
36

INTRODUCTION

Knee pain is known as one of the frequently reported 
cases involving musculoskeletal conditions, 22-23% of the 
population suffer from the condition around the age of 65 
years. Osteoarthritis is the most common type of arthritis, 
according to the National Health Service, USA. 8.5 million 
People are affected by this condition. The arthritis founda-
tion of USA, also states that almost 27 million of Americans 
are suffering from this condition1. Prevalence rates are 
higher in females than in males2.The knee joint, along with 
other major weight bearing joints of the body including hip 
joints and spine are more prone to damage by going 
through degenerative changes3. 

Osteoarthritis is usually the main cause of knee pain in 
elderly individuals4. Knee osteoarthritis produces significant 
changes which may affect many other aspects of life 
including health related quality of life, physical, mental 
and social components of health are affected by these 
degenerative changes.

Osteoarthritis is a progressive, irreversible disease. Signs 
and symptoms gradually get worse over a period of time. 
Since it is an irreversible disease, there is no cure. However, 
available therapies may help with pain reduction, subside 
inflammation and swelling. These therapies also play an 
important role in muscle strengthening, to keep the 
patients mobile and active. Experts say that patients who 
take steps to actively manage their osteoarthritis are more 
likely to overcome their symptoms.

Motion impairments attributed to many other causes 
which includes immobilization following any injury5,  
surgical interventions to repair or remove menisci6,7 and 
osteoarthritis8,9, itself.

Soft tissue changes around the knee joint can lead to 
decrease in strength of the quadriceps muscles and 
sagital range of motion, which may further lead to 
increased soft tissue contracture.10 These changes all 
together produce a typical clinical picture of joint pain, 
and stiffness at rest.

These symptoms further lead to difficulty face by patients 
to perform daily activities and weight bearing. This 
facilitates progression in disability.11

The treatment of knee osteoarthritis is currently limited to 
symptoms management, rather than progression control12.  
An evidence based approach to management of osteo-
arthritis should include patient guidance and awareness 
about the disease, pain control, options to improve 
functions, decrease disability, and prevent disease 
progression13. 

Treatments commonly available involve pharmacological 
treatments, non-pharmacological strategies and surgical 
interventions. Analgesics and anti-inflammatory drugs are 
widely used in management14, despite known serious 
adverse effects associated with long term NSAID use15,16, 

Paracetamol is known as primary oral analgesic, if 
successful the long term use preferred. These types of 
therapies help to deal with symptoms. Osteoarthritis is 
often viewed as a problem of biomechanical functions. In 
order to treat the large and growing numbers of sufferer’s 
various treatment options besides the use of medicine are 
utilized. Thus, many patients visit practitioners who provide 

therapies which intend to improve functional activities. 
Concerns regarding lost function, include ability to ambu-
late are addressed through different forms of physical 
therapy. These therapies include strength-based and 
exercise program to achieve their long term goal that is 
functional capability and ambulation.

Treatment plan consisting of an aerobic walking and 
strengthening exercises of quadriceps give desired results 
17.

For the treatment of pain and motion impairment(s) the 
healthcare professionals in spine and peripheral joints 
utilize their purpose of joint mobilization for treatment. Most 
of the research studies used techniques that are aimed at 
the spine and upper extremities, with a lesser amount of 
evidence for the efficacy of lower extremities mobilization. 
The manual therapy shows effective results in improving 
flexion of knee joint also shows effectiveness in climbing 
stairs in patients suffering from anterior knee pain and also 
little amount of improvement in knee pain17.

Muscle strength, proprioception and functional perfor-
mance seems to be effectively improved when manual 
therapy combined with appropriate exercise therapy, 
then just a randomized exercise therapy. When muscle 
strength is lost and there is decreased activity of extensors 
of knee found to be associated with anterior knee pain, 
this refers to muscle inhibition. Sacroiliac joint manipulation  
helped to overcome muscle inhibition of knee extensors. 
What muscle function benefited, so spinal manipulation 
known to have effective results in muscle inhibition of 
lower limb musculatures17.

Studies precise to knee joint are focused on mobilization, 
which includes anterior/posterior joint mobilization as well 
as patellar glides to improve outcomes in patients with 
knee pain. Different sort of treatment strategies is suggest-
ed, which aim to reduce pain and prevent functional 
deterioration in future17,18. Traction is applied at a right 
angle to the treatment plane, which is for the tibiofemoral 
joint, is located in the concave proximal end of the tibia.

Kalten born defined a grading system for traction. There 
are three types of tractions. According to the above 
mentioned grading, grade lll of the traction is linear 
motion, applied with sufficient force to take up the slake in 
the joint capsule. Ensure that the soft tissues surrounding 
the knee joint become taut.

Studies done in the past had shown that TENS increases 
pain and heat threshold in healthy individuals. Transcuta-
neous electrical nerve stimulator is an inexpensive, non-in-
vasive intervention used in various painful conditions19.

TENS has a better effect in pain that is being evoked by 
movements, also shows beneficial results by providing 
functional improvement20. Application of tens is through 
four self-adhesive electrodes that are place in a bucket 
method surrounding the knee joint with OA for 20 minutes 
at a comfortable intensity21. The specific site for electrode 
placement is determined by the allocation examiner using 
point of least impedance22.

The intention of this research was to determine before 
session condition and changes after the treatment session 
is provided by TENS and by manual therapy. Manual 
therapy is joint traction and mobilization on measures of 
pain.

Traction Grading
Kalten born Traction Grading Scale 
Grade I - Neutralizes joint pressure without separation of 
joint surfaces
Grade II - Separates articulating surfaces, taking up slack 
or eliminating play within joint capsule
Grade III - Stretching of soft tissue surrounding joint

Transcutaneous Electrical Nerve Stimulation (TENS)
It is a non-invasive modality with very few adverse effects 
that is used in physiotherapy for control of pain. Seven 
studies using TENS in people with knee osteoarthritis (OA) 
were identified for this review; device setting, application 
and outcomes measured varied between studies23. 

METHODOLOGY

Study Design
Randomized Control Trial (Experimental study)

Setting
Research was conducted at Outpatient Department of 
tertiary care hospital.

Duration of Study
6 months.

Sample Size
Sample size was calculated as 309.7 taking prevalence of 
knee OA 22-28%24, at 95% confidence level and margin of 
error is 0.05. To avoid data wastage 310 Individual will be 
included in the study.

Sampling Techniques
Simple Random Sampling

Sample Selection
Inclusion Criteria
Individuals coming for physiotherapy treatment 
diagnosed with Knee Osteoarthritis between the age 
group of 40 to 75. 

Exclusion Criteria
1. Osteoporosis
2. Knee joint infection
3. Acute rheumatoid arthritis

Pain referred from hip, sacroiliac, and lumbar spine.
1. A ligament injury
2. Cognitive deficits
3. Patello femoral arthritis.

Data Collection Tool
Date was collected using Oxford Knee Pain Scale Ques-
tionnaire. 

Data Analysis
Statistical package for social science (SPSS-20) was used 
to analyze data, means and standard deviation of all 
quantitative parameters, for effect was calculated  other 
qualitative parameters. 

RESULTS

Table 1.01 participants 
A sample of 310 participants including 62 males and 248 

females, participated in this research, which measured 
outcomes over sessions. Therefore, results for OKPS data

included all participants. No participant discontinued 
treatment due to increased knee pain. All participants 
completed all session. 

Table 1.02 mean and std. deviation of age
The mean age (± 9.61) for all participants was 54.40 years. 

The mean value for active knee flexion AROM before 
intervention was 35.74 compared to 20.73 after the last 
intervention. This change between first and last recorded 
measurement of active knee flexion represented a mean 
increase of 15.01 in the all participants. The difference of 
15.01 was statistically significant. On the other hand the 
mean value for electrotherapy before intervention was 
50.65 compared to 38.23 after the last intervention. 

The mean difference was 12.42. Electro therapy (TENS) 
also significant but less than manual traction.

DISCUSSION

After the completion of following therapeutic session of 
end-range manual traction mobilization applied to the 
tibio femoral joint, there was significant improvement in 
knee flexion AROM. The research participants experi-
enced a mean increase of 15.01 in active knee flexion 
which was measured before starting the treatment and 
measurements taken after the completion of therapy. This 
research utilized a therapeutic intervention applied manu-
ally, giving traction to articular surfaces and also stretch-
ing particular soft tissues in the region of both knee joints. 
The efficacy of the applied manual technique may relate 
to its application at the available range of motion. As well, 
manual traction applied over the TF joint may temporarily 
diminish the compression on the meniscus and facilitate 
the movement of fluid within the joint. The effects may 
help to subside the pain and swelling by decreasing the 
potential motion-limiting effects25. 

According to Maher et al significant differences were 
observed in passive range of motion after the application 
of 2 minutes and 4 minutes of joint traction with no signifi-
cance noted after 4 minutes. While pain felt by the individ-
uals did not change significantly over time, but level of 
pain did change during each session of therapy26. It was 
evident in our data that manual traction showed better 
results in patients with knee osteoarthritis pain.

In another article by Polard H et al stated that a short-term 
manual therapy knee protocol found effective in pain 
reduction in research participants suffering from osteoar-
thritic knee pain. This resulted in great improvement in 
knee functions immediately after the end of second week 
of treatment session27. In our study we had similar results 
and the manual traction has been extremely effective as 
a treatment option.

