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Abstract
The aim of the study was to determine the best improvement rates among the four experimental groups in physical and functio-

nal measurements after the implementation of the (ECR) program following intensive care after a month and a week of open heart
surgery. As well as determining the order of experimental groups according to the rise in the rates of improvement in physical and

functional measurements., To determine the best time to apply (ECR) after open heart surgery in favor of the first study or for the

second study, according to the high rates of improvement. As well as the reasons for the high and low rates of improvement in the
physical and functional measurements of the four pilot groups participating in the ECR program in the light of the results. , And the
study was conducted on a sample of two previous studies on the application of the rehabilitation program (ECR) after open heart

surgery immediately after one month and a week of surgery. , For patients who have undergone open heart surgery. The descriptive
approach has been used to suit the nature and purpose of the study., The results showed the superiority of the experimental group
of study number one On the other experimental groups of the second study in the rates of improvement of physical and functional
measurements during the implementation of the program (ECR) immediately after surgery and after a month and a week of surgery.
,The best time to apply the ECR program was immediately after surgery (As in study number one) followed by a month and a week

of surgery provided that the whole program is applied for one month (as in the second experimental group) for the second study
followed by a month and a week of surgery and applied for three weeks. (As in the third experimental group) for the second study.
,The reasons for the increase and decrease in the rates of improvement of physical and functional measurements that the failure to

apply rehabilitation exercises and the use of drugs for the extension of muscles before surgery lead to the complete relaxation of muscles after open heart surgery. , Non Implementation Rehabilitation exercises within the content of the qualifying program (ECR) and
limited to natural remedies only one of the reasons for low rates of improvement in physical and functional measurements during the

application of the program. , Non Complete The ECR program and the non-use of weight training in the advanced stage of the program is one of the reasons for the low rates of improvement in strength and muscle efficiency during the application of the program.

,The application of the full (ECR) program after one month and a week of open-heart surgery for one month led to an increase in the

rate of improvement in the strength and efficiency of the heart muscle and respiratory system significantly above normal rates prior
to surgery., That the strength of the heart muscle and respiratory efficiency decreases immediately after surgery and then begins to
increase gradually after the application of the program (ECR)., Accelerate In the application Program (ECR) after open heart surgery
directly Increases the rate of improvement in the strength of the muscles of the abdomen and chest than normal rates.

Keywords: rehabilitation after open heart surgery, cardiac rehabilitation, physiotherapy, physical and motor rehabilitation,(ECR),
(WF), (T-ECR), (CR), Tens; Current ;Ultrasound therapy; Laser therapy. , waleed fahmy., Egypt cardiac rehabilitation..
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Introduction

Implementation (ECR) after open heart surgery twice in two previous studies, where it was the first time after open heart surgery

immediately after exit from intensive care, and the second was after one month and a week of open heart surgery.

Figure 1: Moving the patient after leaving the intensive care (ECR).

Figure 2: Moving the patient after leaving the intensive care (ECR).

, And the results were the first time to: - The disappearance of the patient’s pain and the healing of the shear wound during the first

three weeks of surgery and following To get out of intensive care, that Physical therapy (WF) has a major effect on the healing of the shear
bone and the disappearance of pain in the first three weeks immediately after surgery. ,Re Stretch Natural muscle of the neck muscles,Re

Stretch Natural muscle of the chest muscles. ,Increase in the natural Stretch of the abdominal muscles after application of the program
compared to the normal state of the patient prior to surgery. ,Increase the range of dynamic movement of the spine around the vertical
axis in the experimental group after application of the program from the normal range before surgery, where the natural measurement

ratio from 0 to 75 cm on both sides. ,Increased range The dynamic movement of the spine around the vertical axis on the right side of the

chest on the left side. ,Increase the strength of the neck muscles by a very large difference from the tribal measurement For the experimen-

tal group. ,Increase the strength and efficiency of abdominal muscles in the experimental group compared to tribal measurement. ,Increased chest muscle strength in the experimental group after the application of the rehabilitation program (ECR) About before surgery. ,A

high rate of improvement in the strength of the left part of the chest muscle is higher than the right part of the chest. ,Improves respiratory
efficiency during inhalation and exhalation on the rasflu With an increase in the rate of improvement during the inhalation process better
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than During exhalation after applying (ECR) compared to the experimental group. ,The (ECR) program can increase the strength and

efficiency of the Myocardial. ,Decreased cardiac muscle strength immediately after surgery and gradually increases with application of

(ECR).There was no improvement in the control group due to the lack of healing of the sternum during the period of application of (ECR)
on the experimental group, which lasted for one month immediately after the surgery. , Physical and functional measurements can not be
applied to the control group after one month and one week from the date of exit from Intensive care due to Failure to heal the Sternum
bone, and because applying it can lead to a hernia in surgery [1].

Figure 3: Moving the patient at an advanced stage after getting out of intensive care (ECR).

