OH following spinal cord injury (SCI). Standard
mobilization during physiotherapy (e.g., sitting or
standing) is reported to induce blood pressure
decreases that are diagnostic of OH in 74% of SCI
patients, and which are accompanied by OH
symptoms in 59% of SCI individuals [8].  This, in
turn, may have a negative impact upon the ability of
SCI individuals to participate in rehabilitation.

Methodology

Thirty patients with spinal cord injury had been
taken for the study from the neurosurgery ward of
the Himalayan Hospital, Jolly Grant, Dehradun. The
inclusion and exclusion criteria for the study were
as follows:

Inclusion Criteria

Age ­18 to 40 years, both male and female, Spinal
cord injury (C6­T6) and Co­operative patients

Exclusion Criteria

Unstable vital parameters, Open wounds on the
calf and thigh, abdominal injury, Lower limb fracture,
Pre operative patient of SCI.

To achieve the study accomplishment, following
instruments were used:

• Sphygmomanometer and stethoscope

• Tilt table

• Compression stockings

• Abdominal binders

• Goniometer

The subjects were screened who fulfill the
inclusion and exclusion criteria and were randomly
divided in to three groups each group having 10
subjects.

• Group A – 10 Subjects (Compression stockings
and abdominal binder)

• Group B – 10 Subjects (Compression stockings)

• Group C – 10 Subjects (Abdominal binder)

The subjects were carefully shifted to the tilt table
placed nearby the bed. Subject was kept supine
position on the tilt table without any tilt and was
fastened with straps at chest, knee and pelvic region.
After that BP was recorded with the
sphygmomanometer and mean arterial pressure was
calculated with the equation (MAP=DBP+1/3(SBP­
DBP). After 1 minute the tilt table was tilted at
30o(which is measured with the help of Goniometer)
and the BP was recorded after 3 minutes and MAP
was calculated. The same procedure was repeated
for 60o and 90o and thereafter; the tilt table was
brought back to 0 degrees.

During the procedure the subjects were constantly
examined for any decrease in BP i.e. systolic BP more
than 20mmHg till 90mm Hg and diastolic BP more
than 10 mm Hg, till 60mm Hg, and check for any
symptoms of OH like decrease in pulse, syncope,
sweating, dizziness, and visual disturbances ranging
from blurred vision to blackouts, weakness. If such
symptom occurs then the subject was immediately
brought back to 0 degree.

After that different intervention was applied to the
subjects of three different groups i.e. group A, group
B and group C. Compression stockings on both lower
limbs and abdominal binder was applied for the Flow
Chart:

Vaibhav Agarwal et. al. / A  Study to See the Combined Effect of Abdominal Binder and Compression
Stockings on Tilt­Induced Orthostatic Hypotension in Spinal Cord Injurypatients
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subjects of group A, after 20 minute of application
of the compression stockings and abdominal binder
again BP was measured and MAP was noted in 30o,

60o, 90o which was achieved using tilt table. For the
subjects of group B only compression stockings was
applied and for Group C, only  abdominal binder
was applied to the subject for 20 min and again after
its application the BP and MAP was noted in 30o,
60o, 90o in a tilt table.

Results

All variables for three groups have been compared
for both pre and post intervention. Intra­group
analysis of all three groups shows significant
difference in BP (systolic, diastolic and mean arterial
pressure) between pre and post intervention.
However, in case of Group A (combination of
compression stockings and abdominal binders) the
difference is most significant.

Fig. 1: Change in SBP with Combination of Stockings and
Abdominal Binder

Fig. 2: Change in DBP with Combination of Stockings and
Abdominal Binder

Fig. 3: Change in MAP with Combination of Stockings and
Abdominal Binder

Fig. 4: Change in SBP with Compression stockings

Fig. 5: Change in DBP with Compression stockings

Fig. 6: Change in MAP with Compression stockings

Fig. 7: Change in SBP with Abdominal Binder

Fig. 8: Change in DBP with Abdominal Binder
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Fig. 9: Change in MAP with Abdominal Binder

Discussion

The study was performed on population affected
by orthostatic hypotension that caused an inability
to tolerate a standing position. OH is very common
in subjects with spinal cord injury.

The result obtained from the study revealed that
the combined use of compression stockings and
abdominal binder (Group A) for OH in SCI shows
better result than the use compression stockings and
abdominal binder alone (Group B and Group C). So
this study supports the experimental hypothesis that
combined effect of compression stockings and
abdominal binder (Group A) is better for reducing
OH in SCI.

According to Jaun J Fiueroa etal, compression of
capacitance beds (i.e. the legs and abdomen)
improves orthostatic symptoms. The improvement
is due to reduction of venous capacitance and an
increase in total peripheral resistance. Compression
of the legs alone is not beneficial as compression of
the abdomen because the venous capacitance of the
calves and thighs is relatively small compared with
that of splanchnic mesenteric bed, which accounts
for 20% to 30% of total blood volume.

The rationale for the use of elastic compression
stockings and binder is to apply external counter
pressure to the capacitance beds of the abdomen and
legs to improve the venous return to the heart and
prevent the occurrence of symptoms of OH.

The group B in which only compression stockings
was applied had also shown a significant effect by
increase in the blood pressure but it was less
significant in comparison to group A but more
significant compared to group C.

According to Smit etal, use of compression
stockings apply pressure to the lower extremities.
These stockings minimize peripheral blood pooling
in the lower extremities and increase venous return

and thereby increasing the cardiac output and
increase in blood pressure.

The group C had shown less significant effect
among the group A and group B because only use of
abdominal binder was not sufficient to increase the
blood pressure as its only use cannot increase the
stroke volume and cardiac output because
approximately 80% of blood pooled in lower limbs
which also needs appropriate intervention to improve
venous return to the heart and thereby reducing
orthostatic hypotension.

Clinical Implication

Orthostatic Hypotension is a very common
complication in patients who are bed ridden and
neurological impaired. Compression stockings and
abdominal binder were proved to be beneficial in
preventing orthostatic hypotension in patients of
spinal cord injury to prevent the occurrence of
symptoms. So, this should be widely used in patients
with orthostatic hypotension.

Limitation of the Study

Small sample size and short duration were
limitations of the study.

Future Research

This study can be done on large sample size with
longer duration and follow –up study can be done to
evaluate the compliance of elastic stockings and
abdominal binder. Study to see the effects of
pneumatic compression device with abdominal
binder on orthostatic hypotension can be done.
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 Abstract

Objective: The purpose of study was to compare the effect of Intermittent mechanical traction and
intermittent manual traction to reduce pain and radiculopathy on cervical spondylosis. Methods: Forty
patients both male and female of cervical spondylosis with radiculopathy were randomly divided into
two groups group A (n=20) was given Intermittent Mechanical traction and group B (n=20) was given
manual traction Both groups were also administered a common conventional exercise protocol. The
outcome measures used were Neck disability index (NDI), Visual Analogue Scale (VAS). The subjects
were assessed pre­treatment test i.e. at the first day of treatment and after the 3 weeks of the treatment i.e.
at the last day of the treatment. Result: The result showed a statistically significant improvement (p < 0.05)
in all assessment parameters in pre to post treatment in all groups. After three weeks on comparing
Group A and Group B the mean change, improvement in pain (1.8 ± .5232) vs. (2.2 ± .7678), NDI (5.05 ±
1.4681 vs. 7.25 ± 2.7697).

Keywords: Imtermittent Mechanical Traction; Manual Traction.

Danish Nouman*, Sanjai Kumar**, Raj Kumar Meena***, Avikirna Pandey*, Surandar
Kumar*, Kayinat Hassan*

Introduction

Neck pain is becoming increasingly common
throughout the world. The overall prevalence of neck
pain in the general ranges between 0.4% to 41.5%
(mean 14.4%) and 1 year prevalence ranges from 4.8
to 79.5% (mean: 25.8%) prevalence is generally higher
in women higher in high – income countries
compared with low and middle income countries
and higher in urban areas compared with rural areas.
Most studies indicates a higher incidence of neck
pain among women and an increased risk of
developing neck pain until the 35­49 years age group
after which the risk beings to decline [1]. In cross
sectional studies neck pain has been associated with

self­reported poor general health status,
psychological distress, and previous neck injury, in
addition to other factor such as occupational tasks
and obesity. Neck pain and its related disability have
a huge impact on individuals and their families,
communities, health – care system and business [2].
It has major economic consequence through the cost
of health – care, work absenteeism, insurance and
pressure health care system. The natural history is
unclear. Non specific neck pain is generally caused
due to wrong posture. The other causes are cervical
spondylosis, whiplash, sprains, rhamatoid arthritis,
ankylosis spondylosis other inflammatory disease.

Cervical spondylosis signifies progressive
degeneration of the intervertibral disc leading to
changes in the surrounding structures especially
bones and meninges [13] its signs and symptoms
include pain, limitation of neck movement, headache
pain radiating to upperlimb paraesthesia, vertibro­
basilar insufficiency may be present. The signs and
systems can be present singly or in combination
However it has been observed that in adults more
than 40 years about 60% have degeneration disc
disease, 20% have for foraminal stenosis, both of
which may irritate nocieptors, further more, advanced
spondylotic changes can narrow the vertibral and
intervertebral foramina and restrict cervical mobility



22

Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January ­ March 2017

resulting in pain and dysfunction [13].

The physiotherapy treatment of cervical
spondylosis includes patients education, posture
corrections,  and ergonemics, Electrotherapy, Manual
therapy and Exercises.  The recurrence rate of neck
pain is high approximately 60% of all episodes are
followed by a relapse [13] although neck pain is most
frequent disorder treated by physiotherapist all over,
there is no consensus about the management of this
condition. Many interventions like traction, active
and passive exercise, ultrasound, transcutaneous
electrical nerve stimulation. Interferential therapy,
patient education all these are useful generally for
the treatment but the evidence of their effectiveness
is lacking.

A study shows combined mechanical traction and
exercise has resulted in improved patient outcomes
or satisfaction level when compared to spinal
manipulation or exercise alone [4].  In the other study
there was no statistically significant difference
between continuous and placebo traction in reducing
pain or improving function for individuals with
chronic neck disorder with radicular symptoms [10].

One of the commonly used treatment for cervical
spondylosis is traction. Traction can be given in
various forms such as manual traction, mechanical
traction suspension and bed traction [10].  Out of
these the most commonly used are the manual and
mechanical traction, which one is more effective form
of treatment is unknown. This the purpose of our
study is to compare the effectiveness of intermittent
mechanical traction with manual traction.

Methodology

Study Approach

The subject assessed on the basis of inclusion
criteria as cervical spondylosis were requested to
participate in study.  The purpose of study was
explained and consent form was taken from each
subjects.  All the subjects were assessed using a
similar assessment Performa and assigned randomly
to either of the group.

Inclusion Criteria

a. Age Group – 30 to 50

b. Gender ­  Both sex

c. Neck pain ­ Radiculopathy

d. Presence of sign and symptoms of Cervical
Spondylosis

e. Showing x­ray changes

Exclusion Criteria

a. No other pathology

b. Age not above 50 years

c. Traumatic condition

d. Fracture around cervical

e. Vertigo dizziness

Sample Selection – Random Sampling

40 subjects were randomly allocated which were
based on inclusion and exclusion criteria.

Study Design

Pre and post test comparative design with Group
A and B.

Sample Size

40 subjects (20 in each) duration of the study 3
weeks.