The research participants show a statically significant 
change in active flexion of knee during every therapeutic 
session, due to which application of manual traction to 
the joint to improve knee flexion impairment is highly 
supported. The results of the study done shows statically 
significant changes after the treatment. We are also 
aware of the studies done, which also have reported 
these findings. Although the manual traction application 
to the tibiofemoral component did not produce a statical-
ly significant decline in knee pain when applied at a 
painful end range position, but level of pain did statically 
decrease during each treatment session. All members 

agreed and reported that they observe that the applica-
tion of this manual technique lead to decrease their knee 
pain.

The exact mechanism for the perceived pain decline by 
the application of manual traction or mechanical traction 
technique is not well understood, Although theoretically it 
is corelated with increase in synovial fluid circulation, 
stimulation of articular receptor, tissue extensibility 
enhancement also transient decrease of compressive 
loads on the articular surfaces28. 

CONCLUSION

The result of this research supports the application of 
manual TF joint traction as a mean of stretching shortened 
articular and periarticular tissues with decreased in levels 
of pain either during the treatment or at the end of session. 
There is significant improvement in knee flexion AROM. 
Pain level decreases during every treatment session.
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EFFECTS OF DEEP FRICTION MASSAGE ON 
TENDINITIS (LATERAL EPICONDYLITIS) IN 

COMPARISON TO ULTRASOUND THERAPY
ABSTRACT
 
OBJECTIVE
To compare the effects of deep friction massage and ultrasound therapy in 
subjects with tennis elbow in terms of pain, grip strength and functional 
activities.

STUDY DESIGN
Randomized Control Trial.

STUDY SETTINGS AND PARTICIPANTS
Study was conducted in Physiotherapy OPD of a tertiary care hospital. A 
sample of 50 patients were inducted in the study. Sample size calculated 
through open Epi calculator.

OUTCOME MEASURES
Patients with the diagnosed lateral epicondylitis (Tennis elbow) presenting to 
out Patient department of two tertiary care hospitals has been enrolled for 
study after written informed consent. Subjects were randomly allocated into 
two groups i.e. group A and group B. Group A = DFM + exercise, Group B = 
U/S + exercise.

RESULTS
Total 50 patients were randomized and divided into two groups. Group A: the 
mean pain score on VAS before treatment was 5.88±1.130 and after 
treatment 1.80±1.041 p-value=0.006. Group B: the mean pain score on VAS 
before treatment was 6.56±1.446 and after treatment was 2.72±1.208 
p-value=0.006. Group A: the mean grip strength score was 13.92±2.691 and 
in after treatment was 19.60±5.454 p-value=0.342. Group B: the mean grip 
strength was 15.12±2.505 and after treatment was 20.92±4.183p-value=0.342.

CONCLUSION
The present study showed no statistical difference in using deep frictional 
massage therapy in relieving pain, improving grip strength and functional 
performance in subject with tennis elbow.

KEY WORDS
Tennis Elbow, Lateral Epicondylitis, Deep Friction Massage, Hand Held Dyna-
mometer, Ultrasound Therapy, Grip Strength.

INTRODUCTION

Lateral Epicondylitis is commonly known as tennis elbow. It 
is characterized by an insidious onset of elbow pain on 
extension of wrist, during pronation or supination and 
aggravated by gripping action of the hand, such as 
holding tools, shaking hands, and lifting a kettle. This condi-
tion was first named by Morris (1882) who called it lawn 
tennis arm1-3.

Lateral epicondylitis affects 1-3% of the population, only 
5% of all patients seen are recreational tennis players. 
Although the syndrome has been identified in patients 
ranging from 20 to 60 years of age, it predominantly 
occurs in the fourth and fifth decades. Male and female 
prevalence rates are reportedly equal. Seventy-five 
percent of patients are symptomatic in their dominant 
arms4-7. A study conducted by Verhaar (1994) revealed 
that between the ages of 40 and 60 years, 10% of women 
and only 3% of men were affected8.

The specific muscle that is most often implicated clinically 
and surgically is the extensor carpi radialis brevis with 
occasional involvement of the extensor digitorum 
communis, extensor carpi radialis longus, and extensor 
carpi ulnaris. The possible reason for the frequent involve-
ment of the extensor carpi radialis brevis is its location as 
one of the most laterally situated muscles on the lateral 
epicondyle with slips taking origin from the radial collateral 
ligament9. The extensor carpi radialis brevis is intimately 
attached to the joint capsule, which is continuous with the 
radial collateral ligament and because of this proximity 
adhesions are more likely10.

Treatment options for lateral epicondylitis includes thera-
peutic ultrasound, phonophoresis, corticosteroid 
injections, acupuncture, electromagnetic field therapy, 
extracorporeal shockwave therapy, laser, deep transverse 
friction massage, cervical spine mobilization, taping, 
elbow joint mobilization, exercise elbow cuff, and 
surgery10.

Deep transverse friction (DTF) is also known as deep friction 
massage is a specific type of connective tissue massage 
applied precisely to the soft tissue structures such as 
tendons. It was developed in an empirical way by cyriax 
and is currently used extensively in rehabilitation 
practice11. It is a common clinical observation that 
application of DTF leads to immediate pain relief, the 
patient experiences a numbing effect during the session.  
Reassessment immediately after it shows reduction in pain 
and increase in strength and mobility. A number of 
hypotheses to explain the pain relieving effect of DTF have 
been put forward. Absolute contraindications to DTF are 
few12. It is never applied over active infections, bursitis and 

disorders of nerve structures, ossification and calcification 
of soft tissue, or active rheumatoid arthritis, care is required 
if there is fragile skin or the patient is on anticoagulant 
treatment13.

The PRTEE, formerly known as the Patient-Rated Forearm 
Evaluation Questionnaire (PRFEQ), is a 15-item question-
naire designed to measure forearm pain and disability in 
patients with lateral epicondylitis (also known as “tennis 
elbow”)14.

METHODOLOGY

Study Design
Randomized Control Trial

Sources of Data
Study was conducted in 3 renowned tertiary care           
hospitals.

Duration of Study
Six months

Sampling Technique
Simple Random Sampling.

Sampling Method
Subjects were randomly allocated into two groups i.e. 
group A and group B.
Group A: DFM + Exercises
Group B: Ultrasound +Exercises

Sample Size
A sample of 50 patients was inducted in the study and 
divided into two groups. 
Group A: 25 participants.
Group B: 25 participants.

Inclusion Criteria
1. Both male and female between 20 to 50years of age.
2. Pain and tenderness over the forearm extensor muscles 
origin.
3. Pain with 1 of the following positive tests: Mill’s test, 
Cozens test, Maudsley’s tests.15,16,17

Exclusion Criteria
1. History of fracture at the elbow joint.
2. If full extension is not obtained at elbow. Hyper mobile 
joints.
3. Sensitive skin.

4. A recent steroid injection during last 3 months.

Data Collection Tool
Patient-Rated Forearm Evaluation Questionnaire Hand 
held dynamometer– Baseline evaluation instrument.

Data Collection Procedure
The purpose of this study has been explained and a written 
informed consent was obtained from all the participants. 
The subjects were screened based on the inclusion and 
exclusion criteria. Demographic data was collected along 
with initial assessment of VAS, grip strength, Patient rated 
forearm evaluation questionnaire for lateral epicondylitis. 
After initial assessment they were allocated into 2 groups 
Group A and Group B with equal no of participants in 
each group

Both groups received the selected treatment for 1 session 
per day for 7 days continuously.

Group A – Deep friction massage + Exercise
Group B – Therapeutic Ultrasound + Exercise

Data Analysis Procedure
Data was entered in SPSS Version 20. Frequencies and 
percentages were taken out for all categorical variables. 
Independent T test was applied as test of significance to 
find association between two categorical variables. 
P-value less than 0.5, considered significant.

RESULT

All assessments are recorded using pre-structured, 
standardized forms. Outcome assessments are done by 
the trial doctors and by the patient answering a question-
naire.

Based on earlier studies and assessment of the validity and 
reliability of the outcome measures, the patient's evalua-
tion of improvement will be registered on a 6-point Likert 
scale (much worse - worse - a little worse - some improve-
ment- much improvement - completely recovered).

A total of 50 patients were randomized and divided into 
two equal groups. 30 male and 20 female patients [mean 
age 37.62 +7.44 (range 20-50 years)] were allocated. 
(Table 3).

After the treatment sessions all 50 patients were present to 
be re-assessed. Group frequencies are show in table 04. 
The patients were treated for 6 months at hospital under 
the supervision of physical therapist.

Group A: The result shows that the mean pain score of VAS 
before treatment 5.88 ± 1.130, but after treatment VAS 
score were decreased and intensity of pain was 1.80 ± 
1.041. P-value 0.006.Frequency of pain score is mentioned 
in Table 5.  
Group B: it has been observed that mean pain score of 
VAS before treatment was 6.56±1.446 and after treatment 
it was decreased and new value 2.72±1.208. 
P-value=0.006. Table 05 present group B values.

It has been observed the mean of grip strength in group A 
before the treatment was 13.92 ± 2.69 and after treatment 
the score was 19.60 ± 5.45. The result of group B shows that 
the mean of grip strength before the treatment was 15.12 
± 2.50 but after treatment score decreased, new value 
was 20.92 ± 4.18. All values are mentioned in table 06. 