And the results after the application of (ECR) the second time to: that the application of natural treatment methods (WF) only led to the

complete healing of the Sternum bone and the complete disappearance of the pain of the Sternum bone and muscles affected by surgery
in the the first experimental group., As well as to the absence of differences in rates of improvement of the strength of the Myocardial , As

well as the lack of improvement in physical and functional measurements of members of the first experimental group., And this is because

of not applying rehabilitation exercises in the Program(ECR) on the affected muscles of the surgery., And the use of physical therapy (WF)
only for members of this group., Complete healing of the Sternum bone and disappearance of pain in the second and third experimental
group., Improve the strength of the Myocardial to use rehabilitation exercises, and resistance exercises and weight training., Improves

the physical and functional condition of the muscles affected by surgery., As well as improved respiratory efficiency and the ability to exchange inhalation and exhalation well after the application of the rehabilitation program (ECR) fully in the second and third experimental
group., And not use physical therapy only [2].
Research importance

Because of the multiplicity of research And the multiplicity of experimental groups for previous searches as well as different times

And Periods for Application a program (ECR) The researcher should determine the differences in the improvement rates of the four experimental groups in physical and functional measurements Determine which groups and timings are best for applying the ECR program
after open heart surgery.
Research goals
12-

Determine the best improvement rates among the four experimental groups in physical and functional measurements after the
implementation of the program (ECR) after the exit from intensive care and after one month and a week of open heart surgery.
Determine the order of the experimental groups according to the rise in the rates of improvement in physical and functional
measurements.
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Determine the best time to apply the program (ECR) after open heart surgery for the benefit the first study or for the benefit of
the second study, according to the high rates of improvement.
Determine the reasons for the high and low rates of improvement in the physical and functional measurements of the four pilot
groups participating in the ECR program in the light of the results.

Search questions
1.
2.
3.
4.

Which of the four experimental groups is best in applying ECR after open heart surgery?

What is the order of the four experimental groups according to the high rates of improvement in physical and functional
measurements?

What is the best time to apply ECR after open heart surgery? Are immediately after the surgery as in the first study or after a
month and a week of surgery as in the second study, according to the high rates of improvement?

What are the reasons for the high and low rates of improvement in physical and functional measurements among the four
experimental groups participating in the rehabilitation program (ECR)?

Search terms

(WF): (Waleed Fahmy) means the total of ultrasound therapy (tens current-laser therapy) used in the content of the ECR program,

compared to the first used in rehabilitation after open heart surgery.

(ECR): (Egypt cardiac rehabilitation), which is a rehabilitation program that contains some physical therapy. (WF) as well as training

exercises in addition to weight training and resistance exercises used within the content of the rehabilitation program, which was

implemented after open heart surgery, as defined (2014) Waleed Fahmy, which was applied immediately after departure from intensive
care.

(T-ECR): TESTS Egypt Cardiac Rehabilitation is a set of measurements used for patients in the rehabilitation program after open heart

surgery (ECR).

Search Procedures
Research methodology
The descriptive approach was used to suit the nature of the research.
Research community

The research was conducted on two previous studies on the application of the rehabilitation program (ECR) after open heart surgery

immediately and after one month and a week of surgery..
Research fields

Human field: Patients who underwent open heart surgery, were selected from two previous studies on the application of the rehabilitation program (ECR).

Time domain: During the period from 1/11/2018 to 1/2/2019.
Geographical area: Alexandria City - Egypt.
The sample

A statistical analysis of the improvement rates among the four experimental groups was carried out during the implementation of the

ECR after open heart surgery. The first experimental group during the first study, during which ECR was applied under the title of physical
rehabilitation program to improve the functional and physical condition after open heart surgery. , And other experimental groups after
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one month and a week of open heart surgery during the second study, during which the ECR was applied under the title of The Effect of
Using Some Physical Therapy and Rehabilitation Exercises on the Functional and Physical Condition after One Month and a Week of Open
Heart Surgery (ECR). The first study was conducted on a sample of 14 individuals, including 9 experimental group members and 5 control
groups.The experimental program (ECR) was applied to the experimental group., The methodology used in the study is the experimental
approach., And the second study included a sample of 5 individuals and the number of those excluded One individual The actual sample

size was 4 individuals. These individuals were divided into three experimental groups as follows The first experimental group includes
2 individuals WF only applied to them., And rehabilitation exercises were not implemented. After a month and a week of open heart sur-

gery., The second experimental group includes 1 individual and the full ECR program was applied for one month., The third experimental

group containing 1 individual and the ECR program was applied for 3 weeks only., Due to the patient’s disclosure of his intention not to
complete the remaining period of the program and estimated months as a result of his sense of improvement of his condition. The three
experimental groups of the second study were the size of the control sample of the experimental group in the first study, which was not
able to apply the physical and functional measurements (T-ECR) because of the lack of healing of the Sternum bone and the continuation
of pain.

Tools used in data collection
Data from the two previous studies were collected and analyzed as follows.
First study schedules

N
1
2
3

Functional measurements

Journey of inhalation and
exhalation, the difference between
maximum inhalation and
maximum exhalation
RSPFLO device
to assess the
efficiency of the
respiratory system

Measurements
before

The difference
between the two
averages

Values
t

Improvement
rate %

x

Σ

x

Σ

x

Σ

2.11

0.93

1.22

0.44

0.89

0.6

*4.44

42.11

811.11

220.48

101.38

1.64

6.85

Inhalation

966.67

Cardiac muscle strength
(ultrasound scan on the heart)

65.11

Exhalation

Measurements
after

200

1077.78

148.14

111.11

6.58

64.56

4.56

0.56

866.67

132.29

55.56

145.3
8.34

*2.29

11.49

0.2

0.85

Values
T

Improvement
rate %

Table 1: Differences between the before measurement and the after experimental measurement of the experimental group
in functional measurements N = 9.
*At the level of 0.05=2.31

N

1
2
3
4
5
6
7

Physical measurements

Measure the natural elasticity of the
neck muscles degrees 10

Measure the natural elasticity of the
chest muscles. The arms are elongated,
replacing their integrity. Degree 180
Measure the natural elasticity of the
abdominal muscles (measuring the
extent of the movement of the torso in
the spine)