Outcome Measures

Visual analogue scale and neck disability index.

Place of Study: Subharti College of physiotherapy
& OPD of CSSH  swami Vivekananda Subharti
University Meerut, Uttar Pradesh (U.P) India.

Tool Used in the Study

a. Stationary

b. Hand sanitizer

c. Couch

d. Towel

Treatment Procedure

Ethical approval was obtained from the board of
studies of Jyoti Rao phule Subharti College of
physiothrapy, Swamivivekanand Subharti
University, Meerut, (U.P) India.

GROUP (A)

Intermittent Mechanical Traction

Position of the patient is supine to obtained
maximum lower posterior separation of vertebrae’s
the head should be flexed upto 200 to 300 and apply
the halter over the chin and occiput comfortably major
traction force must be against the occiput not the chin

Danish Nouman et. al.  / A Study to Compare the Effect of Intermittent Mechanical Traction
and Manual Traction to Reduce Pain and Radiculopathy on Cervical Spondylosis
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1/10th of the total body weight applied for 10 minutes
which includes 20 second hold and 5 second
relaxation period during cervical traction provides
better results [15], thus we have used it in the study.

Group (B)

Manual Traction : Cervical Spine

Traction techniques can be used for the purpose
of stretching the muscle and the facet joint capsules
and widening the intervertebral foramina. The value
of manual traction is that, the angle of pull, head
position and placement of the force can be controlled
by the therapist, thus the force can be specifically
applied with minimum stress to regions that should
not be stretched. Patient is in supine lying on position
table, therapist standing at the head of the treatment
table, supporting the weight of the patients head in
the hands of the therapist place one hand under chin
and another hand on occiput, place the index fingers

around the spinous process above the vertebral level
to be moved. This hand placement provides a specific
traction only to the vertebral segments below the level
at which the fingers are placed [16]. Then apply a
traction force by assuming a stable stance and leaning
backward in a controlled manner. The force is usually
applied intermittently with smooth and gradual
building and releasing of the force. The intensity and
duration are usually limited by the therapist’s
strength and endurance.

Result

The result showed a statistically significant
improvement (p < 0.05) in all assessment parameters
in pre to post treatment in all groups.  After three
weeks on comparing Group A and Group B the mean
change, improvement in pain (1.8 ± .5232) vs. (2.2 ± .7678),
NDI (5.05 ± 1.4681 vs. 7.25 ± 2.7697).

Danish Nouman et. al. / A Study to Compare the Effect of Intermittent Mechanical Traction
and Manual Traction to Reduce Pain and Radiculopathy on Cervical Spondylosis

S. No. Time Periods Mechanical (Mean±S.D.) S.E.M. Manual (Mean±S.D.) S.E.M. 

1 Pre Vas  Score 5.9±1.586 0.27 5.895±1.243 .3540 
2 Post Vas Score 2.2±.7677 0.1168 1.7895±.5353 ,1714 

 

Table 1: Mean, standard deviation & s.e.m. for pre vas score & post vas  score intermitent mechanical & manual  traction

S. No. Time Periods Mechanical Mean±S.D.) S.E.M. Manual (Mean±S.D.) S.E.M. 

1 Pre NDI  Score 20.15±7.3862 1.0671 21.158±4.8678 1.6487 
2 Post NDI Score 7.25±2.7697 0.3277 5.1053±1.4868 .6182 

 

Table 2: Mean, standard deviation & s.e.m. for pre ndi score & post ndi  score intermitent mechanical & manual  traction

Fig. 1:

Fig. 2:
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Discussion

A comparative study has been done, to see the effect
of intermittent cervical mechanical traction and
cervical manual traction to reduce pain and
radiculopathy on cervical  spondylosis  patient. The
study is done on 40 patients, which are equally
divided into two groups (Group­ A and Group­B). I
have given intermittent cervical mechanical traction
to Group­A patients and  cervical manual traction  to
Group­B patients. The measurement has been taken
by VAS (visual analogue  scale)and NDI (neck disability
index) respectively. The measurement has be taken on
day one and after the last day of third week.

The result show after measuring VAS and NDI on
last day of  third week that in Group­A the mean
VAS(5.9+­1.586 vs. 2.2+­ .7677), NDI(20.15+­7.3862 vs.
7.25 +­ 2.7697) at post treatment decreased (improved)
significantly (p<0.05) as compared to pre treatment.

Group­ B the mean VAS(5.895+­1.243 vs. 1.7895+­
.5353), NDI(21.158+­4.8678 vs. 5.1053+­1.4868) at
post treatment decreased (improved) significantly
(p<0.05) as compared to pre treatment. After three
weeks, on comparing Group­A and Group­B the
mean change improved in pain (2.2+­.7677) vs.
(1.7895+­.5353), Disability(7.25+­2.7697 vs.(5.1053+­
1.4868) in Mechanical traction group improved

S. No. Time- Difference Mechanical (Difference) Manual (Difference) 

1 (PRE­ POST)  VAS SCORE 3.7±1.0809 4.1053±.9366 
2 (PRE­ POST)  NDI SCORE 12.9±5.9727 16.05±3.923 

Table 3: Mean, standard deviation for the difference (pre to post) ndi score vas score intermitent mechanical & manual
traction

S. No.  Type of Scores Intermitent Mechanical (P-Value) Manual (P-Value)  

1   VAS SCORE .0000* P<.05 (SIG.) .0000* P<.05 (SIG.) 
2   NDI SCORE .0000* P<.05 (SIG.) .0000* P<.05 (SIG.) 

 *p<.05 shows a significant difference at á=.05 level of significance.

Table 4: Comparasion b/w pre to post vas score & pre to post ndi score (by paired “t” test) intermitent mechanical & manual traction

significantly (p<0.05) more than the manual traction
group. The study reported a reduction in pain and
improved NDI in the group that received mechanical
traction  than either of another group. Intermittent
traction improves the circulation to the tissues and
reduces swelling of the tissues thus helps to relieve
the inflammatory reaction of nerve roots. This
approach is clinically therapeutic for two reasons.
Firstly it is a form of stretching that lengthens all
vertically oriented soft tissues of the neck. Secondly
it decreases the weight bearing compression forces
upon the joint surfaces, intervertebral discs and
intervertebral foramina of the cervical spine. Some
theories suggest that the stimulation of the
propioceptive receptors in the vertebral ligaments and
mono segmental muscle may alter or inhibit abnormal
neural input from these structures. When we stretch
the neck in one direction, we introduce a stretching
and lengthening force into most every soft tissue of
the neck. However, we also create a compression force
on the opposite side of the spine. For example, if we
stretch the subject’s neck into right lateral flexion, we
do so by moving the neck into left lateral flexion,
thereby causing compression to the left side. Cervical
traction achieves a desired stretch, without causing
any compression.

In Mechanical traction the affected level of the
spine. As the traction separates the spinous process,

Danish Nouman et. al. / A Study to Compare the Effect of Intermittent Mechanical Traction
and Manual Traction to Reduce Pain and Radiculopathy on Cervical Spondylosis
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the intervertebral formina size increase thus relieving
the compressed nerve root giving faster relief in radiation
and also improves the intervertebral movement at that
level. In Manual traction angle the pull is distributed
over the entire cervical spine not concentrating it on a
particular affected area. Thus manual traction gives a
generalized treatment unlike mechanical traction which
is localized on affected segment.

Conclusion

The result of the study suggest that the effect of
Intermittent Mechanical traction is better than
manual traction in cervical spondylosis. Thus
Intermittent Mechanical traction can be considered
as the treatment of choice over manual traction for
cervical spondylosis with or without radiculopathy.
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Abstract

Background: Cervical Radiculopathy (CR) involves compression of the cervical nerve roots leading to
numbness, paraesthesias, muscle weakness, etc. in the upper extremity making the patient functionally
disabled. There have been studies about treating the condition using Intermittent cervical traction.
However, there have been controversial reviews regarding its use. The objective of the study was to find
out the effectiveness of traction in patients with cervical radiculopathy, along with neuromobilization
and exercises. Methodology: 30 patients diagnosed with CR participated in a Randomized Controlled
Trial and were assigned to either ­ Group 1(traction group) or Group 2(no traction group). Group 1 was
given neuromobilization, exercise and traction. Group 2 was given neuromobilization and exercise. The
patients were treated for 10 sessions thrice a week for 3.2 weeks. The NPRS (Numeric Pain Rating Scale),
NDI (Neck Disability Index), & PSFS (Patient­specific Fucntional Scale) were used to collect data on 1st,
5thand 10th sessions of treatment. Results: There was a significant improvement within each group. The
post­mean NPRS for group 2 was 3.81(±0.54) and for Group 1 was 3.85(±0.55). The post­mean NDI for
group 2 was 13.67 (±4.93) and for Group 1 was 12.73 (±4.72). The post­mean PSFS for Group 2 was
7.37(±1.04) and for Group 1 was 7.79(±0.88). However, no significant difference was found when the
outcome measures were compared between the two groups. Conclusion: Neuromobilization along with
exercise is an effective technique which can be used to treat patients of CR. But, in our study intermittent
cervical traction did not have any additional significant benefit in the experimental group.

Keywords: Cervical Radiculopathy; Intermittent Cervical Traction; Neuromobilization.

Neha Gupta*, Susmita Yesentarao**

Introduction

Cervical radiculopathy is a common disorder of
neck. It is defined as radiating pain from cervical
region because of compression of one or more cervical
nerve roots. Mainly C5 to T1, are the ones usually
involved. The symptoms of this condition include
varying amount of pain in neck, shoulder, one or
both upper extremities, near the scapular area. There
is also complaint of tingling and numbness, as well
as paraesthesia along the course of the affected nerve.
Muscles which are supplied by the compressed nerve

are also affected and hence weakness is seen. Reflexes
in the upper extremity may get affected in severe
compression leading to less response or may
sometimes even be absent [1,2].

The nerve roots come out from the spinal cord via
the intervertebral foramen. Therefore, any pathology
which can lead to a decrease in the space of the
foramen and thereby causing compression of the
nerve can lead to radiculopathy. These pathologies
are mainly spondylosis of the facet joints or
herniation of the intervertebral cervical disc [1].

The annual incidence of this condition is 83 per
1,00,000 in the population marking fifth decade of
life by an increase in its prevalence [2]. C6 & C7
radiculopathies are the most common [3]. After that
C5 radiculopathy is common [10].

Both the younger as well as the geriatric age groups
are affected by CR [4]. Acute herniation of the disc is
more common in young people, and is related to
sudden onset of symptoms which tends to be more
severe, whereas it is the chronic herniation and
degenerative changes that cause compression in
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geriatric people such as decrease in disc space,
osteophytes, or spurs and symptoms develop
gradually and are less severe [4,9].

Diagnosis of CR can be done both on the basis of
imaging as well as by using the Clinical Prediction
Rule. Frequently, history of the patient and proper
clinical examination can diagnose the condition in
at least 75% of the patients as effectively as imaging
[10]. EMG is considered to be the mainstay for
diagnosis. However, performing imaging techniques
can be an expensive affair for the patient [10].

Wainner et al in 2000 came up with a clinical
prediction rule (CPR) to specifically diagnose CR.
This includes the Spurling’s test, the Neck distraction
test, Upper limb tension test, less than 60° ipsilateral
cervical rotation [10]. Specificity of 94% was found
when 3 out of the 4 given criteria are fulfilled [12].
CPR has been effectively used in many studies for
diagnosing CR [1­3,6,12,14].