DISCUSSION

Earlier studies, including meta-analyses, have determined 
that more researches on treatment options for lateral 
epicondylitis is required for making effective and sound 
treatment decisions, so evidence based treatment guide-
line should be incorporated.

This study was designed to mirror the normal work flow in a 
primary care setting, for making the result readily applica-
ble in this setting. We have selected current onset 
complaints as conflicting to recurring or severe form for 
easier comparison with earlier research, and also make 
the result more applicable in general training. It is estab-
lished that a treatment protocol reflecting usual treatment 
for this condition is essential18. With the help of assessment 
the patients’ time off paid service, we are hopeful to gain 
valuable awareness about the financial impacts of this 
condition.

To address the methodological problems in some earlier 
researches, we have designed our research as a random-
ized controlled study with the time period of six months. We 
observed that the deep frictional massage with exercises 
were more valid as compared to ultrasound therapy with 

exercises.

The deep frictional massage lead to immediate pain relief 
that is a common clinical observation18. Some patients 
experienced numbing effect during the treatment session. 
The Symptoms of some patients were reassessed immedi-
ately after the application of deep frictional massage, 
result showed reduction of pain and improved strength 
and mobility.18

Many theories and studies have been put forth to describe 
the pain relieving effects of DTF. According to Cyriax and 
Cyriax, DTF also lead to decreased pain provoking metab-
olites such as Lewis’s substances19. Another mechanism by 
which reduction in pain may be achieved through 
diffused noxious inhibitory controls, a pain suppression 
mechanism that releases erogenous opiates.

Study was done by G Ebenbichler et al in 1999 was on the 
patients having calcify shoulder tendinitis, for that purpose 
63 participants were selected to find out the therapeutic 
effects of ultrasound in shoulder calcific tendinitis20. The 
conclusion of the study was that ultrasound help in resolv-
ing the calcification. It also decreases pain, improves 
one's quality of life20.

In 1985 Binder et al tested the effectiveness of ultrasound; 
they took a group of individuals who were suffering from 
soft tissue lesions21. It was concluded through the study 
that ultrasound treatment enhances the recovery in most 
individuals with lateral epicondylitis. in one of the other 
studies done by Tim Noteboom et al10 in 1994,also point 
out that chronic symptom are usually linked to inadequate 
muscle power as well as muscle endurance. Jamar hand 
dynamometer was used in the study for the assessment of 
the grip22. Grip strength reduction was the obvious sign 
observed through the study. To overcome such deficiency 
a supervised strengthening exercise program was 
prescribed23.

During the research being done the participants of both 
groups were treated by applying strengthening as well as 
stretching exercises. These different types of exercises are 
necessary to enhance the repetitive wrist movement. 
These exercises are found to be beneficial for damaged 
wrist extensors24.

Through out the study it was observed that literatures have 
mentioned that strengthening exercise and stretching 
exercise both are effective whenever rehabilitation of 
tennis elbow is required. Stretching exercises to keep the 
tendon flexible and strengthening exercises to develop 
strength in the muscles. Positive effects of exercise 
program for tendon injuries may be attributable to length-
ening of tendon by stretching and strength of muscles by 
strengthening exercises. Loading effect must be achieved 
in tendon of muscle, and tensile strength of muscle tendon 
must be improved25.

CONCLUSION

This study supported the deep frictional massage therapy 
as a useful technique for relieving pain and improving grip 
strength in subject with tennis elbow. It also revealed that 
deep frictional massage is more effective in reducing pain 
in comparison with ultrasound therapy. This evidence will 
promote a more efficient treatment option for the 
management of tennis elbow.

Ethical Consideration
According to ethical consideration Patient privacy, 
Patient hygiene factor, Patient therapist relationship and 
Environment of the place where we treat the patient were 
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INTRODUCTION

Knee pain is known as one of the frequently reported 
cases involving musculoskeletal conditions, 22-23% of the 
population suffer from the condition around the age of 65 
years. Osteoarthritis is the most common type of arthritis, 
according to the National Health Service, USA. 8.5 million 
People are affected by this condition. The arthritis founda-
tion of USA, also states that almost 27 million of Americans 
are suffering from this condition1. Prevalence rates are 
higher in females than in males2.The knee joint, along with 
other major weight bearing joints of the body including hip 
joints and spine are more prone to damage by going 
through degenerative changes3. 

Osteoarthritis is usually the main cause of knee pain in 
elderly individuals4. Knee osteoarthritis produces significant 
changes which may affect many other aspects of life 
including health related quality of life, physical, mental 
and social components of health are affected by these 
degenerative changes.

Osteoarthritis is a progressive, irreversible disease. Signs 
and symptoms gradually get worse over a period of time. 
Since it is an irreversible disease, there is no cure. However, 
available therapies may help with pain reduction, subside 
inflammation and swelling. These therapies also play an 
important role in muscle strengthening, to keep the 
patients mobile and active. Experts say that patients who 
take steps to actively manage their osteoarthritis are more 
likely to overcome their symptoms.

Motion impairments attributed to many other causes 
which includes immobilization following any injury5,  
surgical interventions to repair or remove menisci6,7 and 
osteoarthritis8,9, itself.

Soft tissue changes around the knee joint can lead to 
decrease in strength of the quadriceps muscles and 
sagital range of motion, which may further lead to 
increased soft tissue contracture.10 These changes all 
together produce a typical clinical picture of joint pain, 
and stiffness at rest.

These symptoms further lead to difficulty face by patients 
to perform daily activities and weight bearing. This 
facilitates progression in disability.11

The treatment of knee osteoarthritis is currently limited to 
symptoms management, rather than progression control12.  
An evidence based approach to management of osteo-
arthritis should include patient guidance and awareness 
about the disease, pain control, options to improve 
functions, decrease disability, and prevent disease 
progression13. 

Treatments commonly available involve pharmacological 
treatments, non-pharmacological strategies and surgical 
interventions. Analgesics and anti-inflammatory drugs are 
widely used in management14, despite known serious 
adverse effects associated with long term NSAID use15,16, 

Paracetamol is known as primary oral analgesic, if 
successful the long term use preferred. These types of 
therapies help to deal with symptoms. Osteoarthritis is 
often viewed as a problem of biomechanical functions. In 
order to treat the large and growing numbers of sufferer’s 
various treatment options besides the use of medicine are 
utilized. Thus, many patients visit practitioners who provide 

therapies which intend to improve functional activities. 
Concerns regarding lost function, include ability to ambu-
late are addressed through different forms of physical 
therapy. These therapies include strength-based and 
exercise program to achieve their long term goal that is 
functional capability and ambulation.

Treatment plan consisting of an aerobic walking and 
strengthening exercises of quadriceps give desired results 
17.

For the treatment of pain and motion impairment(s) the 
healthcare professionals in spine and peripheral joints 
utilize their purpose of joint mobilization for treatment. Most 
of the research studies used techniques that are aimed at 
the spine and upper extremities, with a lesser amount of 
evidence for the efficacy of lower extremities mobilization. 
The manual therapy shows effective results in improving 
flexion of knee joint also shows effectiveness in climbing 
stairs in patients suffering from anterior knee pain and also 
little amount of improvement in knee pain17.

Muscle strength, proprioception and functional perfor-
mance seems to be effectively improved when manual 
therapy combined with appropriate exercise therapy, 
then just a randomized exercise therapy. When muscle 
strength is lost and there is decreased activity of extensors 
of knee found to be associated with anterior knee pain, 
this refers to muscle inhibition. Sacroiliac joint manipulation  
helped to overcome muscle inhibition of knee extensors. 
What muscle function benefited, so spinal manipulation 
known to have effective results in muscle inhibition of 
lower limb musculatures17.

Studies precise to knee joint are focused on mobilization, 
which includes anterior/posterior joint mobilization as well 
as patellar glides to improve outcomes in patients with 
knee pain. Different sort of treatment strategies is suggest-
ed, which aim to reduce pain and prevent functional 
deterioration in future17,18. Traction is applied at a right 
angle to the treatment plane, which is for the tibiofemoral 
joint, is located in the concave proximal end of the tibia.

Kalten born defined a grading system for traction. There 
are three types of tractions. According to the above 
mentioned grading, grade lll of the traction is linear 
motion, applied with sufficient force to take up the slake in 
the joint capsule. Ensure that the soft tissues surrounding 
the knee joint become taut.

Studies done in the past had shown that TENS increases 
pain and heat threshold in healthy individuals. Transcuta-
neous electrical nerve stimulator is an inexpensive, non-in-
vasive intervention used in various painful conditions19.

TENS has a better effect in pain that is being evoked by 
movements, also shows beneficial results by providing 
functional improvement20. Application of tens is through 
four self-adhesive electrodes that are place in a bucket 
method surrounding the knee joint with OA for 20 minutes 
at a comfortable intensity21. The specific site for electrode 
placement is determined by the allocation examiner using 
point of least impedance22.

The intention of this research was to determine before 
session condition and changes after the treatment session 
is provided by TENS and by manual therapy. Manual 
therapy is joint traction and mobilization on measures of 
pain.