Measure the dynamic movement of the spine around
the vertical axis (N) from 0
to 75cm on staging

The right
part
The left
part

Measure Muscle strength of neck
muscles, as long as possible

Measure the muscle strength of the
abdominal muscles. Sit long from the
dorsal position to make with a 90 degree
angle torso
Measure the muscular
strength of the chest
muscles

The right
part
The left
part

Measurement
before

Measurement
after

The difference
between the two
averages

x

Σ

x

Σ

x

Σ

8.72

2.22

9.78

0.44

1.06

2.19

1.45

12.1

179.11

1.83

179.78

0.44

0.67

1.8

1.11

0.37

59

17.18

86.56

14.05

27.56

14.13

*5.86

46.7

19.33

15.26

65.89

24.12

46.56

19.3

*7.24

240.8

23.44

10.15
37.6

66.89

176.67

22.21

42.89

27.82

6.11

5.46

69.11

5.83

5.59

84.2

43.44

107.56

19.88

*6.56

185.31

90

0

47.11

27.82

*5.08

109.84

11.89

6.01

5.78

5.08

*3.42

94.55

12.11

5.62

6.28

83.36

5.14

*3.87

*3.66

155.63

107.62

Table 2: Differences between the before measurement and the after measurement of the dimension of the experimental
group in (physical measurements) n = 9.
*At the level of 0.05 = 2.31.
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The second study
First: First experimental group

N
1

2

3
4

5
6
7

Measure Before

Physical measurements
Measure the natural elasticity of the
neck muscles degrees 10

Measure the natural elasticity of the
chest muscles. The arms are elongated,
replacing their integrity. Degree 180
Measure the natural elasticity of the
abdominal muscles (measuring the
extent of the movement of the torso in
the spine)

Measure the dynamic
movement of the spine
around the vertical axis
(N) from 0 to 75cm on
Staging

The right
part

The left part

±Σ

x

±Σ

9.500

0.707

0.707

8.500

180.000

2.121

0.000

-1.000
0.500

0.279

-1.000

0.317

61.000

16.971

49.500

6.364

-11.500

-18.852

-1.342

0.180

16.500

4.950

-3.500

0.707

-20.000

-121.212

-1.342

0.180

44.500

15.556

-25.500

-57.303

-1.342

0.180

12.000

Measure Muscle strength of neck
muscles, as long as possible

Measure the muscle strength of the
abdominal muscles. Sit long from the
dorsal position to make with a 90-degree angle torso

Measure the muscular
strength of the chest
Muscles

x

Difference
between the
two averages

179.500

The right
part

The left part

Measure after

19.000

58.000

45.255

24.500

3.536

-33.500

-57.759

-1.342

0.180

10.000

3.536

6.500

4.950

-3.500

-35.000

-1.342

0.180

3.889

-0.250

-3.333

Table 3: Differences between the measurement before and the measure after of the first experimental
group in (physical measurements) n = 2.

N

1
2
3

Functional measurements
Journey of inhalation and exhalation, the difference between
maximum inhalation and maximum exhalation.

RSPFLO device to
assess theEfficiency
of the respiratorysystem

Inhalation

Exhalation

Cardiac muscle strength
(ultrasound scan on the heart)

Measure before

Measure after

x

±Σ

x

±Σ

2.500

0.707

1.500

0.707

1195.000

0.00

-1.342

0.655

16.263

7.250

-100.000

-0.447

14.142

3.536

-12.000

-

sig

0.000

7.500

1.414

ImproveValues
ment rate
Z
%

-1.000

0.180

0.317

The difference
between the
two averages

Improvement rate
%

Values
Z

sig

1.000-

-40.000

-1.000

0.317

1050.000

212.132

7.071

1200.000
900.000

0.000

150.000

5.000-

-14.286

-0.418

-1.000

-1.000

0.317

61.500

10.607

60.000

8.485

1.500

-2.439

-1.000

0.317

0.317

Table 4: Differences between the measurement before and the measure after of the first experimental group
in physiological measurements, n = 2.
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Second: Second experimental group

Measure Measure
before
after

N

Physical measurements

1

Measure the natural elasticity of the
neck muscles degrees 10

2
3

4
5
6
7

The difference
between
the two
measurements

Improvement
rate %

(a)

χ2

Not statistically
significant

10

10

0

0

0

180

180

0

0

0

Not statistically
significant

57

63

6

10.53

0.3

The left
part

12

48

36

300

21.6

Not statistically
significant

21

43

22

104.8

7.563

Measure the muscle strength of the
abdominal muscles. Sit long from
the dorsal position to make with a
90-degree angle torso

24

72

48

200

24

90

90

0

0

0

75

12

45

60

1.038

Measure the natural elasticity of
the chest muscles. The arms are
elongated, replacing their integrity.
Degree 180

Measure the natural elasticity of the
abdominal muscles (measuring the
extent of the movement of the torso
in the spine)
Measure the dynamic
movement of the spine
around the vertical
axis from 0 to 75cm on
staging.

The right
part

Measure Muscle strength of neck
muscles, as long as possible

Measure the
muscular strength of
the chest muscles

The right
part

The left part

7.5

13

5.5

73.33

1.476

statistically
significant

statistically
significant

statistically
significant

Not statistically
significant

Not statistically
significant

Table 5: Differences between the measurement before and the measure after of the second experimental
group in (physical measurements) n = 1.