A variety of treatment options are available for
treating CR.Usually, a combination of approaches
or treatments are used as they have been found to
have a better outcome. Many studies have shown the
use of physiotherapeutic interventions to be
beneficial for patients by resulting in a significant
reduction in the manifestation of the symptoms
[2­6,17]. These include TENS, ICT [4], Cryotherapy
[5] US in electrotherapy while manipulations, soft­
tissue mobilizations, neural mobilizations, exercises,
etc. in manual therapy and exercise therapy [5].  Other
than these, soft collars are used for the purpose of
stabilizing and restricting movement of neck in acute

phases and have proven to provide a better  prognosis
[8].

There are many types of traction which are used
in clinic setups ­ Intermittent cervical traction(ICT),
continuous traction, manual traction.Many studies
are available which have tried to look into cervical
traction as a definite treatment for CR [2,4,6,7]. Few
of them supported its use by establishing an
improvement [6,13,15,16,18]. Others could not find it
as a superior treatment as compared to other
approaches [2,4,7].  Vander Heijden et al found that
traction cannot be taken as the most effective
approach as there isn’t enough clarity about its
mechanism and proof regarding its contribution [15].

Till now the studies which have been done on
effectiveness of traction in cervical radiculopathy
patients have not been able to reach any clear
conclusionand have shown varied results.

Through this study, we try to find out the
effectiveness of intermittent cervical traction in
patients suffering from cervical radiculopathy.

Methodology

52 patients presenting with neck pain in the
physiotherapy department of Kailash Hospital and
Heart  Institute, Noida were assessed out of which
22 were rejected since these patients did not meet the
inclusion and exclusion criteria (Table 1). The
assessment was done by a chief assessor who was
blinded to the study.

A Randomized Controlled Trial was conducted.
Lottery method was used for randomization of the
subjects.

The names of the subjects were written on chits
which were randomly drawn by an assessor II who
was blinded to the objective and was not involved in
the study. The subjects were divided in Groups 1
and 2.

Inclusion Criteria: Exclusion Criteria: 2 

1. Both male and female between the age group of 25 to 45 years 3 1.  Any surgical history in past related to cervical and thoracic 
spine 

2. Pain, paraesthesia, tingling or numbness in one upper­extremity 

2 
2.  Symptoms in both upper­extremities 
 

3. At least 3 out of 4 Clinical Prediction Rule must be positive: 2 

 Spurling test 

 Distraction test 

 Upper limb tension test 3, 7 

 Ipsilateral cervical rotation less than 60degrees 

3.  Any signs or symptoms related to upper motor neuron 
disease 
 

4. Symptoms lasting for 2 weeks or more 7 4.  Presence of “red flags” 
 5.  Steroids injected in cervical spine in past 2­3 weeks 
 6. Oral steroids for CR 

 
A brief explanation of the procedure to be followed

was given to each patient separately by the therapist
and when the patients had agreed to participate, a
written informed consent form was made to be signed
by the patient. Baseline data was collected through
NPRS (Numeric Pain Rating Scale) for assessing the
pain, NDI (Neck Disability Index) for neck disability
& PSFS (Patient Specific Functional Scale) for level of

Table 1: Inclusion and Exclusion Criteria

Neha Gupta & Susmita Yesentarao / Neuromobilization, Exercise and Traction in Patients
with Cervical Radiculopathy
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functional activity for both the groupsby the chief
assessor who was blinded to grouping of patients.

All patients received the treatment in sequential
order that is neural mobilization, exercises, postural
education, and lastly traction or no traction. The
patients knew what treatment was given to them for
obvious reasons however, they were blinded to
whether they were in the experimental or control

group. The therapist was not blinded of the groups.
The same therapist gave treatment to both the groups.

The patients were treated for 10 sessions (thrice a
week) for 3.2 weeks [2]. Post intervention data was
again collected using the outcome measures at the
end of 5th session and then at the end of 10th session
by the chief assessor (Figure 1).

 

52 patients with neck pain were 
assessed on the basis of CPR 

 30 subjects 
randomized 

 22 rejected 

 15 (<3 of 4 CPR items) 
 5 (refused to participate) 

 2 (exclusion history) 

 Group 1(experimental 
group) 

15 subjects received 
Neuromobilization, Exercises and 

Traction 

 Group 2(control group) 
15 subjects 

receivedNeuromobilization and 
exercises 

Data collection on1st day, 5th day, 
10th day usingNPRS, NDI & PSFS 

Fig. 1: Flow chart showing distribution of subjects

Results

SPSS software version 24.0.0 was used to analyse
the data. Student’s t­test was applied, using p value
equivalent to 0.05 i.e., t value was considered at 5%
significance level.Result was interpreted as
significant if t­value exceeded the value of t= 2.05 as

given under p=0.05 at df=28 for unpaired t­test and
t= 2.15 at df=14 for paired t­test, else insignificant.

The mean age of the subjects in Group 2 was 36.80
±5.65 having a range of 28­45 while that in Group 1
was 34.93 ±4.57 having a range of 28­43. Number of
males in this study were 16 and number of females
were 14.
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The baseline data for group 1 & 2 under all  3
scales i.e., NPRS, NDI & PSFS showed no significant
variation (Table 2).

Intra-group Analysis

The results showed a significant improvement for
both the groups in all 3 scales indicating that subjects
in both the groups had better outcome after 10

treatment sessions (Table 3, Table 4). Also, 5th day
treatment analysis showed significant improvement
for group 2 subjects with mean NPRS score of
5.14(±0.65), mean NDI score of 22.20(±4.45) and mean
PSFS score of 5.35(±0.93). Similarly, 5th day analysis
of group 1 subjects showed significant improvement
with mean NPRS score of 4.96(±0.67), mean NDI
score of 20.53(±4.62), and mean PSFS score of
5.83(±0.69).

 Group 2 Group 1 t value 

NPRS 5.94 (±0.63) 5.76 (±0.64) 0.769 
NDI 29.07 (±4.21) 27.13 (±4.73) 1.18 
PSFS 3.82 (±0.68) 4.02 (±0.75) 0.73 

Group 2(no traction) PRE POST t value 

NPRS 5.94 (±0.63) 3.81 (±0.54) 44.05 

NDI 29.07 (±4.21) 13.67 (±4.93) 28.43 
PSFS 3.82 (±0.68) 7.37 (±1.04) 26.43 

Table 2: Baseline Data for Group 2 and 1

Table 3: Pre­Post Scores of Group 2

Group 1 (traction) PRE POST t value 

NPRS 5.76 (±0.64) 3.85 (±0.55) 29.63 
NDI 27.13 (±4.73) 12.73 (±4.72) 21.12 
PSFS 4.02 (±0.75) 7.79 (±0.88) 26.15 

 Group 2 Group 1 t value 

NPRS 3.81 (±0.54) 3.85 (±0.55) 0.198 
NDI 13.67 (±4.93) 12.73 (±4.72) 0.52 
PSFS 7.37 (±1.04) 7.79 (±0.88) 1.18 

Table 4: Pre­Post Scores of Group 1

Table 5: Post scores comparison between Group 2 and 1

Inter­group Analysis: The results did not show any significant superiority of any one combination of
treatment (Table 5).

Fig. 2: Post scores comparison between Group 2 and 1

Discussion

The aim of our study was to find out the effectiveness
of traction on cervical radiculopathy patients.

The results were found to be insignificant for the
effect of traction when both the groups were
compared as there was no significant difference
between the mean post scores of both groups.

However, there was a significant change in the score
on last day of treatment when compared to the
baseline score within both groups implying the
effectiveness of the treatments given to both groups.
The reason for not having found a significant effect
of traction may be because of the fact that neural
mobilization was given to both the groups. Neural
mobilization has been used by lot of researchers and
its effectiveness on cervical radiculopathy has been

Neha Gupta & Susmita Yesentarao / Neuromobilization, Exercise and Traction in Patients
with Cervical Radiculopathy



Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January ­ March 2017

31

found as promising [3,5,7,11].

Smati Sambyal & Sandeep Kumar in their study
showed that neural mobilization was more effective
than traction in a group of 20 patients with CR. One
group received neural mobilization along with
traction while the other group was treated using only
traction plus exercises [3].  Sahreen Anwar, in a group
of 30 patients, performed an RCT by giving one group
traction and neck exercises while in the other group
same treatment plus neural mobilization was given.
His study supported neural mobilization as being
more beneficial in treating CR [11].

Neural mobilization consists of creating
movement of specific nerves in the body whose
functions have been altered due to some pathology.
This method is useful in increasing the impulse
conduction which helps in reducing the symptoms
of numbness & tingling by resulting in a change in
the flow within the nerve and blood supply [3,5,7]. In
our study, the effect of neural mobilization could have
prevailed over traction thereby negating its effects.

There have been a lot of studies on traction on
patients with CR. It is used commonly for this
condition. But still, traction studies have shown
varied conclusions.Young et al, in his study including
81 patients, tried to examine the effect of traction
mainly, along with manual therapy & exercises. He
divided them into 2 groups, one group receiving all
3, other group receiving sham traction along with
manual therapy & exercises. His study couldn’t find
any significant effect of ICT although patients felt
improvement in their condition. The study was
conducted for a period of 4 weeks; treatment sessions
being given thrice a week. Young incorporated CPR
for diagnosing the condition [2].

Our study was conducted for a period of about 3.2
weeks, treatment being delivered thrice a week. We
utilised the technique of neural mobilization, and
we created a control group which did not receive
traction at all to properly examine the effects of ICT.
Our diagnostic criteria were also based on positive
findings from CPR.

The usage of CPR, given by Wainner et al, is 94%
accurate for diagnosing the condition when at least
3 tests come out to be positive [10].  Although its use
has still not been validated properly, it has been used
by researchers in their studies [2,3,6,12] and
continues to be an effective measure for diagnosing
CR.

The position of head used for giving traction may
also have been a factor that effect of traction wasn’t
identified in our study. There are normally 3 neck
positions which can be used ­ flexion, neutral and

extension, depending upon whether lower cervical
roots, mid cervical roots or upper cervical nerve roots
have been affected. Very commonly position of neck
flexion is used in supine for giving ICT. Head was
kept in flexion position in our study for all the patients
irrespective of the nerve bias as we wanted to see
what effect it would have on the symptoms of the
patient. Though head flexion position did not seem
to have relieved the symptoms effectively in patients
whose upper and mid cervical root got affected, but
also it did not have any worsening effect as well.

Exercises are widely used in CR. The main
objective involves taking the spine off load by
strengthening all the muscles ­ anterior, posterior­ of
neck. This helps to prevent the relapse of the
condition.

Our study made use of cervical neck retraction
exercises, neck extension exercises, strengthening of
the deep neck flexors along with scapular muscles.

As far as studies on cervical radiculopathy are
concerned, there are still varied results and
conclusions regarding the worth of traction. While
some studies seem to fully support it, others couldn’t
find its significance when compared to another
technique or method.

Our study could not find the effect of traction
despite having a control group. In our study,
neuromobilization has proven to benefit the patients
a lot. There was a siginificant change under all scales
(NPRS, NDI & PSFS) in both the groups.

