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ABSTRACT  

The purpose of the study was to evaluate the effect of proposed therapeutic program, 
shiatsu, kaatsu training and occlusion of blood flow, on functional tests of the injured (Tennis 
elbow) of ladies (40-50years), the experimental method was used of pre-post measurement of 
one experimental group, composed of (10) ladies, entering the physical rehabilitation center 
in Giza. They were injured with elbow join point pain due to daily cosmetic proactive in 
correctly, with age (40-50 years). They were subjected to proposed therapeutic program, 
kaatsu training and occlusion of blood flow, and functional tests were executed. Variables 
determined included pain test, potassium concentration muscle strength (extension) range of 
motion (flexion, inner, outer rotation) pre-post measurement. Results indicated a significance 
statistical difference of pre-post measurements and improvement percent of variables of 
injured elbow joint for the sake of post measurement. In conclusion, the proposed therapeutic 
program affect positively the rehabilitation of the injured joint and surrounding muscles , also 
improved pain perception and decreased potassium concentration and help in the return of the 
range of motion to the nearest state of the pre injury compared to normal. 
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Introduction 
 

Runge (1873), first described lateral epicondylitis as writer’s cramp’ The condition is 
characterized by localized tenderness and chronic pain near lateral epicondyle, it is now commonly 
referred to as “tennis elbow” the causative factors include repetitive overuse, poor mechanics and 
insufficient muscle conditioning causing damage to common wrist extensors at lateral epicondyle. 
There are micro-tearing of musculotendinous portion of extensor carpi radialis brevis (ECRB). 

The condition is commonly among tennis atheletes, fencing, and still most commonly seen in 
racquet sports hence the usual named tennis elbow (Giridhar and Andrews, 2002; Donatelli & 
Wooden, 2001). 

    Common symptoms related to tennis elbow included tenderness and chronic pain of lateral 
epicondyle together with aching and swelling and micro –tearing and muscle damage of the lateral 
epicondyle, weakness around the elbow joint (Starrett and Cordoza, 2015). 

The elbow facilitates the highly skilled functions of the forearms, wrist and hand that are 
needed for athletic throwing performance. The majority of injuries to the elbow in these athletes are 
chronic overuse injuries. These injuries are the results of repetitive intrinsic or extrinsic overload, or 
both, resulting in micro-rupture of the soft tissues such as capsule, ligaments or tendons, the micro – 
rupture of the soft tissue results in compromise of the soft tissue by an imperfect healing process.  
(Popovic et al., 2001). 

After the use of kaatsu resistant training there was an increase in fiber muscle recruitment, 
metabolic accumulation, stimulation of muscle protein synthesis which resulted in increased muscle 
strength and mass. Also increase in growth hormone and lactate concentration indicating muscles 
development and strength and the increased lactate concentration denoted the stimulation of 
sympathetic nervous system in response to hypoxia (Pope et al., 2013). 
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Current literature suggests a multimodal approach for treating lateral epicondilitis, since there is 
not enough evidence supporting one interventions recent research has shown that Blood Flow 
Restriction (BFR) training can increase grip strength. Further research is required to determine the 
benefit of BFR training on upper extremities. Specially, the effectiveness of treating lateral 
epicondylitis with BFR training, some experimental data reported an improved in patient’s pain and 
function as some patients have increased pain free grip strength and decreased patients tennis elbow 
evaluation which indicated the probability of BFR to be effective in treatment of lateral epicondilitis. 

Tennis players are highly susceptible to elbow injuries due to the large forces at the elbow joint. 
As tennis players use a combination of values forces and rapid extension which result in tensile forces 
along the medial aspect, compression on the lateral portion, and shears forces in the posterior 
compartment of the elbow. Overhead athletes have a significant decreased ROM in elbow extension 
and flexion. Normal ROM for elbow flexion and extension is 0 to 150 degrees and for fore arm and 
suspiration it is 0to 90 degrees (Starrett and Cordoza, 2015) When there is a lack of full ROM, 
athletes can experience a decreases in power and an increased risk of injury (Weerapong et al., 2004; 
Plocker et al., 2015]  

Kaatsu resistance training of low intensity was established by Abe et al., (2005), then was 
spreaded from Japan to United States, England, Germany and France to Italy During performance of 
Kaatsu, blood flow in the proximal ends of the arms is limited by the use of pressurized cuff, it was 
noticed that this method induced hypertrophy of the affected muscles together with increase in 
strength (Chunang et al., 2007, and Ellenbecker et al., 2002). 