Traction Grading
Kalten born Traction Grading Scale 
Grade I - Neutralizes joint pressure without separation of 
joint surfaces
Grade II - Separates articulating surfaces, taking up slack 
or eliminating play within joint capsule
Grade III - Stretching of soft tissue surrounding joint

Transcutaneous Electrical Nerve Stimulation (TENS)
It is a non-invasive modality with very few adverse effects 
that is used in physiotherapy for control of pain. Seven 
studies using TENS in people with knee osteoarthritis (OA) 
were identified for this review; device setting, application 
and outcomes measured varied between studies23. 

METHODOLOGY

Study Design
Randomized Control Trial (Experimental study)

Setting
Research was conducted at Outpatient Department of 
tertiary care hospital.

Duration of Study
6 months.

Sample Size
Sample size was calculated as 309.7 taking prevalence of 
knee OA 22-28%24, at 95% confidence level and margin of 
error is 0.05. To avoid data wastage 310 Individual will be 
included in the study.

Sampling Techniques
Simple Random Sampling

Sample Selection
Inclusion Criteria
Individuals coming for physiotherapy treatment 
diagnosed with Knee Osteoarthritis between the age 
group of 40 to 75. 

Exclusion Criteria
1. Osteoporosis
2. Knee joint infection
3. Acute rheumatoid arthritis

Pain referred from hip, sacroiliac, and lumbar spine.
1. A ligament injury
2. Cognitive deficits
3. Patello femoral arthritis.

Data Collection Tool
Date was collected using Oxford Knee Pain Scale Ques-
tionnaire. 

Data Analysis
Statistical package for social science (SPSS-20) was used 
to analyze data, means and standard deviation of all 
quantitative parameters, for effect was calculated  other 
qualitative parameters. 

RESULTS

Table 1.01 participants 
A sample of 310 participants including 62 males and 248 

females, participated in this research, which measured 
outcomes over sessions. Therefore, results for OKPS data

included all participants. No participant discontinued 
treatment due to increased knee pain. All participants 
completed all session. 

Table 1.02 mean and std. deviation of age
The mean age (± 9.61) for all participants was 54.40 years. 

The mean value for active knee flexion AROM before 
intervention was 35.74 compared to 20.73 after the last 
intervention. This change between first and last recorded 
measurement of active knee flexion represented a mean 
increase of 15.01 in the all participants. The difference of 
15.01 was statistically significant. On the other hand the 
mean value for electrotherapy before intervention was 
50.65 compared to 38.23 after the last intervention. 

The mean difference was 12.42. Electro therapy (TENS) 
also significant but less than manual traction.

DISCUSSION

After the completion of following therapeutic session of 
end-range manual traction mobilization applied to the 
tibio femoral joint, there was significant improvement in 
knee flexion AROM. The research participants experi-
enced a mean increase of 15.01 in active knee flexion 
which was measured before starting the treatment and 
measurements taken after the completion of therapy. This 
research utilized a therapeutic intervention applied manu-
ally, giving traction to articular surfaces and also stretch-
ing particular soft tissues in the region of both knee joints. 
The efficacy of the applied manual technique may relate 
to its application at the available range of motion. As well, 
manual traction applied over the TF joint may temporarily 
diminish the compression on the meniscus and facilitate 
the movement of fluid within the joint. The effects may 
help to subside the pain and swelling by decreasing the 
potential motion-limiting effects25. 

According to Maher et al significant differences were 
observed in passive range of motion after the application 
of 2 minutes and 4 minutes of joint traction with no signifi-
cance noted after 4 minutes. While pain felt by the individ-
uals did not change significantly over time, but level of 
pain did change during each session of therapy26. It was 
evident in our data that manual traction showed better 
results in patients with knee osteoarthritis pain.

In another article by Polard H et al stated that a short-term 
manual therapy knee protocol found effective in pain 
reduction in research participants suffering from osteoar-
thritic knee pain. This resulted in great improvement in 
knee functions immediately after the end of second week 
of treatment session27. In our study we had similar results 
and the manual traction has been extremely effective as 
a treatment option.

The research participants show a statically significant 
change in active flexion of knee during every therapeutic 
session, due to which application of manual traction to 
the joint to improve knee flexion impairment is highly 
supported. The results of the study done shows statically 
significant changes after the treatment. We are also 
aware of the studies done, which also have reported 
these findings. Although the manual traction application 
to the tibiofemoral component did not produce a statical-
ly significant decline in knee pain when applied at a 
painful end range position, but level of pain did statically 
decrease during each treatment session. All members 

agreed and reported that they observe that the applica-
tion of this manual technique lead to decrease their knee 
pain.

The exact mechanism for the perceived pain decline by 
the application of manual traction or mechanical traction 
technique is not well understood, Although theoretically it 
is corelated with increase in synovial fluid circulation, 
stimulation of articular receptor, tissue extensibility 
enhancement also transient decrease of compressive 
loads on the articular surfaces28. 

CONCLUSION

The result of this research supports the application of 
manual TF joint traction as a mean of stretching shortened 
articular and periarticular tissues with decreased in levels 
of pain either during the treatment or at the end of session. 
There is significant improvement in knee flexion AROM. 
Pain level decreases during every treatment session.
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INTRODUCTION

Lateral Epicondylitis is commonly known as tennis elbow. It 
is characterized by an insidious onset of elbow pain on 
extension of wrist, during pronation or supination and 
aggravated by gripping action of the hand, such as 
holding tools, shaking hands, and lifting a kettle. This condi-
tion was first named by Morris (1882) who called it lawn 
tennis arm1-3.

Lateral epicondylitis affects 1-3% of the population, only 
5% of all patients seen are recreational tennis players. 
Although the syndrome has been identified in patients 
ranging from 20 to 60 years of age, it predominantly 
occurs in the fourth and fifth decades. Male and female 
prevalence rates are reportedly equal. Seventy-five 
percent of patients are symptomatic in their dominant 
arms4-7. A study conducted by Verhaar (1994) revealed 
that between the ages of 40 and 60 years, 10% of women 
and only 3% of men were affected8.

The specific muscle that is most often implicated clinically 
and surgically is the extensor carpi radialis brevis with 
occasional involvement of the extensor digitorum 
communis, extensor carpi radialis longus, and extensor 
carpi ulnaris. The possible reason for the frequent involve-
ment of the extensor carpi radialis brevis is its location as 
one of the most laterally situated muscles on the lateral 
epicondyle with slips taking origin from the radial collateral 
ligament9. The extensor carpi radialis brevis is intimately 
attached to the joint capsule, which is continuous with the 
radial collateral ligament and because of this proximity 
adhesions are more likely10.

Treatment options for lateral epicondylitis includes thera-
peutic ultrasound, phonophoresis, corticosteroid 
injections, acupuncture, electromagnetic field therapy, 
extracorporeal shockwave therapy, laser, deep transverse 
friction massage, cervical spine mobilization, taping, 
elbow joint mobilization, exercise elbow cuff, and 
surgery10.

Deep transverse friction (DTF) is also known as deep friction 
massage is a specific type of connective tissue massage 
applied precisely to the soft tissue structures such as 
tendons. It was developed in an empirical way by cyriax 
and is currently used extensively in rehabilitation 
practice11. It is a common clinical observation that 
application of DTF leads to immediate pain relief, the 
patient experiences a numbing effect during the session.  
Reassessment immediately after it shows reduction in pain 
and increase in strength and mobility. A number of 
hypotheses to explain the pain relieving effect of DTF have 
been put forward. Absolute contraindications to DTF are 
few12. It is never applied over active infections, bursitis and 

disorders of nerve structures, ossification and calcification 
of soft tissue, or active rheumatoid arthritis, care is required 
if there is fragile skin or the patient is on anticoagulant 
treatment13.

The PRTEE, formerly known as the Patient-Rated Forearm 
Evaluation Questionnaire (PRFEQ), is a 15-item question-
naire designed to measure forearm pain and disability in 
patients with lateral epicondylitis (also known as “tennis 
elbow”)14.

METHODOLOGY

Study Design
Randomized Control Trial

Sources of Data
Study was conducted in 3 renowned tertiary care           
hospitals.

Duration of Study
Six months

Sampling Technique
Simple Random Sampling.

Sampling Method
Subjects were randomly allocated into two groups i.e. 
group A and group B.
Group A: DFM + Exercises
Group B: Ultrasound +Exercises

Sample Size
A sample of 50 patients was inducted in the study and 
divided into two groups. 
Group A: 25 participants.
Group B: 25 participants.

Inclusion Criteria
1. Both male and female between 20 to 50years of age.
2. Pain and tenderness over the forearm extensor muscles 
origin.
3. Pain with 1 of the following positive tests: Mill’s test, 
Cozens test, Maudsley’s tests.15,16,17

Exclusion Criteria
1. History of fracture at the elbow joint.
2. If full extension is not obtained at elbow. Hyper mobile 
joints.
3. Sensitive skin.

4. A recent steroid injection during last 3 months.

Data Collection Tool
Patient-Rated Forearm Evaluation Questionnaire Hand 
held dynamometer– Baseline evaluation instrument.

Data Collection Procedure
The purpose of this study has been explained and a written 
informed consent was obtained from all the participants. 
The subjects were screened based on the inclusion and 
exclusion criteria. Demographic data was collected along 
with initial assessment of VAS, grip strength, Patient rated 
forearm evaluation questionnaire for lateral epicondylitis. 
After initial assessment they were allocated into 2 groups 
Group A and Group B with equal no of participants in 
each group

Both groups received the selected treatment for 1 session 
per day for 7 days continuously.