N

Functional measurements

Measure
before

Measure
after

The difference
between the two
measurements

Improvement
rate %

1

Journey of inhalation and
exhalation, the difference between
maximum inhalation and maximum
exhalation

2

2

0

0

0

900

1050

150

16.67

11.54

64

70

6

9.375

0.269

2
3

Inhalation
RSPFLO device to
assess the Efficiency of
the respiratory system Exhalation
Cardiac muscle strength
(ultrasound scan on the heart)

600

900

300

50

Not statistically
significant

(a)

χ2

60

Not statistically
significant
Statistically
significant

Statistically
significant

Not statistically
significant

Table 6: Differences between the measurement before and the measure after of the second experimental
group in physiological measurements (n = 1).
The value of the kai tabular box is at the level of 0.05 = 3.841.
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Third: The third experimental group
N

Physical measurements

1

Measure the natural elasticity of
the neck muscles degrees 10

2
3

4
5
6
7

Measure Measure
before
after

Measure the natural elasticity of
the chest muscles. The arms are
elongated, replacing their integrity. Degree 180

Measure the natural elasticity of
the abdominal muscles (measuring the extent of the movement of
the torso in the spine)

Measure the dynamic
movement of the
spine around the
vertical axis from 0 to
75cm on staging.

The right
part
The left
part

Measure Muscle strength of neck
muscles, as long as possible
Measure the muscle strength of
the abdominal muscles. Sit long
from the dorsal position to make
with a 90 Degree angle torso
Measure the muscular strength of the
chest muscles

The right
part
The left
part

The difference
between the two
measurements

Improvement
rate %

(a)

χ2

Not statistically
significant

10

10

0

0

0

180

180

0

0

0

Not statistically
significant

108

108

0

0

0

Not statistically
significant

28

65

37

132.143

14.72

41

51

10

24.39

1.087

71

300

229

322.535

141.35

90

90

0

0

0

12.5

12.5

0

0

0

10

10

0

Statistically
Significant

Not statistically
significant
statistically
significant

Not statistically
significant
Not statistically
significant

0

0

Not statistically
significant

Table 7: Differences between the measurement before and the measure after of the third experimental
group in (physical measurements) n = 1.
The value of the kai tabular box is at the level of 0.05 = 3.841.

N

Functional measurements

Measure
before

Measure
after

The difference
between the two
measurements

Improvement
rate %

χ2

( a)

1

Journey of inhalation and exhalation, the difference between
maximum inhalation and maximum exhalation

3

3

0.000

0.000

0.000

Not statistically
significant

1200

0.000

0.000

0.000

Not statistically
significant

-3.000

-4.762

0.073

Not statistically
significant

RSPFLO device to
assess the Efficiency
2
of the respiratory
system

Inhalation

Exhalation

Cardiac muscle strength
(ultrasound scan on the heart)

1200
900
63

950
60

50.000

5.556

1.351

Not statistically
significant

Table 8: Differences between the measurement before and the measure after of the third experimental group
In physiological measurements (n = 1).
The value of the kai tabular box is at the level of 0.05 = 3.841.
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Statistical treatments that have been used:
•

The percentage% for the improvement of the sample members of the tribal and titular scales of the experimental groups.

•

Results

Chi-Square test.

Improvement rates for the four experimental groups %
Table 9, graph 1 and graph 2 the private with differences in terms of improvement % for the four experimental groups of the first and

second studies in physical measurements where it ranges the value of the kai box between (0.675 to 828.329) and these values are greater
than the value chi square table at the level of 0.05 as ranged rate of improvement % between -21.212 and 322.535%.
N

1
2
3
4

5
6
7

The first
study

Measurements

The second
study

The
experimental
group

First
experimental
group

Second
experimental
group

Third
experimental
group

χ2

Significance

12.100

-10.526

0.000

0.000

652.064

Statistically
significant

0.370

0.279

0.000

0.000

0.675

Not
statistically
significant

46.700

-18.852

10.526

0.000

237.551

The
right
part

Statistically
significant

240.800

-121.212

300.000

132.143

754.259

Statistically
significant

Measure the muscle strength of
the neck muscles., Stability As
long as possible

185.310

-100.000

104.762

24.390

828.329

155.630

-57.303

200.000

322.535

484.267

Statistically
significant

109.840

-57.759

0.000

0.000

1130.763

Statistically
significant

94.550

-35.000

60.000

0.000

341.000

Statistically
significant

107.620

-3.333

73.333

0.000

204.564

Measure the Stretch natural of
the neck muscles degrees 10

Measure the Stretch natural of
the chest muscles as long as the
arms are elongated, replacing
180 degrees

Measurement of Stretch natural
of the abdominal muscles (measuring the extent of the movement of the Stretch in the spine)

Measure the dynamic
movement of the spine
around the vertical axis
(natural rating from
0-75 cm on staging)

The
left
part

Measure the muscle strength of
the abdominal muscles. Sit long
from the dorsal position to make
with a 90-degree angle torso
Measure the muscular
strength of the chest
Muscles

The
right
part
The
left
part

Statistically
significant

Statistically
significant

Table 9: Differences between improvement rates % for the four experimental groups in (physical measurements).