Eygendaal et al. (2007) reported the mechanism underlying the effects of applied the occlusion 
method to include the addition recruitment of fast twitch fibers in a hypoxic condition and Reinold et 
al. (2008) added that the method may also include passive range of motion of the elbow. Shiatsu is a 
Japanese style as physiotherapy, by pressing on same points of the lovely for improving energy and 
health. 

Shiatsu is an old rehabilitation technique, using finger pressure, rebuilt by Newbone School 
1940 (Namakoshy), licensed by the government, it is composed of (shi) meaning fingers, (atsu) 
meaning pressure. The effects of shiatsu on post-term pregnancy (Ingram et al., 2005). 

It used to correct the malformation of the body and improve health condition , and recover for 
some diseases like inflammation, pain of joints specially chronic bowel problems , also lung , kidney , 
spleen stomach , together with shoulder , tennis elbow and blockages in the sensory organs such nasal 
congestion, sinusitis or toothache menstruation, rehabilitation due to joints abuse (Lundberg, 1992). 
The Book of Shiatsu: Vitality & Health through the Art of Touch Simon and Schuster) 

The purpose of the study is to evaluate the effect of proposed treatment program in decreasing 
pain sensation, remodeling of range of motion, improving surrounding muscle strength and 
circumference of the muscles of forearm and arm of the injured elbow joint of ladies (40-50 years). 

It is hypothesized that the proposed treatment program might induced a positive results in 
decreasing pain sensation, remodeling of range of motion improving surrounding muscle strength and 
circumference of the muscles of fore arm and arm of the injured elbow joint of ladies (40 – 50 Years)  
 
Research procedures  
 

Research method:  
The experimental method was used of (pre-Post) measurement of one experimental group due 

to its suitability to the nature of the research. 
Research sample: The research sample was composed of (10 ladies), visiting the physical 

rehabilitation center in Giza,  they were injured with tennis elbow joint pain due to the daily cosmetic 
proactive and some exhaustion resulting from the daily incorrect practicing, their age between (40-50 
y) 
 

Condition of choosing the sample:  
 

- Simple tense of the tennis elbow joint, with pain due to incorrect practice. 
- They were examined by a specialist for accurate diagnosis. 
- The will to execute the study, given a written consent. 
- They were deprived from using any medication. 
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Table 1: Mean and slandered deviation, skewers of the variables of the sample. 
Variables Unit M SD Skewness 

Age Year 46.13 3.09 0.46 
Height cm 165.4 7.62 1.16 
weight Kg 79.20 6.89 0.48 

Injured arm 
Flexibility Degree 114.33 10.50 0.31 

Grip strength Kg 15.07 2.60 0.17 

Normal arm 
Flexibility Degree 173.0 3.16 0,55 

Grip strength Kg 19.47 2.59 0.89 
The table indicated that skewness was (±3) which mean the homogeneity of the sample  
 

Medical Diagnoses (APP (1))  
- Personal meeting : asking about the injured history, pain of tense with the separation of the chronic 

cases 
- Clinical observation by a specialist to observe the injured joint from front, Rear and in different 

position of the arm with references to the shaper and circumference of the tennis elbow joint, about 
redness, edema, which position induced pain to be sure of other causes of pain of included. 

- The proposed protocol exercise performance was design after studying the different references used 
in treatment of the elbow joint on scientific and anatomical basis. The aim of the exercise protocol is 
to cure the pain of the elbow joint by decreasing its intensity, remodeling of the range of motion and 
improving the strength of muscle surrounding the joint and its circumference of arm and fore arm. 
 