Future Research

The study can be replicated on a statistically
suitable sample size to predict the differences more
accurately. Different types of traction can also be
compared along with the technique of nerve
mobilization. Also, different positions of neck used
for traction can be analysed in detail in accordance
to nerve bias which can help to identify a more
precise role of traction in CR.

Conclusion

CR can turn into an incapacitating condition, by
becoming a hindrance in performing daily living
activities as the upper extremities are affected leading
to economical problems specially in acute condition
as the patient is unable to go to work, affecting social
relationships in patient’s life, disturbing sleep in
turn creating a psychological disturbance in patient’s
mind [9].
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Therefore, it is of the utmost importance that proper
studies be conducted in order to find the most
beneficial and effective treatment approach for
cervical radiculopathy patients.

Acknowledgement

We would also like to thank the staff of
Physiotherapy department of Kailash Hospital and
Heart Institute, Noida for their cooperation and
assistance during the study.

References

1. Langevin et al.: Cervical radiculopathy: Study
protocol of a randomised clinical trial evaluating
the effect of mobilisations and exercises targeting
the opening of intervertebral foramen
[NCT01500044]. BMC Musculoskeletal Disorders
2012; 13:10.

2. Young IA, Michener LA, Cleland JA, et al. Manual
therapy, exercise, and traction for patients with
cervical radiculopathy: a randomized clinical trial.
Phys Ther. 2009; 89:632–642.

3. SmatiSambyal, Sandeep Kumar “Comparison
Between Nerve Mobilization And Conventional
Physiotherapy In Patients With Cervical
Radiculopathy.International Journal of Innovative
Research & Development 2013;  2(8):442­445.

4. Himanshi Sharma, Nirali Patel. EEffectiveness of
Tens Versus intermittent Cervical Traction In
Patients With Cervical radiculopathy. Int J
Physiother Res 2014; 2(6):787­792.

5. Robert Boyles, Patrick Toy, James Mellon Jr,
Margaret Hayes, Bradley Hammer Effectiveness of
manual physical therapy in the treatment of cervical
radiculopathy: a systematic review Journal of
Manual and Manipulative Therapy. 2011; 19(3):135­
142.

6. Angela Tao NG et al., Effectiveness Of Cervical
Traction On Pain And Disability In Cervical
Radiculopathy. International Journal of Recent
Scientific Research. 2015 April; 6(4):609­3611.

7. Pratik Chettri , Nikita Joshi and Bishal Bista
Effectiveness of Neural Mobilisation and
Intermittent Cervical Traction in Cervical
Radiculopathy Patients : A Randomised Clinical
Trial SMU Medical Journal, Volume – 1, No. – 1,
January, 2014.P.179

8. Barbara Kuijper, Jos Th J Tans, Anita Beelen,

FransNollet, Marianne de Visser,Cervical collar or
physiotherapy versus wait and see policy for recent
onset cervical radiculopathy: randomised trial BMJ.
2009; 339(b3883):1­7.

9. John M. Caridi, Matthias Pumberger, Alexander P.
Hughes Cervical Radiculopathy: A Review HSSJ.
2011; 7:265–272.

10. Maj. Robert S. Wainner,  LtCol Howard Gill
Diagnosis and Nonoperative Managementof
Cervical Radiculopathy Journal of Orthopaedic &
Sports Physical Therapy. 2000; 30(12):728­744.

11. Sahreen Anwar, Arshad Nawaz Malik, Imran Amjad
Effectiveness of neuromobilization in patients with
cervical radiculopathy. Rawal Medical Journal. 2015
Jan­Mar;  40(1):34­36.

12. Mark A. Waldrop Diagnosis and Treatment of
Cervical Radiculopathy Using a Clinical Prediction
Rule and a Multimodal Intervention Approach: A
Case Series Journal of Orthopaedic & Sports Physical
Therapy. 2006 March; 36(3):152­159.

13. Joshua A. Cleland, Julie M. Whitman, Julie M. Fritz,
Jessica A. Palmer, Manual Physical Therapy,
Cervical Traction,and Strengthening Exercises in
PatientsWith Cervical Radiculopathy: A Case Series
J Orthop Sports Phys Ther December 2005; 35
(12):802­811.

14. Michael Costello  Treatment of a Patient with
Cervical RadiculopathyUsing Thoracic Spine Thrust
Manipulation, Soft Tissue Mobilization, and
Exercise.  The Journal Of Manual & Manipulative
Therapy. 16(3):129­135.

15. Prisca Moeti, Gregory MarchettiClinical Outcome
From Mechanical Intermittent Cervical Traction for
the Treatment of Cervical Radiculopathy: A Case
Series  Journal of Orthopaedic & Sports Physical
Therapy. 2001; 31(4):207­213.

16. A. Jellad, Z. Ben Salah, S. Boudokhane, H. Migaou,
I. Bahri, N. Rejeb  The value of intermittent cervical
traction in recent cervical radiculopathy  Annals of
Physical and Rehabilitation Medicine 2009; 52:
638–652.

17. Jason David Eubanks Cervical Radiculopathy:
Nonoperative Managementof Neck Pain and
Radicular SymptomsAmFam Physician. 2010; 81(1):
33­40. www.aafp.org/afp.

18.  Ibrahim M. Moustafa , Aliaa A. DiabMultimodal
Treatment Program Comparing 2Different Traction
Approaches for Patients WithDiscogenic Cervical
Radiculopathy: ARandomized Controlled Trial
Journal of Chiropractic Medicine. 2014; 13:157–167.
http://dx.doi.org/10.1016/j.jcm.2014.07.003.

Neha Gupta & Susmita Yesentarao / Neuromobilization, Exercise and Traction in Patients
with Cervical Radiculopathy



Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January ­ March 2017

33Physiotherapy and Occupational Therapy Journal
Volume 10 Number 1, January ­ March 2017

DOI: http://dx.doi.org/10.21088/potj.0974.5777.10117.5

Original Article

Application of Posterior Pelvic Tilt Taping for the Treatment of
Sacroiliac Joint Dysfunction and Increase Sacral Horizontal Angle in

Post Partum3 Females

Author Affiliation: *P.G.M.P.T (Musculoskeletal) **M.P.T
Ortho ***MPT Neurology, Dept of Physiotherapy,  wami Rama
Himalayan  University, Dehradun, U.K.

Reprint Request: Shiv Verma, Lecturer, Department of
Physiotherapy, Swami Rama Himalayan University, Jolly
grant Dehradun, Uttarakhand – 248016..

E­mail: vermashiv_2005@yahoo.co.in

Received on 05.12.2016, Accepted on 13.12.2016

© Red Flower Publication Pvt. Ltd.

Abstract

Purpose: Kinesio Taping is a therapeutic method used by physical therapist and athletic trainer in
combination with other treatment techniques for various musculoskeletal and neuromuscular problems.
The purpose of this study was to describe the application of posterior pelvic tilt taping with kinesio tape
as a treatment for Sacroiliac joint dysfunction and to reduce sacral horizontal angle and the anterior
pelvic tilt angle in post partum females. Subjects: 5 post­partum females were taken who agreed to
participate in this experiment. Methods: The patient was lye in a supine position .The first tape was apply
to the rectus abdominus muscle for the correction of posterior pelvic tilt and for the second taping the
patient position will be change patient lye in a side lying position and apply the second taping on
external oblique muscle for the correction of S.I joint in post partum females. Results: This result show a
significant (p=0.05) difference between the pre and post taping in postpartum female. Conclusion: There
seems to be considerable improvement in post partum females with S.I joint dysfunction. In outcome
majors there was a decrease in punctuation, what means improvement in symptoms. The present study
stated a beneficial effect of Kinesio taping on post partum females with S.I joint dysfunction and also
improvement in the daily activities.

Keywords: Posterior Pelvic Tilt Taping; Post Partum Females; S.I Joint Dysfunction; Kinesiotaping.

Trishna Awasthi*, Sharda Sharma**, Shiv Verma***, Amit Sharma**

Introduction

Many of the physical changes during pregnancy
contribute to low back pain. During pregnancy the
expanding uterus stretches and weakens abdominal
muscles, alter the posture putting strain on back .The
extra weight and increased stress to the SI joints
causing back pain. Sacroiliac (SI) joint dysfunction is
a common cause of low backpain.

Many pregnant women experience low back pain
or pelvic pain due to sacroiliac joint dysfunction
because the SI joints can stretch and become loose
during pregnancy. Also, hormone changes and the
additional weight gained during pregnancy can put

added stress on SI joints. Due to extreme weight. On
S.I  joint there will be anterior tilting of pelvis in post
partum females. This condition is usually
accompanied by excessive lordosis of the spine.

Taping is also used to treat low back pain.Kinesio
taping is method applied over muscles to reduce pain
and inflammation relax over used or tired muscles
and support muscle in movement on 24 hours a day
basis. The taping is non restrictive and allow for full
Range of motion.

Kinesio taping is a technique based on the body’s
own natural healing process. This kinesio taping
exhibits its efficacy through the activation of
neurological and circulatory system. This method
basically stems from the science of kinesiology,
hence the same “kinesio” muscles are not only
attributed the movements of the body but also control
the circulation of venous and lymph flows body
temp. etc.

This study makes an effort to find or to justify the
effect of kinesiotape in treatment of decrease pelvic
tilt and decrease sacral horizontal angle in post
partum females.
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Methodology

Five females will be taken according to inclusion
and exclusion criteria. Consent was taken pre
Oswestry questionnaires score were taken before
taping. Pre x­ray was taken of Lumbar sacral region
before taping post x­ray was taken of Lumbar sacral
region after 1 week when Kinesio tape was applied.

Inclusion Criteria

Post­partum females with S.I joint pain.Age­20­35
years, primary gravida, post­partum females under
(3 months).

Exclusion Criteria

The patient who presented any skin infection,
congenital/acquired deformity, Neurological deficit,
Paragravida, Recent trauma or fracture, Unco­
operative patient..

Instrumentation

The instrumentation included were Kinesio tape,
Scissor, Couch, Camera, Compass, and Scale.

Procedure

Five females will be taken according to inclusion
and exclusion criteria. The subject should have

comfortable clothing and slippers should be removed.
The skin should be cleaned where we going to apply
a kinesio tape. First the pelvic inclination of both
sides was measured by (PALM).

Technique

The subject may lye down in a couch in a supine
position When the patient remained in the same
position kinesio tape was stretched approximately
100% The first kinesio tape was applied beginning
at pubic bone and ending at border of sternum the
kinesio tape applies on both the sides. For the second
taping technique the position of the patient will be
change the patients come in side lying position The
second kinesio tape was applied beginning from the
crest of the Ilium and ending to the 6 and 7 ribs. After
applying a tape we should ask a patient if patient
have any discomfort or itching.

After the application of the tape the patient was
allowed to follow her every day activities and give
instruction to patient that if patient have any
discomfort then the tape should be removed after 3
days the tape is changed we apply kinesio tape for
one week.

Results

This chapter deals with the results of data analysis
of pre­post reading using Paired t test.

Graph 1: Comparison of pre and post
reading in Oswestry scale

Graph 2: Comparison of pre and
post reading in sacral horizontal
angle
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The pre mean ±SD test score was found to be
39.00±8.21.After the Intervention post mean ±SD
score was found to be 25.00±6.48 the difference
between the pre score and post score 14 (CI=10.71­
17.28) was statistically  significance at 5% level of
significance.