Table number (10), Graph number (1) and Graph number (3) for Differences in Improvement Rates for the four experimental groups

For the first and second studies In the functional measurements, the value of the square of Kai is between (82.218 to 352.871). These
values are greater than the value of the squares kai, and the improvement rates ranged from -42.110 to -50.000%.
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The first study
N

Measurements
The experimental group

1

Journey of inhalation and
exhalation, the difference between
maximum inhalation and
maximum exhalation

2

3

RSPFLO device to
assess the efficiency
of the respiratory
system

Inhalation

Exhalation

Cardiac muscle strength
(ultrasound scan on the heart)

The second study
Third
Second
experimental experimental
group
group

The
experimental
group

First
experimental
group

-42.110

-40.000

0.000

11.490

-0.418

-2.439

6.850

0.850

-14.286

χ2

Significance

0.000

82.218

Statistically
Significant

16.667

0.000

31.381

9.375

4.762 -

50.000

5.556

183.125

352.871

Statistically
Significant

Statistically
Significant

Statistically
Significant

Table 10: Differences between improvement rates % for the four experimental groups in (functional measurements).

Graph 1: Percentage improvement of the four experimental groups (physical and physiological measurements)
of the first and second studies.
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Graph 2: Percentage improvement of the four experimental groups in (physical measurements) of the studies (first and second).

Graph 3: Percentage improvement of the four experimental groups (functional measurements) of the two studies (primary and second).

Discussion
Table (9), graph (1) and graph (2) for differences in improvement rates for the four experimental groups in the physical measurements

of the first and second studies show that there are statistically significant differences in measurement (1)And Special the measurement

of natural stretch to neck muscles in favor of the experimental group of the first study by 12.100% followed by the second and third ex-

perimental group by 0.000% followed by the first experimental group by -10.526% for the second study, Where the value of the square
kai is 652.06.

As evidenced by the absence of statistically significant differences in measurement (2) for the measurement of natural stretch of the

muscles of the chest. During the Arm stretch Movement Back , 180 degrees Where the improvement rate of the experimental group for

the first study of 0.370% followed by the first experimental group by 0.279% followed by the second experimental group and the third

experimental group by 0.000%Where The value of the square kai was 0.675 This is not statistically significant at 0.05 Where The value of
the square of Kai was At 0.05 = 3.84, meaning that there were no significant differences between the four experimental groups.
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It is also evident Of measurement (3) for measuring the natural stretch of the abdominal muscles during the measurement of the extent

of the movement of the tide in the spine there are differences of statistical significance Favor The experimental group For the first study

With an improvement rate of 46.700%, followed by the second experimental group by 10.526% followed by the third group of improvement rate of 0.000% followed by the first experimental group improved by -18.552%. , For the second study.

And there are significant differences in measurement (4) to measure the dynamic movement of the spine around the vertical axis of the

right section of the chest and the left side of the chest, where the natural evaluation from 0 to 75 cm on the staging, in favor of the second
experimental group.For the second study with a rate of improvement of 300.00% followed by the experimental group For first study im-

proved by 240.800%. Followed by the third trial group with an improvement rate of 132.143%.And the first experimental group improved
by -121.212%. For the second study.Where the proportion of square Kai 754.259 and the right section of the chest. ,And there are differen-

ces of statistical significance for the left side of the chest in favor of the experimental group For the first study with an improvement rate of
185.310% followed by the second experimental group with an improvement rate of 104.762% followed by the third experimental group
with an improvement rate of 24.390% followed by the first experimental group by -100.000.,Where the value of the square Kai 828.329.

This indicates an increase in the improvement rates of the experimental group in the first study in measurements No. 1, No. 2, No. 3,

No. 4, for measuring the natural stretch of the neck muscles. , Measuring the natural stretch of the chest muscles, and measuring the na-

tural stretch of the abdominal muscles, measuring the dynamic movement of the spine around the vertical axis of the left and right side of

the chest. , The researcher points out that early rehabilitation after open heart surgery using the program (ECR) leads to higher rates of
improvement in the natural stretch of the neck muscles, chest and abdomen than the normal level.

Józefa Dąbek, Ewelina Pyka, et al. (2017) asserts that early cardiac rehabilitation improves the quality of life in patients after open

heart surgery and increases their awareness of physical activity [3].

Has been mentioned Daniel da Costa Torres1, Priscila Maria (2017) Early rehabilitation in intensive care after open heart surgery and
short-term exercise reduces respiratory complications after surgery and reduces muscle loss. To improve physical capacity, as well as to
reduce postoperative mortality [4].

And several studies by Lee., Park et al., And Dayan et al (2013) (2014) show that early rehabilitation after cardiac surgery significantly

contributes to long-term mortality reduction [5,6].

Bourafkari L, Ghaffari S, et al. (2016) showed that the 8-week rehabilitation after open-heart surgery significantly reduced depression

[7].

C.-J.HsuabcS.-Y.Chen, et al, (2011) noted that early rehabilitation after cardiac surgery greatly improves physical ability and quality of

life [8].

Has been mentioned Alexiev, Terziev et al. (2017) that cardiac rehabilitation greatly improves functional capacity and responses Blood

circulation after open heart surgery [9].

Confirms Thijs. Eijsvogels,, Silvana Molossi, et al. (2016) that regular physical activity and regular training improve cardiovascular

health and lead to longevity and revitalization of the body [10].

As mentioned Waleed fahmy (2014). that Increase the natural stretch of the chest muscles About Normal situation Before open heart
surgery And skip the ratio Natural range of measurement from zero to 75 cm Is one of the strongest signs Complete healing of the sternum
bone [11].

According to Ronny Bergquist1, Vegard Moe Iversen(2018), the levels of chest muscle activity are increased when exercise is used in

Dumbbell [12].