Group A – Deep friction massage + Exercise
Group B – Therapeutic Ultrasound + Exercise

Data Analysis Procedure
Data was entered in SPSS Version 20. Frequencies and 
percentages were taken out for all categorical variables. 
Independent T test was applied as test of significance to 
find association between two categorical variables. 
P-value less than 0.5, considered significant.

RESULT

All assessments are recorded using pre-structured, 
standardized forms. Outcome assessments are done by 
the trial doctors and by the patient answering a question-
naire.

Based on earlier studies and assessment of the validity and 
reliability of the outcome measures, the patient's evalua-
tion of improvement will be registered on a 6-point Likert 
scale (much worse - worse - a little worse - some improve-
ment- much improvement - completely recovered).

A total of 50 patients were randomized and divided into 
two equal groups. 30 male and 20 female patients [mean 
age 37.62 +7.44 (range 20-50 years)] were allocated. 
(Table 3).

After the treatment sessions all 50 patients were present to 
be re-assessed. Group frequencies are show in table 04. 
The patients were treated for 6 months at hospital under 
the supervision of physical therapist.

Group A: The result shows that the mean pain score of VAS 
before treatment 5.88 ± 1.130, but after treatment VAS 
score were decreased and intensity of pain was 1.80 ± 
1.041. P-value 0.006.Frequency of pain score is mentioned 
in Table 5.  
Group B: it has been observed that mean pain score of 
VAS before treatment was 6.56±1.446 and after treatment 
it was decreased and new value 2.72±1.208. 
P-value=0.006. Table 05 present group B values.

It has been observed the mean of grip strength in group A 
before the treatment was 13.92 ± 2.69 and after treatment 
the score was 19.60 ± 5.45. The result of group B shows that 
the mean of grip strength before the treatment was 15.12 
± 2.50 but after treatment score decreased, new value 
was 20.92 ± 4.18. All values are mentioned in table 06. 

DISCUSSION

Earlier studies, including meta-analyses, have determined 
that more researches on treatment options for lateral 
epicondylitis is required for making effective and sound 
treatment decisions, so evidence based treatment guide-
line should be incorporated.

This study was designed to mirror the normal work flow in a 
primary care setting, for making the result readily applica-
ble in this setting. We have selected current onset 
complaints as conflicting to recurring or severe form for 
easier comparison with earlier research, and also make 
the result more applicable in general training. It is estab-
lished that a treatment protocol reflecting usual treatment 
for this condition is essential18. With the help of assessment 
the patients’ time off paid service, we are hopeful to gain 
valuable awareness about the financial impacts of this 
condition.

To address the methodological problems in some earlier 
researches, we have designed our research as a random-
ized controlled study with the time period of six months. We 
observed that the deep frictional massage with exercises 
were more valid as compared to ultrasound therapy with 

exercises.

The deep frictional massage lead to immediate pain relief 
that is a common clinical observation18. Some patients 
experienced numbing effect during the treatment session. 
The Symptoms of some patients were reassessed immedi-
ately after the application of deep frictional massage, 
result showed reduction of pain and improved strength 
and mobility.18

Many theories and studies have been put forth to describe 
the pain relieving effects of DTF. According to Cyriax and 
Cyriax, DTF also lead to decreased pain provoking metab-
olites such as Lewis’s substances19. Another mechanism by 
which reduction in pain may be achieved through 
diffused noxious inhibitory controls, a pain suppression 
mechanism that releases erogenous opiates.

Study was done by G Ebenbichler et al in 1999 was on the 
patients having calcify shoulder tendinitis, for that purpose 
63 participants were selected to find out the therapeutic 
effects of ultrasound in shoulder calcific tendinitis20. The 
conclusion of the study was that ultrasound help in resolv-
ing the calcification. It also decreases pain, improves 
one's quality of life20.

In 1985 Binder et al tested the effectiveness of ultrasound; 
they took a group of individuals who were suffering from 
soft tissue lesions21. It was concluded through the study 
that ultrasound treatment enhances the recovery in most 
individuals with lateral epicondylitis. in one of the other 
studies done by Tim Noteboom et al10 in 1994,also point 
out that chronic symptom are usually linked to inadequate 
muscle power as well as muscle endurance. Jamar hand 
dynamometer was used in the study for the assessment of 
the grip22. Grip strength reduction was the obvious sign 
observed through the study. To overcome such deficiency 
a supervised strengthening exercise program was 
prescribed23.

During the research being done the participants of both 
groups were treated by applying strengthening as well as 
stretching exercises. These different types of exercises are 
necessary to enhance the repetitive wrist movement. 
These exercises are found to be beneficial for damaged 
wrist extensors24.

Through out the study it was observed that literatures have 
mentioned that strengthening exercise and stretching 
exercise both are effective whenever rehabilitation of 
tennis elbow is required. Stretching exercises to keep the 
tendon flexible and strengthening exercises to develop 
strength in the muscles. Positive effects of exercise 
program for tendon injuries may be attributable to length-
ening of tendon by stretching and strength of muscles by 
strengthening exercises. Loading effect must be achieved 
in tendon of muscle, and tensile strength of muscle tendon 
must be improved25.

CONCLUSION

This study supported the deep frictional massage therapy 
as a useful technique for relieving pain and improving grip 
strength in subject with tennis elbow. It also revealed that 
deep frictional massage is more effective in reducing pain 
in comparison with ultrasound therapy. This evidence will 
promote a more efficient treatment option for the 
management of tennis elbow.

Ethical Consideration
According to ethical consideration Patient privacy, 
Patient hygiene factor, Patient therapist relationship and 
Environment of the place where we treat the patient were 
given due importance.
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Table 1:
Stages of Epicondylar Tendonosis (NIRSCHL)6

Stage 1

Stage 2

Stage 3

Stage 4

Exhibits generalized inflammation, 
which may recede.
Injury is characterized by the 
pathologic tissue alternations 
of angio fibroblastic degeneration.
Structural Failure
Injury includes the components of 
stages 2 or 3, but is also accompolis-
hed by fibrosis or calcification6.

Table 2:
Patient Rated tennis elbow evaluation (PRTEE)14

The PRTEE allows patients to rate their levels of
tennis elbow pain and disability from 0 to 10, 
and consists of 2 subscales:
1. PAIN subscale (0=no pain, 10=worst 
imaginable) -Pain-5 items
2. FUNCTION subscale (0=no difficulty, 
10=unable to do) Specific activities-6  items, 
Usual acticities-4 items
In addition to the individual subscale scores, 
a total score can be composed on a scale of 
100(0=no disability), where pain and functional 
problems are weighted equally.
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INTRODUCTION

Lateral Epicondylitis is commonly known as tennis elbow. It 
is characterized by an insidious onset of elbow pain on 
extension of wrist, during pronation or supination and 
aggravated by gripping action of the hand, such as 
holding tools, shaking hands, and lifting a kettle. This condi-
tion was first named by Morris (1882) who called it lawn 
tennis arm1-3.

Lateral epicondylitis affects 1-3% of the population, only 
5% of all patients seen are recreational tennis players. 
Although the syndrome has been identified in patients 
ranging from 20 to 60 years of age, it predominantly 
occurs in the fourth and fifth decades. Male and female 
prevalence rates are reportedly equal. Seventy-five 
percent of patients are symptomatic in their dominant 
arms4-7. A study conducted by Verhaar (1994) revealed 
that between the ages of 40 and 60 years, 10% of women 
and only 3% of men were affected8.

The specific muscle that is most often implicated clinically 
and surgically is the extensor carpi radialis brevis with 
occasional involvement of the extensor digitorum 
communis, extensor carpi radialis longus, and extensor 
carpi ulnaris. The possible reason for the frequent involve-
ment of the extensor carpi radialis brevis is its location as 
one of the most laterally situated muscles on the lateral 
epicondyle with slips taking origin from the radial collateral 
ligament9. The extensor carpi radialis brevis is intimately 
attached to the joint capsule, which is continuous with the 
radial collateral ligament and because of this proximity 
adhesions are more likely10.

Treatment options for lateral epicondylitis includes thera-
peutic ultrasound, phonophoresis, corticosteroid 
injections, acupuncture, electromagnetic field therapy, 
extracorporeal shockwave therapy, laser, deep transverse 
friction massage, cervical spine mobilization, taping, 
elbow joint mobilization, exercise elbow cuff, and 
surgery10.

Deep transverse friction (DTF) is also known as deep friction 
massage is a specific type of connective tissue massage 
applied precisely to the soft tissue structures such as 
tendons. It was developed in an empirical way by cyriax 
and is currently used extensively in rehabilitation 
practice11. It is a common clinical observation that 
application of DTF leads to immediate pain relief, the 
patient experiences a numbing effect during the session.  
Reassessment immediately after it shows reduction in pain 
and increase in strength and mobility. A number of 
hypotheses to explain the pain relieving effect of DTF have 
been put forward. Absolute contraindications to DTF are 
few12. It is never applied over active infections, bursitis and 

disorders of nerve structures, ossification and calcification 
of soft tissue, or active rheumatoid arthritis, care is required 
if there is fragile skin or the patient is on anticoagulant 
treatment13.

The PRTEE, formerly known as the Patient-Rated Forearm 
Evaluation Questionnaire (PRFEQ), is a 15-item question-
naire designed to measure forearm pain and disability in 
patients with lateral epicondylitis (also known as “tennis 
elbow”)14.