Tools and equipments:  
- Height using Restameter  
- Weight by medical scale 
- Muscle strength of the injured muscle using loads (2-7.5kg) of the different movement of the joint, 

raising the load up with (90⁰)  
- Dynamometer for muscle strength. 
- Juniometer for the range of elbow joint motion. 
 

Principles of the training program:  
- To realize the aims proposed. 
- Based on physiological and anatomical basis. 
- Graduation of the exercise form simple to compound  
- The exercise protocol begins with warm up. 
- Isometric method, negative movement, the main training of the therapeutic exercises. 
- Graded loads and ending by cooling down (APE (1) )  
Exercise protocol was composed of (35) exercises after the opinion of 5 referees (APE (2) was 

decreased to (25) exercises. 
APE (3) numbers of sessions (3) in one week, the duration begin (20min) until (45 min) for 45 days. 
 

Functional tests:  
1- Throw tennis ball to circle diameter (5cm) then catch with the same arm. 
2- Throw basket ball to the far rest distance. 
3- Perform different joint movement [flexion , extension , rotation in and out] 
4- Throw using different means (objects) 
 

Pivot study: 
Pivot study was performed on three injured cases of the same society of the study out of the main 

study, in 10/1/2019 to 12/1/2019. 
 

The pivot study was done to:  
- Exclude the obstacle of assessing and proceeding the rehabilitation program. 
- Determine the suitability of tools and equipments for the main study. 
- Determine how easy or trouble affecting the exercise. 
- Design the registration form of variable tested (APE.4) 
- Prediction of the duration of performing the program. 
The pivot study help the researchers in inducing the suitable guide lines of the study in the end form. 
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The main experiment:  
The main experiment was executed during 24/1/2019 to 13/3/2019; the researchers determined 

the assessment of the samples in the same conditions by:  
1- Determining all the assessments of the samples by the same method. 
2- Using the same tools of assessment of all samples. 
3- Determination of the assessments in the same order in different time tables by the presentation of 

the injured patients to the center and after the specialist opinion. 
Pre test determination on the samples after diagnosis of the cases and assess every case in order 

of entering the center, of the following Height, weight, pain degree, grip strength, range of motion and 
the muscle strength of the injured tennis elbow joint. 

 

Procedure of the proposed program:  
The duration of the program for 6 weeks, 3 sessions per week, beginning by 15 minutes and 

increased gradually to 45 minutes of session for every case, for occlusion of tennis elbow joint by 
using a cuff of pressure upon the upper part of the hummers during the therapeutic exercises, by the 
presence of the specialist in the rehabilitation center. 
 

Post test assessment:  
Occurred after the end of the program for 6weeks, individually. 
1- Pain determination. 
2- Range of motion of the injured elbow joint. 
3- Grip strength of both arms. 
 

Functional tests must be done while the patient is devoted of pain sensation:  
1- Standing, put the injured arm on the normal shoulder. 
2- Standing , execute the movement of the joint (flexion, extension , rotation in, out) 
3- Extension of the joint (zero - 150⁰) standing or sitting. 
4- Assessment & pronation or supination while sitting (zero - 90⁰)  
 

Statistical Analysis: 
- Using arithmetic mean. 
- Standard deviation. 
- The percentage of improvement. 
- Differences between means  
- Wilcoxon test for “Z” value. 

Results  

Table (2) indicated significant statistic differences of pre-post measurements of the injured elbow 
joint, for the favour of post measurements 

  
Table 2: Means and significance of differences pre-post and improvement percent of the variables & 

injured elbow joint 

Variables Unit 
Mean 

pre 
Mean 
post 

difference 
Means 

(+) 
Grade 

(-) 
Grade 

Z 
Value 

Sig. 
Impro 

% 
Pain Degree (10) 7 1 6 - 9 2.01* 0.004 85.7% 
Potassium Mmol /l 4.5 3.6 9 - 9 2.81* 0.003 20% 
The strength of the hand 
grip to the injured arm 