She points out Results to The second experimental group exceeded the third experimental group of the second study in measurement

No. (3) for measuring the natural stretch of the abdominal muscles.
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Where the researcher indicates that the use of the program (ECR)complete Increases the rate of improvement in the natural stretch

of the abdominal muscles And during the measurement of the movement Dynamic of the spine around the vertical axis. ,He also stated
that rehabilitation exercises after open heart surgery increase the ability of the muscle tissues to respond, and also increase the natural
stretch of the muscles of the chest.

The second and third experimental groups of the second study were equal in measurements 1 and 2 for measuring the natural stretch

of the neck muscles and the natural stretch of the chest muscles, where the natural stretch of each of them returned to normal before
surgery.

In this regard, the researcher points out that the use of the rehabilitation program (ECR) for only three weeks leads to the return of

natural stretch to the muscles of the neck and chest to normal rates before the surgery.

Phil Page (2012) confirmed that the use of stretching exercises for patients with chronic musculoskeletal pain showed an increase in

rates of improvement after 3 weeks of static exercise. ,The use of exercise or manual therapy in patients with chronic neck disease was
effectively promoted Of stretching muscles [13].

And the researcher attributed the high rates of improvement in measuring the dynamic movement of the spine around the vertical axis

in the right side of the chest For the second experimental group of the second study About it in the experimental group of the first study to
the individual differences between Individuals The sample. ,The researcher pointed out that the extent of tissue damage Of the operation

after open heart surgery works to increase or decrease the rates of improvement, as well as the intensity of training exercises and loads
on the tissues and the extent of the ability of individuals to respond to these changes and adaptation with it.

Viviane M. Conraads, Nele Pattyn et al. (2015) that high-intensity training period stimulates heart contraction and significantly affects

the lining and function of muscles, skeletal and mitochondria, and have a more positive effect [14].

As Stephan Gielena M. ,Harold Laughlin et al.(2015).High-intensity training and resistance training provide significant improvements

in the ability to exercise and to gain mass of muscle, respectively [15].

As evidenced by the measurement No. (5) And private Measure muscle strength of neck muscles (stability as long as possible) There

were statistically significant differences between the four experimental groups Favor Third experimental group Improved by 322.535%
Followed by the second experimental group An improvement rate of 200,000% For the second study., Followed by the experimental group
for the first study An improvement rate of 155.630% Followed by the first experimental group for the second study An improvement rate
of -57.303%. Where The value of the square kai was 484,267 .

And it is clear from the measurement No. (6) And private measuring the muscle strength of the abdominal muscles (the long sitting of

the supine position to make with the trunk 90 degrees) There are differences between the four experimental groups Statistically signifi-

cant Favor The experimental group For the first study An improvement rate of 109.840% Followed by the second and third experimental

groups of the second study An improvement rate of 0.000% Followed by the first experimental group for the second study An improvement rate of -57.759%. Where The value of the square of Kai 1130.763.

As is evident Of measurement number( 7) And private Muscle strength of the muscles of the chest There are differences between

the experimental four groups Related Statistical

For the right and left side of the chest For the experimental group For the first study

With an improvement rate of 94.550% Followed by the second experimental group with an improvement rate of 60.000% Then the third
experimental group An improvement rate of 0.000% Followed by the first experimental group An improvement of rate -35.000% For

the second study For the right part of the chest. ,As evidenced by differences of statistical significance The left side of the chest In favor
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of For the experimental group For the first study Improved by 107.620% Followed by the second experimental group An improvement

rate of 73.333% Followed by the third experimental group By 0.000% Then the first experimental group For the second study An impro-

vement rate of -3.333%., Where The value of the square of Kai 204,564. ,And this indicates the increase in the improvement rates of the
experimental group in the first study in measurements No. (6), and No. (7) and private the measurement of muscle strength of the of the
abdomen muscles and muscle strength of the chest muscles on left and right sides.

In this regard, the researcher pointed out that the start of the work of contractions firm to the muscles of the abdomen immediately

after the departure of intensive care and withdrawal of the abdomen during inhalation and its emergence during exhalation works to

increase the rate of improvement in muscle strength of the muscles of the abdomen after open heart surgery. , And that increased muscle
contraction of the muscles of the abdomen and muscle pressure after open heart surgery increases the ability of muscles to work more
efficiently than before surgery.

K Upadhyay Dhungel, 1 V Malhotra, et al (2008) confirmed that special exercises in breathing muscles act to move the respiratory sys-

tem and disinfection of the secretions, and it works to increase the muscle strength of these muscles, and works to raise the efficiency of
the diaphragm muscle, and abdominal muscles. Emptying and mobilizing the respiratory system more efficiently [16].

Andrea Aliverti (2016) also agrees that from the function point of view there are three sets of respiratory muscles namely the dia-

phragm and the muscles of the rib cage and the abdominal muscles., And that during the process of inhalation and exhalation The muscles
of the abdomen, chest and are exhaled, and the contraction of the diaphragm expands the abdomen and lower part of the chest, through
the coordinated activity of the cage and sub-cage muscle. , As demonstrated by the superiority of the third experimental groups and then

the second experimental group of the second study and then the experimental group of the first study in the rates of improvement in
measurement No. 5 and private the measurement of muscle strength of the neck [17].

The researcher attributes this difference in improvement rates to individual differences among the four experimental groups and the

nature of the muscle tissue and the new physiological changes and the ability of the muscle to respond to these changes. ,This is confir-

med by the difference in the improvement rates of the left and right segments of the chest in the measurement (7) of the measurement

of muscle strength of the muscles of the chest and the four experimental groups. , And the researcher pointed out that the accelerated

implementation of the program (ECR) after open heart surgery directly increases the rate of improvement in the strength of the muscles
of the abdomen and chest than normal rates.

waleed fahmy(2014),(2017) mentioned that exercise Special Neck muscles Which interested Operations Constriction and extinctions
Sequentially Increases the muscle strength of the neck after open heart surgery. , And said that the performance of the patient neck exercises against the resistance of the hand of the processor leads to increase the efficiency of muscle strength of the neck after open heart
surgery[1,11].

waleed fahmy (2017),(2018) also stressed that the use of weight training after open heart surgery works to increase the muscle stren-

gth of the chest. [1,2].