METHODOLOGY

Study Design
Randomized Control Trial

Sources of Data
Study was conducted in 3 renowned tertiary care           
hospitals.

Duration of Study
Six months

Sampling Technique
Simple Random Sampling.

Sampling Method
Subjects were randomly allocated into two groups i.e. 
group A and group B.
Group A: DFM + Exercises
Group B: Ultrasound +Exercises

Sample Size
A sample of 50 patients was inducted in the study and 
divided into two groups. 
Group A: 25 participants.
Group B: 25 participants.

Inclusion Criteria
1. Both male and female between 20 to 50years of age.
2. Pain and tenderness over the forearm extensor muscles 
origin.
3. Pain with 1 of the following positive tests: Mill’s test, 
Cozens test, Maudsley’s tests.15,16,17

Exclusion Criteria
1. History of fracture at the elbow joint.
2. If full extension is not obtained at elbow. Hyper mobile 
joints.
3. Sensitive skin.

4. A recent steroid injection during last 3 months.

Data Collection Tool
Patient-Rated Forearm Evaluation Questionnaire Hand 
held dynamometer– Baseline evaluation instrument.

Data Collection Procedure
The purpose of this study has been explained and a written 
informed consent was obtained from all the participants. 
The subjects were screened based on the inclusion and 
exclusion criteria. Demographic data was collected along 
with initial assessment of VAS, grip strength, Patient rated 
forearm evaluation questionnaire for lateral epicondylitis. 
After initial assessment they were allocated into 2 groups 
Group A and Group B with equal no of participants in 
each group

Both groups received the selected treatment for 1 session 
per day for 7 days continuously.

Group A – Deep friction massage + Exercise
Group B – Therapeutic Ultrasound + Exercise

Data Analysis Procedure
Data was entered in SPSS Version 20. Frequencies and 
percentages were taken out for all categorical variables. 
Independent T test was applied as test of significance to 
find association between two categorical variables. 
P-value less than 0.5, considered significant.

RESULT

All assessments are recorded using pre-structured, 
standardized forms. Outcome assessments are done by 
the trial doctors and by the patient answering a question-
naire.

Based on earlier studies and assessment of the validity and 
reliability of the outcome measures, the patient's evalua-
tion of improvement will be registered on a 6-point Likert 
scale (much worse - worse - a little worse - some improve-
ment- much improvement - completely recovered).

A total of 50 patients were randomized and divided into 
two equal groups. 30 male and 20 female patients [mean 
age 37.62 +7.44 (range 20-50 years)] were allocated. 
(Table 3).

After the treatment sessions all 50 patients were present to 
be re-assessed. Group frequencies are show in table 04. 
The patients were treated for 6 months at hospital under 
the supervision of physical therapist.

Group A: The result shows that the mean pain score of VAS 
before treatment 5.88 ± 1.130, but after treatment VAS 
score were decreased and intensity of pain was 1.80 ± 
1.041. P-value 0.006.Frequency of pain score is mentioned 
in Table 5.  
Group B: it has been observed that mean pain score of 
VAS before treatment was 6.56±1.446 and after treatment 
it was decreased and new value 2.72±1.208. 
P-value=0.006. Table 05 present group B values.

It has been observed the mean of grip strength in group A 
before the treatment was 13.92 ± 2.69 and after treatment 
the score was 19.60 ± 5.45. The result of group B shows that 
the mean of grip strength before the treatment was 15.12 
± 2.50 but after treatment score decreased, new value 
was 20.92 ± 4.18. All values are mentioned in table 06. 

DISCUSSION

Earlier studies, including meta-analyses, have determined 
that more researches on treatment options for lateral 
epicondylitis is required for making effective and sound 
treatment decisions, so evidence based treatment guide-
line should be incorporated.

This study was designed to mirror the normal work flow in a 
primary care setting, for making the result readily applica-
ble in this setting. We have selected current onset 
complaints as conflicting to recurring or severe form for 
easier comparison with earlier research, and also make 
the result more applicable in general training. It is estab-
lished that a treatment protocol reflecting usual treatment 
for this condition is essential18. With the help of assessment 
the patients’ time off paid service, we are hopeful to gain 
valuable awareness about the financial impacts of this 
condition.

To address the methodological problems in some earlier 
researches, we have designed our research as a random-
ized controlled study with the time period of six months. We 
observed that the deep frictional massage with exercises 
were more valid as compared to ultrasound therapy with 

exercises.

The deep frictional massage lead to immediate pain relief 
that is a common clinical observation18. Some patients 
experienced numbing effect during the treatment session. 
The Symptoms of some patients were reassessed immedi-
ately after the application of deep frictional massage, 
result showed reduction of pain and improved strength 
and mobility.18

Many theories and studies have been put forth to describe 
the pain relieving effects of DTF. According to Cyriax and 
Cyriax, DTF also lead to decreased pain provoking metab-
olites such as Lewis’s substances19. Another mechanism by 
which reduction in pain may be achieved through 
diffused noxious inhibitory controls, a pain suppression 
mechanism that releases erogenous opiates.

Study was done by G Ebenbichler et al in 1999 was on the 
patients having calcify shoulder tendinitis, for that purpose 
63 participants were selected to find out the therapeutic 
effects of ultrasound in shoulder calcific tendinitis20. The 
conclusion of the study was that ultrasound help in resolv-
ing the calcification. It also decreases pain, improves 
one's quality of life20.

In 1985 Binder et al tested the effectiveness of ultrasound; 
they took a group of individuals who were suffering from 
soft tissue lesions21. It was concluded through the study 
that ultrasound treatment enhances the recovery in most 
individuals with lateral epicondylitis. in one of the other 
studies done by Tim Noteboom et al10 in 1994,also point 
out that chronic symptom are usually linked to inadequate 
muscle power as well as muscle endurance. Jamar hand 
dynamometer was used in the study for the assessment of 
the grip22. Grip strength reduction was the obvious sign 
observed through the study. To overcome such deficiency 
a supervised strengthening exercise program was 
prescribed23.

During the research being done the participants of both 
groups were treated by applying strengthening as well as 
stretching exercises. These different types of exercises are 
necessary to enhance the repetitive wrist movement. 
These exercises are found to be beneficial for damaged 
wrist extensors24.

Through out the study it was observed that literatures have 
mentioned that strengthening exercise and stretching 
exercise both are effective whenever rehabilitation of 
tennis elbow is required. Stretching exercises to keep the 
tendon flexible and strengthening exercises to develop 
strength in the muscles. Positive effects of exercise 
program for tendon injuries may be attributable to length-
ening of tendon by stretching and strength of muscles by 
strengthening exercises. Loading effect must be achieved 
in tendon of muscle, and tensile strength of muscle tendon 
must be improved25.

CONCLUSION

This study supported the deep frictional massage therapy 
as a useful technique for relieving pain and improving grip 
strength in subject with tennis elbow. It also revealed that 
deep frictional massage is more effective in reducing pain 
in comparison with ultrasound therapy. This evidence will 
promote a more efficient treatment option for the 
management of tennis elbow.

Ethical Consideration
According to ethical consideration Patient privacy, 
Patient hygiene factor, Patient therapist relationship and 
Environment of the place where we treat the patient were 
given due importance.
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Table 3:

Male

Female

Total

Frequency Percent

30

20

50

60%

40%

100%

Table 4:

DFM + Ex

U/S + Ex

Total

FrequencyGroup Percent

25

25

50

50%

50%

100%

Table 5: VAS

Group A

Group B

Group C

Group D

Before

After

Before

After

MEAN SD p-value

5.88

1.80

6.56

2.72

1.13

1.04

6.44

1.20

0.006

0.006

Table 6: Grip Strength

Group A

Group B

Group C

Group D

MEAN SD p-value

13.92

19.60

15.12

20.92

2.69

5.45

2.50

4.18

0.342

0.342

Before

After

Before

After
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INTRODUCTION

Lateral Epicondylitis is commonly known as tennis elbow. It 
is characterized by an insidious onset of elbow pain on 
extension of wrist, during pronation or supination and 
aggravated by gripping action of the hand, such as 
holding tools, shaking hands, and lifting a kettle. This condi-
tion was first named by Morris (1882) who called it lawn 
tennis arm1-3.

Lateral epicondylitis affects 1-3% of the population, only 
5% of all patients seen are recreational tennis players. 
Although the syndrome has been identified in patients 
ranging from 20 to 60 years of age, it predominantly 
occurs in the fourth and fifth decades. Male and female 
prevalence rates are reportedly equal. Seventy-five 
percent of patients are symptomatic in their dominant 
arms4-7. A study conducted by Verhaar (1994) revealed 
that between the ages of 40 and 60 years, 10% of women 
and only 3% of men were affected8.

The specific muscle that is most often implicated clinically 
and surgically is the extensor carpi radialis brevis with 
occasional involvement of the extensor digitorum 
communis, extensor carpi radialis longus, and extensor 
carpi ulnaris. The possible reason for the frequent involve-
ment of the extensor carpi radialis brevis is its location as 
one of the most laterally situated muscles on the lateral 
epicondyle with slips taking origin from the radial collateral 
ligament9. The extensor carpi radialis brevis is intimately 
attached to the joint capsule, which is continuous with the 
radial collateral ligament and because of this proximity 
adhesions are more likely10.

