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This research aims to design a proposed rehabilitation program by using
open and closed kinetic chain exercises and studying its effect on the injury of
posterior thigh muscles affected by rupture.

Conclusions

Within limits of research sample, find the following conclusions:

—  There are statistically significant differences between the three (pre -
midst — post) measurements in favor of Post-measurements of pain scale of
posterior thigh muscles affected by rupture.

—  There are statistically significant differences between the three (pre -
midst — post) measurements in favor of the Post-measurements of muscle
strength (contraction — Extension) at 90 ° — 180 ° for posterior thigh muscles
affected by rupture.

—  There are statistically significant differences between the three (pre -
midst — post) measurements in favor of the Post-measurements of thigh
diameter at (5 cm, 10 cm and 15 cm) and obesity diameter for the leg
affected by posterior thigh muscles rupture.

- There were no statistically significant differences in post
measurement between the healthy and affected leg with study variables (pain
scale — muscle strength — thigh and obesity diameter— kinetic range).
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Research preface:

Modern athletic medicine is concerning with applied studies in field
of physical injuries for various sports activities by studying athletic
injuries nature in terms of their type and how to aid the player, to take
measures to prevent them, Also, give more attention to athletic
rehabilitation programs, which exclude injuries, so that the player can

attend specialized training to be closer to his normal state before injury.

With growing of athletic practicing in all Ages stages and struggle
harshness to achieve victory and excellence in sports competitions, the
power of professionalism transforms the player into a valuable human
machine controlled by financial regulations, therefore, sponsorship of
athletes had become an obligation for all sports organizations,
regardless of the variety and diversity of classes that they deal with,

including athletes, practitioners and champions.

The concept of rehabilitation refers to restoring full functionality of
injured person after an injury or iliness, so that the injured can easily
fulfill his daily needs; accordingly to athletic rehabilitation which differs in
degree and specificity. The rehabilitation of normal patient or injured
depends on how well he can perform his necessary functions and
burdens without disturbance, as for sports rehabilitation, to develop
functions level of affected organ to meet the requirements of sports

activity practiced with highest degree of physical efficiency.

Rupture of posterior thigh muscles is one of physical movement’s
problems, which often a repeated injury especially if injured return to
sport practice quickly before complete recovery without applying a

comprehensive and complete rehabilitation program.



The posterior thigh muscles are an important for sports activity
practicing, its injury limits athlete's ability to perform his sports activity or
perhaps he could not continue to perform sports activity. The muscle
could be torn if it is stretched for longer than its length in comfort by
more than 25%, and rupture usually occurs at muscle weakest point,
posterior thigh muscles is the most ruptured muscles. As posterior
muscles torn due to severe contraction of quadriceps muscle and failure

of posterior muscle for quick relaxation.

Athletic rehabilitation is considered as the co-factor for injured
person to restore his functional ability in shortest possible time by
physical therapy methods which commensurate with type and severity of
his injury, the importance of rehabilitative exercises is due to two main
goals, first: the prevention of various Athletic injuries, second: player's
return to competition with same functional and physical efficiency that he

had Before injury as soon as possible.

The most common mechanism for posterior thigh muscles rupture
injury is during acceleration (increasing speed) or during slowing or rapid
stopping where the muscle is exposed to a large amount of
decentralized force, Also, rapid central contraction that occurs while
pulling the leg back, which occurs during strong ball kicking or during

excess tide of the knee during descent from jumping up.

Regulated movement therapy (physical therapy — Athletic kinetic
therapy) is one of the main natural methods in the field of integrated
treatment for injuries, especially athletic therapy which is important in the
field of rehabilitation, especially in final stage for preparing injured
person to practice his special activities, and back to field after restoring

his body basic functions.



Open and closed kinetic exercises is one of the exercises that are
carried out by hand and foot which can be used in rehabilitation of
Athletic injuries because of its great benefit in improving the kinetic
function for affected part, as it is used in training of many different sports
activities.