Is evident from Table (2), Chart (1) and Graph (3)And private The differences in the rates of improvement for the four experimental

groups in the functional measurements of the first and second studies showed that there were differences of statistical significance in the

measurement (1)And private Measuring the journey of Inhalation and exhalation (the difference between the most Inhalation and the
most exhalation) Favor Second and third experimental group An improvement rate of 0.000%Followed by the first experimental group

An improvement rate of -40.000% For the second study Followed by the experimental group for the first study An improvementrate of
-42.110%. Where The value of the square kai was 82,218.

As shown by the measurement No. (2) for the evaluation of the efficiency of the respiratory system during suction and blowing through

the device Rsaflo (ball machine) there are differences of statistical significance between the four experimental groups for the first and

second studies during suction Favor Second experimental group An improvement rate of 16.667% For the second study Followed by
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the experimental group for the first study An improvement rate of 11.490% Followed by the third experimental group An improvement

rate of 0.000% Followed by the first experimental group An improvement rate of -0.418% For the second study. Where the value of the

square of Kai 31.381. ,And there are statistically significant differences in the four experimental groups During blowing In favor of Second
experimental group For the second study With an improvement rate of 50.000% Followed by the experimental group for the first study
An improvement rate of 6.850% Followed by the third experimental group An improvement rate of 5.556% Followed by the first experimental group An improvement rate of -14.286% For the second study. ,Where the value of the square of Kai 183.125.

And it is clear from the measurement No. (3)in Table (2) And private By measuring the strength of the heart muscle by ultrasound exa-

mination of the heart, There are differences of statistical significance Favor Second experimental group An improvement rate of 9.375%
For the second study. , Followed by the experimental group for the first study An improvement rate of 0.850% Followed by the first experimental group An improvement rate of -2.439% Followed by the third experimental group An improvement rate of -4.762% For the
second study.,and Where the value of the square of kai was 352,871.

This indicates an increase Improvement rates For the second experimental group For the second study In measurements no (8), (9)

and (10) And private Measure the journey of Inhalation and exhalation And assessment of respiratory efficiency During the suction and

blowing processes and Measuring the strength and efficiency of the heart muscle Followed by the experimental group for the first study

Followed by the third experimental group For the second study. ,In this regard, the researcher attributed this to the fact that the strength
of the heart muscle and respiratory efficiency decreased immediately after surgery and then began to increase gradually after the implementation of the program (ECR).

waleed fahmy (2014), (2017) stated that, of course, respiratory efficiency decreases For patients after open heart surgery As soon as

you get out of intensive care Then gradually increase with rehabilitation according to the response and capacity of each patient [1,11].

Waleed fahmy (2018) pointed out that breathing exercises within the content of the rehabilitation program after open-heart surgery

lead to increased respiratory efficiency [2].

As mentioned waleed fahmy (2018) (2014) that Weight training and physical load Codified on the respiratory system increases respi-

ratory efficiency after open heart surgery [2,11].

The researcher that reduced the improvement rates in the strength and efficiency of the heart muscle in the third experimental group

of the second study to not complete the program (ECR) and not to use weight training in the advanced stage of the program.

waleed fahmy (2014) , (2017) confirmed the need for ultrasound examination on the heart immediately after surgery to determine the

rates of reduction in the strength of the heart muscle after open heart surgery directly [1,11].

And mentions Norman K, Stobäus N, . et al (2011) that muscle weakness is associated with reduced muscle strength and loss of phy-

sical function [18].

Alexander V. Gourine , Gareth L. Ackland (2018) confirm that the strength of heart activity determines the extent to Ability which

exercised exercise [19].

And Waleed Fahmy (2018) noted that after the ECR program, respiratory efficiency improves and the ability to exchange Inhalation

and exhalation well after open heart surgery. (22). , Also confirmed that the strength of the heart muscle improves after open heart surgery due to use Rehabilitation exercises, especially resistance exercises and weight training [2].

Table (1) and Table (2) indicate that the improvement rates in all physical and functional measurements are lower than the normal

rates in the first experimental group of the second study. ,The researcher attributed this to the application of natural treatment methods
(WF) only to members of this group and not to apply rehabilitation exercises within the content of the program rehabilitation (ECR) and

Citation: Waleed Abdel Fattah Fahmy. “Differences in the Rates Improvement the Rehabilitation Program (ECR) in the Physical and
Functional Measurements of The four Experimental Groups after Open Heart Surgery”. EC Cardiology 6.4 (2019): 349-367.

Differences in the Rates Improvement the Rehabilitation Program (ECR) in the Physical and Functional Measurements of The
four Experimental Groups after Open Heart Surgery
364

Limited to the means of physical therapy only. ,And that the non-application of rehabilitation exercises and the use of drugs for the exten-

sion of muscles before surgery leads to the complete relaxation of muscles after open heart surgery. ,As waleed fahmy (2018) states, if

muscle strength is not stimulated, muscle gradually becomes smaller, weaker, and may Infect atrophy, and the rate of vulnerability may
vary from individual to individual [2].