Treatment options for lateral epicondylitis includes thera-
peutic ultrasound, phonophoresis, corticosteroid 
injections, acupuncture, electromagnetic field therapy, 
extracorporeal shockwave therapy, laser, deep transverse 
friction massage, cervical spine mobilization, taping, 
elbow joint mobilization, exercise elbow cuff, and 
surgery10.

Deep transverse friction (DTF) is also known as deep friction 
massage is a specific type of connective tissue massage 
applied precisely to the soft tissue structures such as 
tendons. It was developed in an empirical way by cyriax 
and is currently used extensively in rehabilitation 
practice11. It is a common clinical observation that 
application of DTF leads to immediate pain relief, the 
patient experiences a numbing effect during the session.  
Reassessment immediately after it shows reduction in pain 
and increase in strength and mobility. A number of 
hypotheses to explain the pain relieving effect of DTF have 
been put forward. Absolute contraindications to DTF are 
few12. It is never applied over active infections, bursitis and 

disorders of nerve structures, ossification and calcification 
of soft tissue, or active rheumatoid arthritis, care is required 
if there is fragile skin or the patient is on anticoagulant 
treatment13.

The PRTEE, formerly known as the Patient-Rated Forearm 
Evaluation Questionnaire (PRFEQ), is a 15-item question-
naire designed to measure forearm pain and disability in 
patients with lateral epicondylitis (also known as “tennis 
elbow”)14.

METHODOLOGY

Study Design
Randomized Control Trial

Sources of Data
Study was conducted in 3 renowned tertiary care           
hospitals.

Duration of Study
Six months

Sampling Technique
Simple Random Sampling.

Sampling Method
Subjects were randomly allocated into two groups i.e. 
group A and group B.
Group A: DFM + Exercises
Group B: Ultrasound +Exercises

Sample Size
A sample of 50 patients was inducted in the study and 
divided into two groups. 
Group A: 25 participants.
Group B: 25 participants.

Inclusion Criteria
1. Both male and female between 20 to 50years of age.
2. Pain and tenderness over the forearm extensor muscles 
origin.
3. Pain with 1 of the following positive tests: Mill’s test, 
Cozens test, Maudsley’s tests.15,16,17

Exclusion Criteria
1. History of fracture at the elbow joint.
2. If full extension is not obtained at elbow. Hyper mobile 
joints.
3. Sensitive skin.

4. A recent steroid injection during last 3 months.

Data Collection Tool
Patient-Rated Forearm Evaluation Questionnaire Hand 
held dynamometer– Baseline evaluation instrument.

Data Collection Procedure
The purpose of this study has been explained and a written 
informed consent was obtained from all the participants. 
The subjects were screened based on the inclusion and 
exclusion criteria. Demographic data was collected along 
with initial assessment of VAS, grip strength, Patient rated 
forearm evaluation questionnaire for lateral epicondylitis. 
After initial assessment they were allocated into 2 groups 
Group A and Group B with equal no of participants in 
each group

Both groups received the selected treatment for 1 session 
per day for 7 days continuously.

Group A – Deep friction massage + Exercise
Group B – Therapeutic Ultrasound + Exercise

Data Analysis Procedure
Data was entered in SPSS Version 20. Frequencies and 
percentages were taken out for all categorical variables. 
Independent T test was applied as test of significance to 
find association between two categorical variables. 
P-value less than 0.5, considered significant.

RESULT

All assessments are recorded using pre-structured, 
standardized forms. Outcome assessments are done by 
the trial doctors and by the patient answering a question-
naire.

Based on earlier studies and assessment of the validity and 
reliability of the outcome measures, the patient's evalua-
tion of improvement will be registered on a 6-point Likert 
scale (much worse - worse - a little worse - some improve-
ment- much improvement - completely recovered).

A total of 50 patients were randomized and divided into 
two equal groups. 30 male and 20 female patients [mean 
age 37.62 +7.44 (range 20-50 years)] were allocated. 
(Table 3).

After the treatment sessions all 50 patients were present to 
be re-assessed. Group frequencies are show in table 04. 
The patients were treated for 6 months at hospital under 
the supervision of physical therapist.

Group A: The result shows that the mean pain score of VAS 
before treatment 5.88 ± 1.130, but after treatment VAS 
score were decreased and intensity of pain was 1.80 ± 
1.041. P-value 0.006.Frequency of pain score is mentioned 
in Table 5.  
Group B: it has been observed that mean pain score of 
VAS before treatment was 6.56±1.446 and after treatment 
it was decreased and new value 2.72±1.208. 
P-value=0.006. Table 05 present group B values.

It has been observed the mean of grip strength in group A 
before the treatment was 13.92 ± 2.69 and after treatment 
the score was 19.60 ± 5.45. The result of group B shows that 
the mean of grip strength before the treatment was 15.12 
± 2.50 but after treatment score decreased, new value 
was 20.92 ± 4.18. All values are mentioned in table 06. 

DISCUSSION

Earlier studies, including meta-analyses, have determined 
that more researches on treatment options for lateral 
epicondylitis is required for making effective and sound 
treatment decisions, so evidence based treatment guide-
line should be incorporated.

This study was designed to mirror the normal work flow in a 
primary care setting, for making the result readily applica-
ble in this setting. We have selected current onset 
complaints as conflicting to recurring or severe form for 
easier comparison with earlier research, and also make 
the result more applicable in general training. It is estab-
lished that a treatment protocol reflecting usual treatment 
for this condition is essential18. With the help of assessment 
the patients’ time off paid service, we are hopeful to gain 
valuable awareness about the financial impacts of this 
condition.

To address the methodological problems in some earlier 
researches, we have designed our research as a random-
ized controlled study with the time period of six months. We 
observed that the deep frictional massage with exercises 
were more valid as compared to ultrasound therapy with 

exercises.

The deep frictional massage lead to immediate pain relief 
that is a common clinical observation18. Some patients 
experienced numbing effect during the treatment session. 
The Symptoms of some patients were reassessed immedi-
ately after the application of deep frictional massage, 
result showed reduction of pain and improved strength 
and mobility.18

Many theories and studies have been put forth to describe 
the pain relieving effects of DTF. According to Cyriax and 
Cyriax, DTF also lead to decreased pain provoking metab-
olites such as Lewis’s substances19. Another mechanism by 
which reduction in pain may be achieved through 
diffused noxious inhibitory controls, a pain suppression 
mechanism that releases erogenous opiates.

Study was done by G Ebenbichler et al in 1999 was on the 
patients having calcify shoulder tendinitis, for that purpose 
63 participants were selected to find out the therapeutic 
effects of ultrasound in shoulder calcific tendinitis20. The 
conclusion of the study was that ultrasound help in resolv-
ing the calcification. It also decreases pain, improves 
one's quality of life20.

In 1985 Binder et al tested the effectiveness of ultrasound; 
they took a group of individuals who were suffering from 
soft tissue lesions21. It was concluded through the study 
that ultrasound treatment enhances the recovery in most 
individuals with lateral epicondylitis. in one of the other 
studies done by Tim Noteboom et al10 in 1994,also point 
out that chronic symptom are usually linked to inadequate 
muscle power as well as muscle endurance. Jamar hand 
dynamometer was used in the study for the assessment of 
the grip22. Grip strength reduction was the obvious sign 
observed through the study. To overcome such deficiency 
a supervised strengthening exercise program was 
prescribed23.

During the research being done the participants of both 
groups were treated by applying strengthening as well as 
stretching exercises. These different types of exercises are 
necessary to enhance the repetitive wrist movement. 
These exercises are found to be beneficial for damaged 
wrist extensors24.

Through out the study it was observed that literatures have 
mentioned that strengthening exercise and stretching 
exercise both are effective whenever rehabilitation of 
tennis elbow is required. Stretching exercises to keep the 
tendon flexible and strengthening exercises to develop 
strength in the muscles. Positive effects of exercise 
program for tendon injuries may be attributable to length-
ening of tendon by stretching and strength of muscles by 
strengthening exercises. Loading effect must be achieved 
in tendon of muscle, and tensile strength of muscle tendon 
must be improved25.

CONCLUSION

This study supported the deep frictional massage therapy 
as a useful technique for relieving pain and improving grip 
strength in subject with tennis elbow. It also revealed that 
deep frictional massage is more effective in reducing pain 
in comparison with ultrasound therapy. This evidence will 
promote a more efficient treatment option for the 
management of tennis elbow.

Ethical Consideration
According to ethical consideration Patient privacy, 
Patient hygiene factor, Patient therapist relationship and 
Environment of the place where we treat the patient were 
given due importance.
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INTRODUCTION

Lateral Epicondylitis is commonly known as tennis elbow. It 
is characterized by an insidious onset of elbow pain on 
extension of wrist, during pronation or supination and 
aggravated by gripping action of the hand, such as 
holding tools, shaking hands, and lifting a kettle. This condi-
tion was first named by Morris (1882) who called it lawn 
tennis arm1-3.

Lateral epicondylitis affects 1-3% of the population, only 
5% of all patients seen are recreational tennis players. 
Although the syndrome has been identified in patients 
ranging from 20 to 60 years of age, it predominantly 
occurs in the fourth and fifth decades. Male and female 
prevalence rates are reportedly equal. Seventy-five 
percent of patients are symptomatic in their dominant 
arms4-7. A study conducted by Verhaar (1994) revealed 
that between the ages of 40 and 60 years, 10% of women 
and only 3% of men were affected8.