Discussion

About 50% of women experience Low back pain
during pregnancy. Back pain in pregnancy may be
severe enough to cause significant pain and
disability Sacroiliac joint dysfunction is a common
cause of Low back pain or pelvic pain due to sacroiliac
joint dysfunction. Due to extreme weight on sacroiliac
joint there will be anterior tilting of pelvis in post
partum females.

According to the research titled “Application of
Posterior Pelvic Tilt Taping for the treatment of
sacroiliac joint dysfunction and increased sacral
horizontal angle on Post Partum females” this
research is done by “Lee JH, Yoo WG”.  This research
is done as a case study in two patient this data is
fully supporting the availability of treatment protocol
to be done in post partum females for low back pain
and improve.  In earlier studies it has been prove
that the efficacy of kinesio tape for the immediate
effect of low back pain and also the effect on pelvic
tilt as stated in a research titled “The immediate effect
on anterior pelvic tilt taping on pelvic inclination for
the treatment of low back pain” done by Lee JH, Yoo
WG, Hwang­BO­G” done in china stated that
kinesio taping and effective in patients pelvic tilt
inclination and in low back pain.

The present study also proves and supports the
improvement in activity of daily living in present
study it will be proof that kinesio tape will be effective
to control the Low back pain and to decrease the
sacral horizontal angle and to improve the tilt of
pelvic inclinationment of anterior pelvic tilt.

Conclusion

 There seems to be considerable improvement in
post partum females with S.I joint dysfunction. In
outcome majors there was a decrease in punctuation,
what means improvement in symptoms.The present
study stated a beneficial effect of Kinesio taping on
post partum  females with S.I joint dysfunction and
also improvement in the daily activities.
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Abstract

Lumbar radiculopathy is associated with nerve root injury. It involves radiating pain below knee with
neural deficit in neural distribution pattern. Neurodynamic technique has been advocated as an effective
treatment for lumbar radiculopathy. The purpose of this review is to analyse the mechanism and the
effectiveness of neurodynamic technique and to examine the effect of neurodynamic technique on motor
nerve conduction velocity (mNCV) and surface electromyographic activity (sEMG).

Keywords: Neural Mobilisation; Lumbar Radiculopathy; NCV; sEMG.
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Introduction to Lumbar Radiculopathy

Lumbar  radiculopathy is defined as the radiating
leg pain below knee with neurological deficits in the
distribution of the nerves (BW Koes et al; 2007). The
major symptoms of lumbar radiculopathy involve
pain, numbness, paresthesia and loss of muscle
strength. The clinical presentation of lumbar
radiculopathy depends on the nerve root impinged.
In this study we are including the subjects with lower
lumbar radiculopathy ( L4­L5 and L5­S1).

Clinical presentation of L4 radiculopathy includes
pain on the medial side of the leg, paresthesia over
the medial leg along the course of saphenous nerve.
There may be weakness of tibialis anterior,
quadriceps and hip adductors.  Knee jerk may be
hypo­reflexive or absent in radiculoapthy (Tarulli &
Raynor, 2007).

Clinical presentation of L5 radiculopathy includes
pain along the lateral thigh, lower leg and dorsum of
foot. Patient may experience paresthesia over the
lateral lower leg, dorsum of foot and great toe. There
may be weakness of toe extensors and flexors, ankle
dorsiflexors, evertors and invertors and hip

abductors. Internal hamstring reflex is affected in this
radiculopathy. Patient might experience foot drop
( Tarulli & Raynor, 2007 )

There are several causes of lumbar radiculopathy
like intervertebral disc herniation, degenerative
lumbar spondylosis and other conditions such as
neoplasm, infection, inflammatory. Hemorrhagic
areas which are considered red flags.

Diagnosis of  Lumbar  Radiculopathy

Physical examination: physical examination is
performed using a battery of tests based on
established criteria ( Surie et al 2010). It includes the
following test ­ Provocative test : straight leg raise
test, crossed straight leg raise test, Motor testing: heel
walk for L4,  great toe extension strength for L5,
Sensory testing: pin prick test on medial ankle for
L4, pin prick on great toe for L5, Reflex testing :
patellar reflex for L4.

Subjects with sensory deficits, absence of reflex
(or diminution of reflex) and loss of muscle strength
represents moderate to severe case of lumbar
radiculopathy. However in this study subjects with
radiating complaints in the leg below knee, pain on
coughing, sneezing of straining, positive straight leg
raise test, NPRS more than 4 and symptoms for at
least 3 months or more will be included.

When the spinal nerves comes out of the
intervertebral foramen, the arachnoid matter and the
dura matter forms the inner and outer epineurium
which is the outermost covering of the nerve. When
the nerve is compressed, nociceptors on the outer
epineurium are stimulated which results in pain.
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Nerve compression leads to blockage of intraneural
circulation and axoplasmic flow leading to
upregulation of inflammatory mediators which leads
to generation of pain ( Tapp & Boyd 2006, Kobayashi
et al 2004)

Lumbar Radiculopathy, Neural Mobility and
Nerve Conduction

Nerve compression leads to microvascular
alteration causing inflammatory mediators
upregulation. Inflammation leads to adhesion
formation between herniated disc and nerve root
resulting in decreased nerve gliding ( Kobayashi et
al,2004). Nerve conduction block, mechanical
sensitization, intra­neural edema and increase of
sodium channel density have been reported in acute
and subacute stages of nerve root compression ( Chen
et al 2003, Kabayashi et al 2004, Rempel et al 1999).

Neurodynamics

Shacklock gave the concept of neurodynamics in
1995. Neurodynamics is composed of mechanical
physiological mechanisms. It includes interaction
between mechanics and physiology of nervous
system which are interdependent on each other.
According to the mechanics, body acts as a container
of nervous system and the musculoskeletal system is
the mechanical interface (MI) of the nervous system
which can be divided as Central mechanical interface
and Peripheral mechanical interface. Central
mechanical interface consists of cranium, spinal and
radicular canals housing the neuraxis, cranial
nerves, meninges and nerve roots. Peripheral
mechanical interface is composed of nerve beds in
the limbs and torso where the nerves are presented
with bone, fascia and fibrosseous tunnels.

During daily activities, body moves resulting in
changing dimensions of MI imposing force on neural
structures. In order to protect against such
compromise, nervous system undergo distinct
mechanical events such as elongation, sliding, cross
sectional changes,angulation and compression.
When these mechanism fails, symptoms may occur.
Joint angulation and destination of the nerves are
the two features which combine to cause neuro
mechanical responses.

During the early range of a tension test, nerves are
wrinkeled sitting loosely in their bed. When
movement exerts tension in the nerve, the nerve loose
their slack (Sunderland and Bradley, 1961) and begin
sliding (Breig, 1978). During the mid range of
movement, nerve slides more rapidly because of

sufficient tension. Towards end range, neural sliding
depletes and there is a more marked increase in
neural tension (Charnley, 1951).

Neural sliding does not always occur in one
direction. The nerve convergence occurs towards the
joint where the nerve elongation is initiated. Sequence
of body movement influences the neural sliding as
when dorsiflexion is added to the SLR, the nerves
slides towards ankle. Neural tissues possess
viscoelastic properties. With constant loading neural
tissue elongate progressively given that elastic limit
is not exceeded and enough time is allowed, they
come back to their original length when the load is
removed (Kwan et al, 1992). Peripheral nerves and
nerve roots possess high risk of plastic deformation
with excessive loading (Sunderland and Bradely,
1961)

Physiological responses includes intraneural
blood flow, axonal transport, mechanosensivity and
sympathetic activation. Excessive tension reduces
intraneural microcirculation by stretching and
strangulation of vessels. If the vascular capabilities
are exceeded by excessive stretching, nerve damage
occurs (Lundborg and Rydevik, 1873). Intracellular
cytoplasmic movement is sensitive to hypoxia (Ochs
and Hollingsworth, 1971; Leone andOchs, 1978).
Nerve compression leads to hypoxia (Sunderland,
1976) and reduces axonal transport (Mackinon and
Dellon, 1988). Axonal transport is found to be
reduced at pressures as low as 30 mm Hg which can
be achieved during daily activities like wrist flexion/
extension (Rydevic et al 1981; Gelberman et al 1981)

Mechanosensitivity refers to the impulse activation
occuring when a neural structure comes across a
mechanical stimuli such as pressure or tension.
When a nerve is injured or inflamed, impulses are
more readily evoked (Calvin et al 1982; Howe et al
1977). When a nerve is compressed or stretched,
action potentials generate in the sympathetic nerve
fibres causing increased sweating.

Changes in neural mechanics or physiology can
lead to pathodynamics. Pathodynamics is a
combination of pathomechanics and pathophysiology.

According to Shacklock, neural tension test should
be called as neurodynamic test as they evoke both
mechanical and physiological reactions which should
be included in clinic thinking. The aim of using these
tests in assessment is to mechanically stimulate and
move neural tissues in order to determine their mobility
and sensivity to mechanical stresses.

Neural Mobilization Techniques

There are two techniques according to butler and
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shacklock. Gliding technique – Also known as sliders.
These are the manoeuvre causing sliding movements
between the non neural and neural structures. These
are carried out in non provocative manner (butler
2000, Shacklock 2005). Tensile loading technique –
these techniques enable the neural tissue to
movements which causes lengthening of nerves.
These are not stretches. Tensile loading techniques
are performed in an oscillatory manner gently
engaging resistance during the movement(butler
2000, Shacklock 2005).

Mechanism by which Neurodynamic Technique
Exerts its Effect

There are many mechanism proposed by different
authors. According to a study conducted by Brown
et al (2011) on the tibial nerves of cadavers, neural
mobilisation increases dispersion of fluid, thereby,
reducing intraneural oedema. Injured neural tissue
or regenerating nerve fibres become hyperexcitable
leading to the formation of abnormal impulse
generating sites (AIGS) which repeatedly produces
impulses (Devor & Seltzer,1999). AIGS are
mechanosensitive, chemosensitive and produces
spontaneous firing.  Neural mobilisation causes
inhibition at dorsal horn thereby reducing thermal
pain (Beneciuk et al., 2009). Another study conducted
by Santos et al, 2012 on animal model says that neural
mobilisation leads to decrease in Nerve Growth
Factor (NGF) and Glia Fibrillary Acid Protiens
(GFAP) in the dorsal root ganglion and spinal cord
leading to reduction in hyperalgesia and allodynia.

Effectiveness of Neurodynamic Technique

In 2008, Ellis and Hing conducted a systemic
review of RCTs to analyse the therapeutic efficacy of
neural mobilisation. 10 RCTs (11 articles) were
included that discussed therapeutic effect of neural
mobilisation. 8 of the 11 studies concluded a positive
benefit from using neural mobilisation in the
treatment of altered meurodynamics or
neurodynamic dysfunction. However, in
consideration of methodological quality, there is
limited evidence to supports use of neural
mobilisation. Further studies are needed in this
direction.

Schaffer et al conducted a study in 2011 in which
he classified patients with low back and leg pain in
to four groups: Neuropathic Sensitization ,
Denervation, Peripheral nerve sensitization and
musculoskeletal. Neural mobilisation was given for
7 sessions twice a week in all of the groups. Number
of responders to neural mobilisation were greater in

peripheral nerve sensitization group (55.6%)
compared to other groups. Thus, patients with
peripheral nerve sensitization were the appropriate
candidates for neural mobilisation.