Closed kinetic exercises is the maximum fixative portion that
supports body weight with this distal segment which is associated with
significant external resistance, On contrary Open kinetic exercises that
attached to unstable distal limb that does not support body weight, and

muscles working against relatively lower external resistance.

The external resistance of closed kinetic chain exercises
performance can be increased to stimulates sensory mechanical
receptors and harmony occurrence between working and opposite
muscles during its performance, while the open kinetic exercises

performance are characterized by using less external resistance.

The Open Kinetic Chain exercises improve the range of movement
and muscle strength by using manual resistance or external resistance
for the muscle or group of muscles, which focus on one muscle work,
while the closed movement chain exercises works to reduce the

ineffective muscle contraction process.

The therapeutic program should be for each individual person
according to his specific needs, which aims in first place to solve his
individual problems with some technical points, which including medical
diagnosis and therapist recommendations; while type of sport determines

nature and style of the program.

Rehabilitation with exercises is one of modern athletic medicine,
which works to restore lost kinetic and skill capabilities of the player as a

result of the injury, in order to reap the benefits of therapeutic exercises

-4 -



we find that the scientific application to draw the kinetic therapy program
according to the player's needs, injury requirements and how the injured

player learn and his ability to learn.

The researcher had found, through available scientific searches and
studies that focused on rehabilitation of thigh posterior muscles, despite
its great importance in athletic movement performance, which had more
pressure on it during activity and running, while any injury represents a
major problem that hinders the individual from his activity as well as his

contraction and extension movement of his knee joint.

The researcher also noted that workers in this field during their
design of rehabilitation programs does not focus on the type of kinetic
chain which used in rehabilitative exercises at all stages of rehabilitation,
but the attention is focused only on physical component that developing
with these exercises, All of this make the researcher to use open and
closed kinetic chain exercises in developing a proposed rehabilitation
program to identify the extent of improvement of posterior thigh muscles
rupture(second grade) for athletes, to know work efficiency of posterior
thigh muscles during proposed rehabilitation program and after its

implementation.

Research objective
This research aims to design a proposed rehabilitative program by
using open and closed kinetic chain exercises and studying its effect on
injury of posterior thigh muscles through:
— ldentify the effect of the rehabilitative program on pain scale of
posterior thigh muscles affected by rupture.
— ldentify the effect of the rehabilitation program on muscle strength
measures (contraction — extension) at 90 ° - 180 ° for posterior

thigh muscles affected by rupture.



Identify the effect of the rehabilitation program on measuring
diameter of upper thigh at (5 cm, 10 cm and 15 cm) and obesity
diameter for the leg affected by posterior thigh muscles rupture.
Identify the effect of the rehabilitation program on the kinetic range
(contraction — Extension) for the leg affected by posterior thigh
muscles rupture.

Identify the differences between healthy and rupture leg with study
variables (pain scale — muscle strength — thigh and obesity
diameters— kinetic range) after completing rehabilitation program

period.

Research Assumptions

There are statistically significant differences at level (.05 between
the three (pre — midst — post) measurements in favor of Post-
measurements of pain scale for posterior thigh muscles affected
by rupture.

There are statistically significant differences at level (.05 between
the three (pre — midst — post) measurements in favor of Post-
measurements of muscle strength (contraction — Extension) at 90
° — 180 ° for posterior thigh muscles affected by rupture.

There are statistically significant differences at level (.05 between
the three (pre — midst — post) measurements in favor of Post-
measurements of thigh diameter at (5 cm, 10 cm and 15 cm) and
obesity diameter for the leg affected by posterior thigh muscles
rupture.

There are statistically significant differences at level (.05 between
the three (pre — midst — post) measurements in favor of Post-
measurements of kinetic range for the leg affected by posterior

thigh muscles rupture.



— There were no statistically significant differences at level (.05 for
post —measurement between healthy and affected leg with study
variables (pain scale — muscle strength - thigh and obesity
diameter— kinetic range)

Research procedures
Research Methodology

The researcher used the experimental method, using experimental
design for one group, with (pre — midst — post) measurements which suit

nature and objectives of the study.