The specific muscle that is most often implicated clinically 
and surgically is the extensor carpi radialis brevis with 
occasional involvement of the extensor digitorum 
communis, extensor carpi radialis longus, and extensor 
carpi ulnaris. The possible reason for the frequent involve-
ment of the extensor carpi radialis brevis is its location as 
one of the most laterally situated muscles on the lateral 
epicondyle with slips taking origin from the radial collateral 
ligament9. The extensor carpi radialis brevis is intimately 
attached to the joint capsule, which is continuous with the 
radial collateral ligament and because of this proximity 
adhesions are more likely10.

Treatment options for lateral epicondylitis includes thera-
peutic ultrasound, phonophoresis, corticosteroid 
injections, acupuncture, electromagnetic field therapy, 
extracorporeal shockwave therapy, laser, deep transverse 
friction massage, cervical spine mobilization, taping, 
elbow joint mobilization, exercise elbow cuff, and 
surgery10.

Deep transverse friction (DTF) is also known as deep friction 
massage is a specific type of connective tissue massage 
applied precisely to the soft tissue structures such as 
tendons. It was developed in an empirical way by cyriax 
and is currently used extensively in rehabilitation 
practice11. It is a common clinical observation that 
application of DTF leads to immediate pain relief, the 
patient experiences a numbing effect during the session.  
Reassessment immediately after it shows reduction in pain 
and increase in strength and mobility. A number of 
hypotheses to explain the pain relieving effect of DTF have 
been put forward. Absolute contraindications to DTF are 
few12. It is never applied over active infections, bursitis and 

disorders of nerve structures, ossification and calcification 
of soft tissue, or active rheumatoid arthritis, care is required 
if there is fragile skin or the patient is on anticoagulant 
treatment13.

The PRTEE, formerly known as the Patient-Rated Forearm 
Evaluation Questionnaire (PRFEQ), is a 15-item question-
naire designed to measure forearm pain and disability in 
patients with lateral epicondylitis (also known as “tennis 
elbow”)14.

METHODOLOGY

Study Design
Randomized Control Trial

Sources of Data
Study was conducted in 3 renowned tertiary care           
hospitals.

Duration of Study
Six months

Sampling Technique
Simple Random Sampling.

Sampling Method
Subjects were randomly allocated into two groups i.e. 
group A and group B.
Group A: DFM + Exercises
Group B: Ultrasound +Exercises

Sample Size
A sample of 50 patients was inducted in the study and 
divided into two groups. 
Group A: 25 participants.
Group B: 25 participants.

Inclusion Criteria
1. Both male and female between 20 to 50years of age.
2. Pain and tenderness over the forearm extensor muscles 
origin.
3. Pain with 1 of the following positive tests: Mill’s test, 
Cozens test, Maudsley’s tests.15,16,17

Exclusion Criteria
1. History of fracture at the elbow joint.
2. If full extension is not obtained at elbow. Hyper mobile 
joints.
3. Sensitive skin.

4. A recent steroid injection during last 3 months.

Data Collection Tool
Patient-Rated Forearm Evaluation Questionnaire Hand 
held dynamometer– Baseline evaluation instrument.

Data Collection Procedure
The purpose of this study has been explained and a written 
informed consent was obtained from all the participants. 
The subjects were screened based on the inclusion and 
exclusion criteria. Demographic data was collected along 
with initial assessment of VAS, grip strength, Patient rated 
forearm evaluation questionnaire for lateral epicondylitis. 
After initial assessment they were allocated into 2 groups 
Group A and Group B with equal no of participants in 
each group

Both groups received the selected treatment for 1 session 
per day for 7 days continuously.

Group A – Deep friction massage + Exercise
Group B – Therapeutic Ultrasound + Exercise

Data Analysis Procedure
Data was entered in SPSS Version 20. Frequencies and 
percentages were taken out for all categorical variables. 
Independent T test was applied as test of significance to 
find association between two categorical variables. 
P-value less than 0.5, considered significant.

RESULT

All assessments are recorded using pre-structured, 
standardized forms. Outcome assessments are done by 
the trial doctors and by the patient answering a question-
naire.

Based on earlier studies and assessment of the validity and 
reliability of the outcome measures, the patient's evalua-
tion of improvement will be registered on a 6-point Likert 
scale (much worse - worse - a little worse - some improve-
ment- much improvement - completely recovered).

A total of 50 patients were randomized and divided into 
two equal groups. 30 male and 20 female patients [mean 
age 37.62 +7.44 (range 20-50 years)] were allocated. 
(Table 3).

After the treatment sessions all 50 patients were present to 
be re-assessed. Group frequencies are show in table 04. 
The patients were treated for 6 months at hospital under 
the supervision of physical therapist.

Group A: The result shows that the mean pain score of VAS 
before treatment 5.88 ± 1.130, but after treatment VAS 
score were decreased and intensity of pain was 1.80 ± 
1.041. P-value 0.006.Frequency of pain score is mentioned 
in Table 5.  
Group B: it has been observed that mean pain score of 
VAS before treatment was 6.56±1.446 and after treatment 
it was decreased and new value 2.72±1.208. 
P-value=0.006. Table 05 present group B values.

It has been observed the mean of grip strength in group A 
before the treatment was 13.92 ± 2.69 and after treatment 
the score was 19.60 ± 5.45. The result of group B shows that 
the mean of grip strength before the treatment was 15.12 
± 2.50 but after treatment score decreased, new value 
was 20.92 ± 4.18. All values are mentioned in table 06. 

DISCUSSION

Earlier studies, including meta-analyses, have determined 
that more researches on treatment options for lateral 
epicondylitis is required for making effective and sound 
treatment decisions, so evidence based treatment guide-
line should be incorporated.

This study was designed to mirror the normal work flow in a 
primary care setting, for making the result readily applica-
ble in this setting. We have selected current onset 
complaints as conflicting to recurring or severe form for 
easier comparison with earlier research, and also make 
the result more applicable in general training. It is estab-
lished that a treatment protocol reflecting usual treatment 
for this condition is essential18. With the help of assessment 
the patients’ time off paid service, we are hopeful to gain 
valuable awareness about the financial impacts of this 
condition.

To address the methodological problems in some earlier 
researches, we have designed our research as a random-
ized controlled study with the time period of six months. We 
observed that the deep frictional massage with exercises 
were more valid as compared to ultrasound therapy with 

exercises.

The deep frictional massage lead to immediate pain relief 
that is a common clinical observation18. Some patients 
experienced numbing effect during the treatment session. 
The Symptoms of some patients were reassessed immedi-
ately after the application of deep frictional massage, 
result showed reduction of pain and improved strength 
and mobility.18

Many theories and studies have been put forth to describe 
the pain relieving effects of DTF. According to Cyriax and 
Cyriax, DTF also lead to decreased pain provoking metab-
olites such as Lewis’s substances19. Another mechanism by 
which reduction in pain may be achieved through 
diffused noxious inhibitory controls, a pain suppression 
mechanism that releases erogenous opiates.

Study was done by G Ebenbichler et al in 1999 was on the 
patients having calcify shoulder tendinitis, for that purpose 
63 participants were selected to find out the therapeutic 
effects of ultrasound in shoulder calcific tendinitis20. The 
conclusion of the study was that ultrasound help in resolv-
ing the calcification. It also decreases pain, improves 
one's quality of life20.

In 1985 Binder et al tested the effectiveness of ultrasound; 
they took a group of individuals who were suffering from 
soft tissue lesions21. It was concluded through the study 
that ultrasound treatment enhances the recovery in most 
individuals with lateral epicondylitis. in one of the other 
studies done by Tim Noteboom et al10 in 1994,also point 
out that chronic symptom are usually linked to inadequate 
muscle power as well as muscle endurance. Jamar hand 
dynamometer was used in the study for the assessment of 
the grip22. Grip strength reduction was the obvious sign 
observed through the study. To overcome such deficiency 
a supervised strengthening exercise program was 
prescribed23.

During the research being done the participants of both 
groups were treated by applying strengthening as well as 
stretching exercises. These different types of exercises are 
necessary to enhance the repetitive wrist movement. 
These exercises are found to be beneficial for damaged 
wrist extensors24.

Through out the study it was observed that literatures have 
mentioned that strengthening exercise and stretching 
exercise both are effective whenever rehabilitation of 
tennis elbow is required. Stretching exercises to keep the 
tendon flexible and strengthening exercises to develop 
strength in the muscles. Positive effects of exercise 
program for tendon injuries may be attributable to length-
ening of tendon by stretching and strength of muscles by 
strengthening exercises. Loading effect must be achieved 
in tendon of muscle, and tensile strength of muscle tendon 
must be improved25.

CONCLUSION

This study supported the deep frictional massage therapy 
as a useful technique for relieving pain and improving grip 
strength in subject with tennis elbow. It also revealed that 
deep frictional massage is more effective in reducing pain 
in comparison with ultrasound therapy. This evidence will 
promote a more efficient treatment option for the 
management of tennis elbow.

Ethical Consideration
According to ethical consideration Patient privacy, 
Patient hygiene factor, Patient therapist relationship and 
Environment of the place where we treat the patient were 
given due importance.
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