In another study conducted by Cleland and Hunt
et al in 2004, effectiveness of neural mobilisation was
demonstrated in a patient with lower extremity
neurogenic pain. 14 physiotherapy sessions over a
period of 48 days was conducted out of which 8
sessions included neural mobilisation. Visual as well
as statistically significant improvement was observed
following implementation of neural mobilisation
technique.

Nerve Conduction Velocity (NCV)

Nerve conduction velocity is an important aspect
of nerve conduction studies. It is the speed at which
an electrochemical impulse propagates down
a neural pathway. (National Institutes of Health, 31
October 2013).In this study, we are concerned with
motor nerve conduction velocity.

Motor nerve conduction velocity can be obtained
by electrically stimulating the nerve and then
recording the CMAP ( Compound Muscle Action
Potential) from the surface electrodes placed over the
muscles innervated by that nerve. Recording
electrodes are placed over the target muscles using
adhesive conductive pads. Reference electrode is
placed over a neutral (inactive) area while the active
electrode is placed above the belly of muscle. CMAP
is recorded. Latency is the time from the stimulus
artefact to the onset of response. To record motor nerve
conduction velocity, nerve is stimulated at 2 sites­
proximal point and a distal point. Proximal and
distal latencies are recorded (A Mallik et al, 2016).
The motor nerve conduction velocity is recorded in
the following way:

mNCV= distance between distal and proximal
point divided by difference between distal latency
and proximal latency.

Effect of Neurodynamic Technique on MNCV

Some   authors examined the effect of neural
mobilisation on mNCV. According to them,
improvement was observed in motor nerve
conduction velocity following  application of
neurodynamic technique. Dongwook Han et al
(2013) conducted a study in which he examined the
effect of median nerve mobilisation in open as well
as closed kinetic chain conditions on median motor
nerve conduction velocity. 20 healthy female college
students were recruited   and divided in to 2 groups
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in this study. One group performed self CKC median
nerve mobilisation while the other performed the
same in OKC. A statistically significant improvement
was observed in CKC group as compared to OKC
group in mNCV in the wrist elbow section.

Misook HA et (2012) conducted a similar study
on the similar population which compared the effect
of median nerve mobilisation performed by the
therapist and the effect of self median nerve
mobilisation on the median motor nerve conduction
velocity. It was concluded that physical therapist’s
application of median nerve mobilisation was more
effective than self median nerve mobilisation.

Effect of Neurodynamic Technique on Surface
Electromyography (SEMG)

EMG is a technique which involves  the
development, recording and analysis of myoelectric
signals. In lumbar radiculopathy, neuromuscular
imbalance is found in the lumbar region. Tobias
Renkawitz et al conducted a study in 2006 analysing
the association of low back pain with neuromuscular
imbalance, and trunk extension strength in athletes
before and after  the implementation of back exercise
program. They found that significant association
exist between neuromuscular imbalance and LBA.

According to a study conducted by Giselle
Horment Lara et al., there was a reduction in sEMG
amplitude of ipsilateral and contralateral erector
spinae after application of self neurodynamic sliding
technique.

Conclusion and Clinical Implications

The literature search   examined the effect of neural
mobilisation on mNCV. According to them,
improvement was observed in motor nerve
conduction velocity following   application of
neurodynamic technique. A statistically significant
improvement is observed in studies having CKC
group as compared to OKC group in mNCV .

EMG is a technique which involves  the
development, recording and analysis of myoelectric
signals. In lumbar radiculopathy, neuromuscular
imbalance is found in the lumbar region.  It is
concluded from literature search that significant
association exist between neuromuscular imbalance
and LBA. The practical and clinical application of
this review that  since erector spinae  EMG activity
decreases with neural mobilisation so it gives a
chance  for the inner core  to initiate muscular activity
which   was inhibited due to pain and inactivity.
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Abstract

Cryotherapy and stimulation both having post injury positive effect in treatment to reduce pain
inflammation edema as well as gaining the strength via activation of inhibited muscles. There may have
some tolerance issue with patient while using stimulation ( NMES) which can be reduced by prior use of
ice over the muscle, infact short duration of cryo application may increase the threshold to tolerate higher
stimulation to produce powerful contraction. Cryotherapy and stimulation widely used after knee injury
to activate quadriceps after reflex inhibition achieved due to pain, and inflammation. Studies proved
that cryotherapy can used in acute condition whereas stimulation is used in chronic condition for
gaining strength. Cryotherapy also used after every soft tissue injury specially in sports injuries but some
studies support the use of cryotherapy for 15 min reduce dynamic postural stability after lower limb
injury

Keywords: Cryotherapy; Inflamation; Cryo Stimulation.

Saurabh Sharma

Introduction

Cryotherapy has been used in physiotherapy as
well as sports for several purposes. For egcryotherapy
is a very useful  modality to reduce inflammation ,
pain   and swelling..

A.M  Pusey   gave the word cryotherapy to indicate
the management  of skin problems  using  low
temperatures [Zagrobelny et al. 1999; Jezierski  2006;].
Nowdays, cryotherapy means using  spectrum
treatments purposed  for  lowering the body surface
temperature without tissue destruction, while  in
cryosurgery diseased tissues are destroyed through
freezing.

The world’s first cryogenic­ temperature chamber
was set up in Japan, in 1978. [Zagrobelny 2003;
Skrzek 2009].

There are multiple spectrum of  types and methods
of  cold application done  by the use of ice bags,

silicone gel, wet cold (which is not tolerated well by
many people), partial bathing in cold water or whole
body bath (temperature below 10ºC). Cooling leads
to  heat loss, the treated body region undergoes
vasoconstriction  and other physiologically mediated
responses [Rawecka&Rokita, 2006].

Cryotherapy is treatment modality for many of
clinicians in soft tissue injury in acute condition to
promote quicker recovery in many of athletes for fast
return inflammation and competition. Cryo is always
used as the first choice in sports injury management
as well as in recovery from high intensity work out.
Cryotherapyfascilitates edema reduction and
produce analgesia, inflammation in inflammation
by  reducing  muscle temperature and vasoconstriction.
This is the reason why cryo is taken as first choice by
sportsman off field and on field both.

Stimulation also have been used in injured tissue
to activate the muscle as it is inhibited due to local
pain edema swelling ect. Stimulation can produce
muscle contraction which further result in activation
of muscle leads to gaining strength and so functional
outcomes can be seen.

In contrast many of studies also reports negative
and adverse effect of cryotherapy as (Bleakley et.al.,
2012) reported that in his recent litrature review that
cryotherapy application affects in negative manner
in following outcomes; vertical jump height, agility
performance and sprint time. These tasks are the
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integral component of field based sports. (Pritchard
and salibaet.al., 2014)said athletic performance may
adversely affected as athlete return to participation
immediately after cryotherapy. (Uchioet.Al., 2003) said
that 15 minutes cryotherapy application can
decreased knee joint position sense acuity and
increased knee joint stiffness.

CRYO with Stimulation

 First study which has been done as RCT
explainsbeside all these advantages and
disadvantages of only cryotherapy, cryo with
stimulation is also a most effective treatment choise
to activate and produce strong contraction of muscles
for any inhibited muscle after injury. As
neuromuscular electrical stimulation (NMES) is
mainly used for rehabilitation in weak and damage
muscles. NMES also used for strenthning of weak
muscles after injury and following ligament repair
in knee and total joint arthroplasty (SnyderMackler L
et al., 2014). Many of studies supports the fact that
NMES is only used after injury for strengthening of
muscle and it is very uncommon to use in uninjured
muscle. This is because as strength gain can achieve
via any exercise program protocol too.

Sometimes cryotherapy can engaged with
stimulation protocol to increase the threshold of the
muscle to tolerate the stimulation discomfort and it
found to be effective while using ice prior to
stimulation as it lower the tissue temperature and
increases muscle contraction threshold.Author
conclude as if cryotherapy is engaged with stimulation
to activate muscle, threshold of tolerance over stimulus
pain can be improved and patient can tolerate and
produce more powerful contraction over stimulus.

Effect of Tens Only  on Quadriceps Activation Knee
OA Subjects

A randomized control trial blinded has been done
in year of 2011 in which subjects allocated in 2 groups
with exercise+ tens and exercise only. Author found
after follow up and treatment that  group  with
exercise and tens has been improved faster and better
than only exercise.The inability to optimallyactivate
the quadriceps muscle may be modulated by both
corticaland spinal reflex mechanisms. (Palmieri RM
et.al.,2004) primary outcome measures,quadriceps
central activation ratio, and the Western Ontario and
McMaster Universities Osteoarthritis Index
(WOMAC) were evaluated at baseline and at 2 weeks
and 4 weeks of the intervention and concluded as
improved in TENS group (Brian. G et.al., 2011)
( Cheing GL et. Al., 2004).

Comparison of Stimulation VS Cryo for Activation
of Muscle

Study which is RCT review supports NMES is
indicated in those patients who unable to perform
action or even to achieve strong voluntary contraction
of the muscle which is required for muscle
strengthening programms. These patients may limit
due to pain or swelling which can inhibits voluntary
muscle contraction. This unable to even generate
muscle contraction is due to reflex inhibition.

NMES can help to overcome this reflex inhibition
and can help to generate powerful muscle
contraction. But patient may unable to tolerate
electrical current that has been chose for
stimulation(Farquhar S et.al.,2004). This is the
reason many researcher support the application
of ice over the tissue just with stimulation. Many
studies has been done as RCT to prove that TENS
and cryotherapy is improving quadriceps
activation in those who diagnosed with knee
pathologies (Pietrosimone B Get al., 2014).There are
sufficient evidence to prove that TENS and
cryotherapy is used to improve quadriceps activation
in those having knee injury and demonsrate as
quadriceps failure in acrtivation. As it is known that
quadriceps failure can be the result of swelling/ pain
or both in the joint (Palmieri-Smith RM et al., 2013).
Patients who under gone recent surgery for knee and
having acute quads activation failure are advise to go
for cryotherapy only as it decreases cell metabolism,
pain in inflammatory phase and control edema
formation Merrick MA et.al., 2004). But those having
chronic pain in knee and quad activation is fail, are
advise to go for TENS more than cryo unless
attempting to control inflammation and swelling
after exercise. As inflammation period subsidies
cryo can replaced by TENS to activate quads, control
pain and to fascilitate exercise further (Levin MF et
al., 2012). Cryotherapy can be applied in those days
when patients having pain so better to introduce
basic simple exercise, non weight bearing as SLR
ect. As patients has been showing some strength as
well as reduced swelling and pain, TENS can be
administered to gain strength.

Clinical Recommendation for CRYOVS
Stimulation

We can conclude as TENS and cryo both are
effective in case of activating muscle and improves
strength mainly in knee pathology for quadriceps.But
both of them their own role and time period to apply.
Clinicians may wisely opt for their option according
to patient condition.
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Effect of Cryotherapy in Ankle Sprain

study include effect of Cryotherapy in soft tissue
injuryspecially in ankle sprain and effects has been
shown over functional outcomes. 43 male and female
taken as subject of age 16­50 yr having acute injury
in ankle. Both control and treatment group explained
and cryotherapy given to treatment only and after
author found treatment group came with improved
functional outcomes. Even ROM has been improved,
and  swelling is reduced.   2 week of follow up done
and functional activity as strairs climbing, weight
bearing is improved with reduction of pain.