Research sample

Researcher had chosen the sample by an intentional method from
football players (Banha Sports Club — Toukh Sports Club) whom suffer
from posterior thigh muscles rupture (second degree) which does not
require surgical intervention, as they were identified by the team's
specialist doctor, the sample was (10) players, divided into (8) players

for basic study and (2) players for survey study.

Data collection tools and means

— Physical education experts Questionnaire about the proposed
rehabilitation program.

— Data registration form.

— Stadiometer instrument for measuring height in centimeters.

— Digital medical scale for measuring weight in kg.

— Measuring tape for diameter measuring.

— Iso Kinetic instrument for measuring muscle strength.

— Goniometer instrument for measuring Kinetic range of knee joint.

— Visual analog scale to determine pain level in degrees.

— Stop Watch.



Research executive procedures

Survey study

The researcher conducted Survey study with (2) players sample

suffer from posterior thigh muscles rupture (second degree) from
11/11/2018 to 15/11/2018.

Basic study

The researcher applied the proposed program (attachment 2) from

1/12/2018 to 7/1/2019 which takes long time because of injury different

timing, the researcher made all measurements for all members of the

sample under the same conditions considering the following:

The measurements for all sample members conducted in a
standard way.

Same measurement tools used for all sample members.

All measurements were conducted in same order and in a unified

sequence.

Pre—-measurements

The Pre-measurements for research basic sample (8) injured

players, which included the following measurements:

Height measuring in centimeters by Stadiometer instrument.
Weight measuring in kilograms by digital medical scale.

Thigh diameter measuring at (5 cm, 10 cm, and 15 cm) and
obesity diameter at its highest muscle mass, by using Measuring
tape.

Muscle strength measuring by using the computerized ISOMED
(2000) at speeds of 90 and 180.

Kinetic range measurement of knee joint by using Goniometer
instrument.

Degree of pain sensation measurement by using visual analog

scale.



Traceability measurements (midst)

Traceability measurements were made in the middle of second
stage after application of exercise (No. 12) and before starting closed
kinetic chain exercises, Traceability measurements were taken in same

way as Pre—measurements.

Post—-measurements
Post-measurements were conducted for research sample after
completion of program implementation, which carried out in same order

as Pre— and midst measurements.

Statistical processing
The data was statistically processed by using SPSS program; the
following statistical processes were used due to their suitability to nature
of the research:
— Arithmetic mean

Mediator

Standard deviation

Skewness coefficient

Variance Analysis

(L.S.D) test to find the least significant difference.

Conclusions
Within limits of research sample, the following conclusions were
found:

— There are statistically significant differences between the three
(pre - midst - post) measurements in favor of Post-
measurements of pain scale of posterior thigh muscles affected by
rupture.

- There are statistically significant differences between the three

(pre — midst — post) measurements in favor of the Post-
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measurements of muscle strength (contraction — Extension) at 90
° — 180 ° for posterior thigh muscles affected by rupture.

There are statistically significant differences between the three
(pre — midst - post) measurements in favor of the Post-
measurements of thigh diameter at (5 cm, 10 cm and 15 cm) and
obesity diameter for the leg affected by posterior thigh muscles
rupture.

There were no statistically significant differences in post
measurement between the healthy and affected leg with study
variables (pain scale — muscle strength - thigh and obesity

diameter— kinetic range)

Recommendations

In light of the research objectives, hypothesis, limits, nature of the

sample and statistical processing which used, based on results of this

study, the researcher recommends the following:

Guided by proposed rehabilitative program using open and closed
kinetic chain exercises to rehabilitate of posterior thigh muscles
affected by rupture.

Continuation to perform flexibility and muscle strength exercises
after completing the rehabilitative program.

Attention to continuous medical follow—up with specialist doctor
after completing rehabilitative program in order to ensure player
safety.

Guide researchers to conduct further studies using open and
closed kinetic chain exercises, which may have a positive effect in

rehabilitation of various injuries.
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