Kg 16 23 7 9 - 2.00* 0.004 43.75% 

Range of Motion flexion 
injured joint 

Degree 40 85 45 9 - 3.00* 0.004 112/5% 

Range of Motion 
extension injured joint 

Degree 34 78 44 9 - 2.01* 0.003 129.4% 

Range of motion inner 
rotation 

Degree 39 76 37 9 - 3.05* 0.003 94.87% 

Range of motion outer 
rotation 

Degree 45 82 36 9 - 2.00* 0.003 80% 

Circmferance fore arm cm 21 24 4 9 - 2.00* 0.003 14.28% 

Z value tableted p < 0.05 = 1.96 
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Discussion  
 
First: Discussion and explanation of the results of the first hypothesis (pain degree)  

Table (2) revealed a significant difference of pre-post measurement of pain degree, and the 
improvement percent of pre-post measurement for the sake of post measurement of pain degree 
(84.61%), this result is in accordance with that of Ahmed sheriff (2015), Mahmoud (2016) , and that 
the rehabilitation process induced a decreased pain sensation, also, table (2) reported an improvement 
in potassium concentration which led to decrease pain of the patents, as a marker in physiological 
inhibitor of pain. 
 
Second: Discussion and explanation of the second hypothesis (muscle strength of the muscles of 
elbow joint).  

Table (2) revealed a significant difference of pre-post measurement of muscle strength of the 
muscles of elbow joint, it was noticed an improvement percent of the variables, all for the favour of 
post measurement of (300y).  

Also (table 2) revealed that the muscle extension of the joint reach (300%) improvement for the 
favour of post measurement, induced an improvement percent for the favour of the post measurement. 
(table 2). 

These results are in accordance with that of Ahmed sheriff, (2015) and Nakajima et al., (2006), 
Takarada et al. (2000), that the physical rehabilitation improved the muscle strength of the injured 
elbow joint. 
 
Third: Discussion and explanation of the third hypothesis (Range of motion)  

Table (2) revealed that there are differences between means of pre-post measurement of range of 
motion, also the improvement percent of pre-post measurement for the favour of post measurement of 
(210%) in case of extension of the injured elbow joint.  

The least improvement of the inner rotation was (100%). A also there was improvement of the 
circumference of fore arm with significant statistic changes of all variables, which indicated the 
efficiency of the proposed program , this was in accordance with the studies of Mahmoud (2016), 
Ahmed Sherif (2015), Esam (2000), that the physical rehabilitation share in decreasing pain  
 
Conclusion   

It may be concluded that:  
1- The proposed program affect positively the rehabilitation of the injured joint and its muscles, also 

improved pain and decreased potassium concentration. 
2- The rehabilitation program help in healing the injuries and increased improvement percent of the 

muscle strength of the injured elbow joint. 
3- Remodeling of both range of motion and muscle strength, which assure the benefit of proposed 

rehabilitation program in recurrent the basic functions of the joint together with flexibility and 
strength. 

4- The improved percent of the variables indicated the suitability of the exercises, also loads and 
intensities of these exercises, together with rest duration, continuity of performance and tests that 
was used for the purposes of the study. 

5- The proposed rehabilitation program induced stretching of the muscles of the injured joint and 
improved range of motion in flexion and extension and rotation of the joint. 

6- The proposed rehabilitation program help in the return of range of motion to the nearest state of 
the pre injury compared to the normal joint. 

Recommendation 

It is recommended to:  

1- Use the proposed rehabilitation program as a guide in rehabilitation of injured elbow joint with 
mechanical pains. 

2- Concentrate on the use of the proposed rehabilitation program and weight exercises in case of any 
rehabilitation program of injured elbow joint is particular and other joint injuries in general. 
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3- The importance of using the balance exercises of rehabilitation program of injured joints and its 
active muscles affecting the joint. 

4- To use the update tools and instruments in diagnosis and rehabilitation the injure muscles and 
bones in general due to its accuracy level . 

5- Use the results of the study as a guide for prevention of other researches from injuries. 
6- More researches are to be determined for the best methods of diagnosis of injuries and assess the 

improvement and pain degree during rehabilitation stages. 
7- It is of importance to investigate the scientific innovations in injuries and rehabilitation in sport 

fields. 
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