When a RCT done to see the effect of crytherapy in
2 different method, using: standard ice application
(n  =  46) or intermittent ice application (n  =  43). The
method used for  cryotherapy was same  across
groups and consisted of melting iced water (0°C) in a
standard pack. Outcome measures included
Function, pain, and swelling. They found to have
improvement in both the groups but , intermittent
group found to be more effective in terms of
pain,,edema and swelling reduction. But functional
like difficulty running on uneven ground and making
cutting movementsoutcome were same may due to
functional instability rather than pain (Garrick JG et
al., 2006).

Effect of Cryotherapy Over Dynamic Postural
Stability

Last  article which done to see the effect of
cryotherapy after ankle injury on postural stability
shown some negative effect as it done for  15 min
application over ankle joint which can ultimately
decrease cutaneous temrature  on talofibular and
deltoid ligament. This 15 min application of
cryotherapy can negatively influence dynamic
postural stability performances. Reach distance in,
posterolateral, posterior, and anterolateral direction
of star excursion balance test and mean velocity has
been decreased after cryotherapy (karlfullam et al.,
2015).

Conclusion

As many of studies done over cryotherapy along
with stimulation at different differentperspective and
approaches. RCT has been done to see the effect and
to stabilize a evidence based practice in
physiotherapy as cryotherapy had been used since
last many years in sports injury. These studies make
a background approach to practice in clinics and
onfield with cryotherapy.Studies found and

concluded as TENS can be used to increase threshold
of tolerance for stimulation given to patients which
is necessary to achieve activation of muscles after
injury specially in quadriceps. As muscles get
inhibited due to pain edema and swelling as reflex
inhibition after injury. They must need to
activatedwith some support tool as cryotherapy and
TENS or NMES.  Tens has proved as  benefits in
activating muscles after inhibition. Cryotherapy also
used for same purpose but with different duration.

Cryotherapy  is used in acute condition after injury
to activate muscle and reduce pain, swelling. Cryo is
only for acute when pain inflammation is high.
Whereas tens can be use for chronic condition while
pain subsides and weight bearing starts.
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Abstract

Neuromuscular system of body acts to maintain postural stability and reduce the impact of various
loads on the spine. Exercises for abdominal muscles are commonly used to enhance spinal stability
which further reduces the incidence of low back pain. Different exercise methods have been used to
enhance spinal stability. Pilates exercises are the other form of exercises which is widely used for core
stability. It is believed that Pilates exercises are effective in maintaining core stability, increasing flexibility,
core strength and muscle endurance. The aim of the review is to check the effects of Pilates exercises on
core muscles and its role in improving core stability.

Keywords: Pilates Exercises; Core Muscles; Low Back Pain.
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Introduction

The Pilates Method is a techniquewidely used by
therapists that was created by Joseph Pilates. Joseph
Pilates (1880 –1967) developed an exercise method
based on a combination of movement techniques such
as yoga and Westernmethods of body conditioning.
The Pilates method uses stretching and
strengthening exercises to provide strength and
flexibility to the coremuscles, exercises can be divided
into 2 broad categories: mat and apparatus exercises
(Bergmark et al.,1989).

Pilates method is based on six principles which
include concentration, control, flowing, precision,
breathing and the centering principle, and called as
differential technique of method.Currently, the
Pilates Method is widely used in physiotherapy for
flexibility training, improvement of  postural
alignment and body awareness(Musculino et
al.2004). The Pilates exercises increases  stability of
the trunk and activate the deep muscles of the lumbo­
pelvic region requiring endurance of trunk muscles.
(Endleman and Critchley, 2008). Core stability relates

to the body region bounded by the abdominal wall,
the pelvis, the lower back and the diaphragm , spinal
extensor muscle and its ability to stabilize the body
during movement. However, trunk muscles are
classified into 2 groups; superficial muscles which
are part of the global muscle system and these
include the rectus abdominis muscle (RA) and the
external oblique muscle (EO), and deep muscles
which  are part of the local muscle system and include
the transverses abdominis (TrA), the multifidus and
the internal oblique (IO)(Bergmark1989). 
Themain muscles involved in core stability are
the transversus abdominis,the internal and 
external obliques,the quadratus lumborum and
the diaphragm, erectorspinae and lumbar multifidus
muscle.  Core is primarily responsible for posture
and static as well as dynamic stability and provide
the strength  in normal individuals and in athletes.

Low back pain is considered as a common
musculoskeletal symptom. Low back pain (LBP)
affects almost everyone(about 80%) at some time
during their life(da fonseca et al). Studies indicate
that there is an annual prevalence of symptoms in
50% of  working age adults(van Tulder et al.,1997). It
is estimated that about 90% of cases of low back pain
have a nonspecific origin andis  of a multifactorial
and complex etiology. Core stability is essential for
healthy and strong body. Impaired core stability can
lead to low back pain and frequent and prolonged
back pain inhibits physical activity, can lead to
decrease in flexibility, range of motion, endurance
and muscle strength (Adams &Roughely 2006).
Sertpoyrazet al., stated there are various rehabilitation
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and exercise programs which have been devel­oped
to increase lower back muscle strength and correct
imbal­anced muscle strength in patients with back
pain.Ebenbichler et al., in  2001 reported Muscle
dysfunctions, changes in motor control and
inadequate recruitment of trunk muscles are the
possible causes of non specific low back pain  which
further  lead to reduced stability of the segments of
the spine and altered distribution of loads .It has
been re­ported that abdominal strength is important
not only for the prevention and treatment of back
pain, but also for improving trunk movement and
stability.

 It is demonstrated that coactivation of trunk
muscles is the most widely used mechanism for the
maintenance of spinal stability. Pilatesmethod is
known to promote protection of spinal structures
duringthe performance of functional activities. In
order  to study the function of the neuromuscular
system of the low back by quantifying the activation
and co activation of trunk musclegroups,
electromyography has proven to be an important
tool(Granata et al., 2005). In clinical practice, the
largest recruitment of global muscles is reported
which can be associated with an increase in
spinalload that has can cause injury or may worsen
pain in patients having low back pain.While
focusing on the activation of local muscles, the Skilled
Modern Pilates exercises are performed in a neutral
position that leads to greater local muscle recruitment
than global recruitment (O’Sullivan et al.,2006).
These exercises can be considered functional since
they require the recruitment and sensorimotor control
of the trunk muscles while performing limb
movements.

Literature Review

Herrington et al. in 2003 conducted a
comparativestudy on 36 female subjects taken from
an asymptomatic population in which they
compared the effect of Pilates exercise between 3
different groups.The subjects were divided into 3
groups. One was Pilates group who attended Pilates
classes for 45 minutes per week for 6 months ,second
was abdominal curl group who attended resistance
classes for 15 minutes, once or twice per week for 6
months  and the last one was the control group who
did not attended any classes. Outcome measures
were TrA isolation formal test and lumbo­pelvic
stability. Data was analyzed using SPSS software. It
was identified that  83% subjects from the Pilates
group, 33% from the abdominal curl group, and 25%

from the control group passed TrA isolation formal
test.

Study showed that only 14% percent of subjects
out of 36 has passed the TrA isolation formal test
and lumbopelvic stability test using PBU (Pressure
Biofeedback Unit). PBU demonstrated that subjects
who were  Pilates trained were able to contract the
TrA more correctly, and maintained better lumbo­
pelvic control than others  who performed  regular
abdominal curl exercises.

D.M. Rossi et al.,in 2014 conducted a cross
sectional study on 12 young active female subjects.
In this study they compared the percentage
coactivation between local antagonist muscles (OI/
MU) and global antagonist muscles (RA/IL). EMG
activity of muscles was analyzedbefore and during
the exercises. Study demonstrated the mat­based
Skilled Modern Pilates exercises showed differences
in coactivation of the trunk muscles during five
Pilatesexercises.The antagonistcoactivation of global
muscles was found to be much more  than local
muscles in all the Pilates exercises which were
performed.

Ji­Hyun Moon et al., in 2015 conducted a study on
30 females in which they compared the effect of Pilates
exercises and resistanceexercises on activation of
deep and superficial abdominal muscles. One control
group was also taken. They used Ultrasound
machine to measure thickness of muscles and EMG
for recording muscle activity. Post test   analysis
demonstrated that  MVIC of the EO(External Oblique)
was higher in the Pilates group than the controls.
Study demonstrated that the recruitment of surface
mus­cles was not affected by pilates and resistance
exercises. But ,the thickness of the deep muscles of
core was significantly different.Pilates group showed
marked chang­es in the thickness of TrA and IO
muscle.EO muscle thickness was higher in Pilates
group. The IO muscle thickness was similar  between
the Pilates and resistance groups.Overall, findings
of the study show thatPilates and resistance exercise
have a similar effect on spinal stabilization be­cause
of the activation and recruitment of deep muscles.

Queiroz et al., in 2010 conducted a comparative
study on 19 ballet dancers and pilates instructors
who were practicing Pilates from last 6 months and
joined a minimum of 1 class of Pilates per week. He
studied the activation of core muscles during four
Pilates exercises.Outcome measure was surface EMG
(SEMG). The exercises was performed in the reformer
apparatus. Surface EMG of the four core muscles
before the exercises were measured. Then subjects
performed exercises and SEMG is measured during
exercise. The maximum activity of multifidus muscle
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is found in the anteverted pelvis and extended trunk
exercise and also during the neutral pelvis and trunk
inclined position.

While Gluteus maximus and Rectus abdominis
activity was found  higher retroverted pelvis and
flexed trunk exercise.The study  suggeststhat pelvic
stability is maintained in the 4 exercise positions.
The neutral pelvis position with the trunk parallel to
theground was found to be increasing  Multifidus,
gluteus maximus, and oblique muscle activity from
8% to 28% of the MVIC.Multifidus muscle activity
was also promoted in the anteverted pelvic position
with extended trunk.

Tony English, et al., in 2007 conducted a single
subject design study which was done on 3 young
and healthy base ballpitchers. Recruitment of
subjects were done during off season to avoid threat
to internal validity. Pilates exercise methods are
taught to the subjects and exercises are performed on
mats and tables. Outcome measures wereDouble leg
lowering (DLL) test, Star excursion balance test
(SEBT) test and throwing speed.For each subject
Double leg lowering (DLL) test, Star excursion
balance test (SEBT) test and throwing speed is
measured prior to intervention and intervention was
continued for 10 weeks and was introduced to one
subject at a time. The baseline measurements were
compared with after intervention measurements.
(DLL) test showed the percent change of 24.43­32.6%
and (SEBT) showed change of 4.63­17.84% and
throwing speed measurements ranged from 2.29­
5.3% with Pilates exercises.  The Pilates method of
exercise implicated into an off­season baseball
conditioning program have a positive  effect on
performance in  trunk strength and stability test and
on single leg balance test in all subjects who were
studied. Throwing velocity was also positively
improved.

Discussion

The prone lying TrA isolation test can classify
subjects accurately into LBP and painless group in
about 80% of subjects(Hodges et al.). Lumbo­pelvic
instability can occur due to TrA dysfunction and there
is increased incidence of low back pain (Richardson
et al.,1992; Jull et al., 1993) Herrington et al.
demonstrated that subjects trained with pilates have
higher TrAactivity than abdominal curl trained and
untrained people. The onset of limb load is
predicatble in pilates exercises which can lead to pre
setting of TrA because of anticipation of load by the
body.

 Study by D. M . Rossi et al., demonstrated that
trunk stability during pilates exercises on mats
showed high coactivation of trunk muscles especially
on right side muscles. Asymmetry of load application
from lower limbs during performing unilateral
exercises may have generated disturbance and trunk
rotation which has lead to higher coactivation of
right sided muscles. Overall pilates exercises has
shown to increase coactivation of global muscles of
both sides.

In the  study conducted by Moon.J. H. et al.,
comparison of surface EMG and deep muscle
thickness in experienced pilates instructors and
resistance instructors relative to control subjects   was
done. Study demonstrated that muscle activation
does not depend on experience. However activity of
deep muscles was similar in both groups, but TrA is
most activated in pilates group. Also the thickness of
TrA and IO muscle is increased both in pilates and
resistance exercise group. The increase in thickness
can be  becausepilates and resistance exercise groups
may be familiar with  exercises. The increase in
thickness of IO muscle with resistance exercise can
be a result of hypertrophy   as resistance exercises
stabilize the lumbar spine as they work with global
muscles against external load (Sitilertpisan et al.,
2011).

The purpose of study by Queiroz et al., was to
compare activation of trunk flexors, extensors and
hip muscles during pilates exercises. Activation of
trunk muscles found to be increased with pilates
training. Exercises with trunk flexion increased
external oblique and gluteus medius activity but
reduced multifidus activity. Activity of rectus
abdominis was much higher in trunk flexed and
pelvis retroversion exercise. While multifidus activity
is found to be higher during trunk extensor exercises.

In a study by  Tony English, et al., 2007,there is
improvement in the subjects performance after the
Pilates exercises. Positive changes are seen  very early
in DLL test. Positive changes are also seen in subjects
and throwing velocity is also found to be  increased
in all subjects. Although limitations are there in study
because a single subject design can have a threat
over external validity.

Conclusion

Various methods of exercises has been used such
as, strengthening exercises, flexibility training,
abdominal drawing­in maneuver  for core
stabilization but there is evidence which shows that
Pilates exercises can also be  used  for core
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stabilization and has positive effects on core stability.
Pilates training also enhance postural stability and
performance in athletes.

But there were lot of limitations in the studies
which were conducted. One  study was single subject
design which imposed the threat on external validity.
In some studies they performed the protocol  in single
attempt with the limitation that the results can be
different on other days.  Some studies were performed
on people who are trained in that particular exercise
programme which can make them familiar with and
can lead to different results. Therefore , further studies
are required on these factors.
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Abstract

The nervous system mobilization has emerged as a significant addition to the treatment of different
musculoskeletal injuries. There are different techniques directed at restoring normal neural physiology
andbiomechanics. There are studies suggest one of the factor of recurrent hamstring strain is altered
neural tissue mobility. Studies have also shown the effectiveness of neural mobilisation technique to
increase hamstring flexibility.

Keywords: Neural Mobilisation; Hamstring Strain; Stretching; Flexibility.
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Flexibility is said to be essential in the maintenance
and improvement of correct posture, promotion of
appropriate and elegant behaviour, and promotion
and development of motor skills(Ogura Y et al 2006).
Limited flexibility has adverse effect on normal
biodynamic balance and function and causes
musculoskeletaldamage, pain due to overuse, and
reduction in physical performance(Halbertsma JP et
al 1996, Hartig DE et al 1999). It is one of the major
factors that predisposes the hamstring muscle into
strain injuries. The hamstring muscles play an
important role in the performanceof daily activities
such as controlled movement of the trunk, walking,
running, and jumping, and it is an important muscle
involved in maintaining balance and posture in
standing position. The hamstrings significantly affect
flexibility of the body, and reduced hamstring
flexibility results in decreases in trunk stability and
balance due to improper adjustment of the gluteus
maximus and abdominal muscles. Hamstring strain
injuries are common problem within elite and
recreational sport, regularly resulting in frequent
occurrence and lengthy time off sport. These injuries
occurs in wide range of sports that involve high
speed running like football, soccer, sprtinting, rugby

(Bahr & Holme, 2003; Davis, et al 2005; Decoster,et al
2005; Malliaropoulos, et al 2004). The hamstring
strain injuries are characterized by acute pain in the
posterior thigh and disruption of fibres in the
hamstring muscle, these are the most common injury
sustained in sports (Orchard and Seward, 2010;
Woods et al., 2004; Drezner et al., 2005) andre­
occurrence rates are also very high (Orchard and
Seward, 2010).The most significant risk factor for
future injury is the combination of high rate of injury
and a previous hamstring strain (Arnason et al.,
2004),this proposes that our understanding of the
neuromuscular maladaptations that occur following
hamstring strain requires further attention.

There are various predisposing factors for
hamstring injury have been suggested within the
literature that includes: muscle imbalance (Croisier,
2004; Croisier, et al, 2002);insufficient warm­up
(Safran, et al, 1988); neural tension (Turl& George,
1998); poor flexibility (Witvrouw, Danneels, et al
2003); and previous injuries (Bennell et al., 1998;
Verrall, et al 2001). Amongst risk factors for
hamstring injury, inadequate extensibility within the
posterior thigh compartment seems to be one of the
more commonly accepted causes (Davis et al., 2005;
Decoster, et al 2004) and it has been recommended
that stretching afore physical activity could increase
extensibility of the stretched muscle, fascia and
neural tissues, which could in turn decrease the
chance for injury (Halbertsma & Eisma, 1999; Hartig
& Henderson, 1999; Ross, 1999). It has also been
proposedthat pain occurs due to neural tissue
involvement is one factor includes in the etiology and
differential diagnosis of grade I hamstring strains.
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Adverse neural tension described as abnormal
physiological and mechanical responses produced
from the nervous system structures when their
normal range of movement and stretch capabilities
are tested (Butler DS.1989 ). This alteration can either
be extraneural (ie., an interface problem between the
nerve and the tissue that it runs through) and/or
intraneural (ie., changes within the nerve). With the
close proximity of the sciatic nerve to the hamstrings,
adverse neural tension may provide an alternate or
additional factor in the etiology of single and/or
repetitive hamstring strain. It is possible that repeated
injury to the hamstrings could produce inflammation
and possible scarring, which could interfere with
normal mobility and nutritional well­being of the
sciatic nerve, producing clinical sips of adverse
neural tension.The impact of strain injuries on the
neural function of the involved muscle has been
largely overlooked.

Nerve adhesions in the hamstring may alter
neurodynamics and cause abnormal mechano
sensitivity of the sciatic nerve; which could influence
hamstring flexibility. Changes in mechanosensitivity
of the neural tissue have been shown to limit
hamstring length in normal healthy individuals
(Lew and Briggs, 1997; McHugh et al. 2012) and in
individuals with previous hamstring
injuries(Kornberg & Lew, 1989; Turl and George,
1998). Any mechanical or physiological alterations
in the nerve can result in mechanosensitivitywhich
is the sensitivity of a nerve to movement (Boyd et al.,
2009) and can contribute to pain during movement
or sustained postures (Shacklock, 2005). Research
has stated a positive slump test in 57%–76% of
subjects with a grade I hamstring strain(Turl SE,
George KP. 1998). Alternatively, the protective muscle
contraction of the hamstring muscles found in the
presence of neural mechanosensitivity(Hall T,
Zusman M, Elvey R. 1998) might result in hamstrings
inflexibility and thereby predispose the muscle to
followingstrain injury. In fact, as neural sliding
intervention can decrease neural mechanosensitivity,
(Hall T, Zusman M, Elvey R. 1998) it is possible that
addition of these interventions for the management
of muscle tissues would be useful. Neuromeningeal
mechano sensitivity presenting clinically as positive
adverse neural tension signs is a probable yet only
retrospectively studied possible risk factor for or
potential differential diagnosis to be considered in
hamstring strain injury (Gabbe BJ et al., 2005). The
research evidence for stretching as mean of
prevention of hamstring strain injuries is equivocal,
yet stretching is used commonly for just this purpose.

Neural mobilization techniques have been shown

to be effective adjunct interventions in the
rehabilitation of patients with grade I hamstring
injury (Kornberg C, Lew P., 1989). The principle of
neural mobilization is that changes in the mechanics
or the physiology of the nervous system can result in
other system dysfunctions or dysfunctions of the
musculoskeletal structures that receive its
innervations. Nowadays Neurodynamics is a more
recognised term referring to the integrated
physiological, biomechanical, and morphological
functions of the nervous system. Irrespective of the
underlying construct, it is vital that the nervous
system is able to adapt to mechanical loads, and it
must undergo distinct mechanical events such as
elongation, sliding, cross­sectional change,
angulation, and compression. If these dynamic
protective mechanisms fail, the nervous system is
vulnerable to neural edema, ischaemia, fibrosis, and
hypoxia, which may cause altered neurodynamics.

When neural mobilization is used for treatment of
adverse neurodynamics, the primary theoretical
objective is to attempt to restore the dynamic balance
between the relative movement of neural tissues and
surrounding mechanical interfaces, thereby allowing
reduced intrinsic pressures on the neural tissue and
thus promoting optimum physiologic function. The
theorized benefits from such techniques include
facilitation of nerve gliding, reduction of nerve
adherence, dispersion of noxious fluids, increased
neural vascularity, and improvement of axoplasmic
flow.

When applying neurodynamics, tension occurs
in the nervous system, and pressure within the nerve
increases due to the decrease of the cross­sectional
area, and the axonal transport system lengthens the
sciatic nerve after shortening because of the influence
of the surrounding related structures and hamstring
flexibility. After extension of the nerve and muscle,
muscle performance is improved because of increases
in the number of muscle fibre segments and cross­
sectional area of muscle fibers. Shacklock describes
neurodynamic treatment for restricted sciatic nerve
mobility in the hamstring in the form of a sliding
dysfunction and tension dysfunction.
Neurodynamic slider is a type of neural mobilization
where one end of the neural system is elongated and
other end is slackened. It produces a sliding
movement of neural structures relative to their
surrounding tissues. Neurodynamic tensioner is the
second type of neural mobilization where joint
movements are performed simultaneously in order
to lengthen the nerve bed, which applies a tensile
load to the nerve structures. It relies on the natural
viscoelasticity of the nervous system.
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Méndez­Sánchez et al. applied a neurodynamic
sliding technique to the hamstrings of healthy male
soccer players, observing a greater improvement in
ROM than that after general stretching, and
Castellote­Caballero et al.  also applied a
neurodynamic sliding technique to 28 healthy
football players, with a significant increase in ROM
demonstrated using the passive SLR test. These
findings were consistent with the results of this
study. These findings can beexplained as follows. If
tension is applied to the nervous system while
applying neurodynamics, the reduction of the cross­
sectional area and increase in pressure in the nerve
result in extension and movement of the sciatic nerve
together with the hamstring and compliance of the
nerve, resulting in increased flexibility.

Conclusion

 Hamstring strain injuries are common both in
athletic population and general population. Neural
mobilisation methodology   has been to improve   the
outcome measures in terms of pain and range of
motion. Adverse neurodynamic tension  tests(ANDT)
are helpful in diagnosing the involvement of neural
component in hamstring injury. Neural mobilisation
provide facilitation of nerve gliding, reduction of
nerve adherence, dispersion of noxious fluids,
increased neural vascularity, and improvement of
axoplasmic flow. Above this also helps in decreasing
the number of AIGS (abnormal  impulse  generating
sites). This thing  along with the tensioning
component in neural mobilisation helps in
management of hamstring injuries.
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