Lamia Ait Ali, Alessandro Pingitore (2018), also reported that training of breathing muscles with resistance Lead to increased inha-

lation and exhalation And pressure Reality Increases the contraction of those muscles and thus improves respiratory performance and
respiratory capacity [20].

Mentioned Siti Nur Baait, Biniti Mohd Sokran , et al. (2015) that muscle function decreases after open heart surgery and undergoes

changes in the body mass as it tends to a severe loss of structural muscle mass and continuous weakness. In cardiac function, and oxygen

consumption for the heart muscle. This is due to imbalance between oxygen supply and heart requirements and imbalance In the oxygen
demand of the heart muscle and in response to coronary circulation [21].

As confirmed by van Venrooij LM, Verberne HJ , et al. (2012) that muscle weakness after open heart surgery is a problem between

patients as a result of the reduction of oxidizing muscle enzymes [22].

And waleed fahmy (2018), that if only physiotherapy (WF) was applied after open heart surgery, there would be no significant impro-

vement in the physical and functional condition of the muscles affected by the operation [2].

As both Shuhei Yamamoto, Kazuki Hotta , et al (2016) suggests that resistance training increases muscle strength and increases the

ability to exercise in elderly patients with coronary artery disease. [23].

And the slight improvement in measurement (2) in Table (1) for measuring the natural stretch of the chest muscles in the members of

this group, indicates that the application of the electric tennis current on the shoulder muscles and the bottom of the chest improves the
quality of muscle tissue after open heart surgery.

Mayara A. Menezes , Thaís A. B. Pereira, et al. (2018) that using the stream of tennis leads to increased muscle function and reduces

pain [24].

Conclusions
1.

2.

3.

The experimental group of the first study was superior to the other experimental groups of the second study in the improvement
rates of physical and functional measurements during the implementation of the ECR program immediately after surgery and
after one month and one week of surgery.

Superiority of the experimental group of the first study in rates of improvement in the physical and functional measurements

followed by the second experimental group and then the third experimental group and then the first experimental group which
achieved a significant decrease for the second study.
Best time to implement ECR program is as follows:
ABC-

4.

Immediately after surgery (as in the first study).

After one month and one week of surgery provided that the whole program is applied for one month (as in the second
group) for the second study.

After one month and a week of surgery and applied for three weeks (As in the third group) for the second study.

According to the results and explanations the reasons for the rise and fall in the rates of improvement in physical and functional
measurements are:
A-

The non-application of rehabilitation exercises and the use of drugs for the extension of muscles before surgery leads to the

Citation: Waleed Abdel Fattah Fahmy. “Differences in the Rates Improvement the Rehabilitation Program (ECR) in the Physical and
Functional Measurements of The four Experimental Groups after Open Heart Surgery”. EC Cardiology 6.4 (2019): 349-367.

Differences in the Rates Improvement the Rehabilitation Program (ECR) in the Physical and Functional Measurements of The
four Experimental Groups after Open Heart Surgery

B-

C-

D-

EFGH-

complete relaxation of muscles after open heart surgery.
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The failure to apply rehabilitation exercises within the content of the rehabilitation program (ECR) and limited to the means

of physical therapy only. One of the reasons for the low rates of improvement in physical and functional measurements
during the application of the program.

The failure to complete the ECR program and the non-use of weight training in the advanced stage of the program is one
of the reasons for the decrease in the rate of improvement in strength and muscle efficiency during the application of the
program.

The application of the full rehabilitation program (ECR) after a month and a week of open heart surgery and for a month led

to an increase in the rate of improvement in strength and efficiency of the heart muscle and respiratory system significantly
above normal rates before surgery.

The strength of the heart muscle and respiratory efficiency decreases immediately after surgery and then begins to increase
gradually after the implementation of the program (ECR).

Accelerating the implementation of the program (ECR) after open heart surgery directly increases the rate of improvement
in the strength of the muscles of the abdomen and chest than normal rates.

Differences in improvement rates are due to the individual differences among the four experimental groups, the nature of
the muscle tissue, the new physiological changes and the ability of the muscle to respond to these changes.

The start of the work of contractions fixed to the muscles of the abdomen immediately after the exit of intensive care

and withdrawal of the abdomen during inhalation and its emergence during exhalation works to increase the rate of

improvement in muscle strength of the abdomen after open heart surgery. And that increased muscle contraction of the
IJ-

KL-

muscles of the abdomen and muscle pressure after open heart surgery increases the ability of muscles to work more
efficiently than before surgery.

Use of the Rehabilitation Program (ECR) For only three weeks Leading to the return of natural stretch to the muscles of the
neck and chest To normal rates before surgery.

the extent of tissue Affected Of the operation After open heart surgery works to increase or decrease the rates of improvement,
as well as the intensity of training exercises and loads on the tissues and the extent of the ability of individuals to respond
to these changes and adaptation with it.

The use of the whole program (ECR) undiminished leads to higher rates of improvement in the natural stretch of the muscles
of the abdomen and when measuring the dynamic range of movement of the spine around the vertical axis.

Rehabilitation exercises after open heart surgery increases the ability of the muscle tissue to respond, and it leads to
increased natural stretch of the muscles of the chest.

M- Early rehabilitation after open heart surgery using the program (ECR) leads to higher rates of improvement in the natural
stretch of the neck muscles, chest and abdomen than the normal level.

Recommendations
1234-

Apply the full rehabilitation program (ECR) immediately after open heart surgery, and after one month and a week of surgery.

Interest in the use of rehabilitation exercises and weight training within the content of the rehabilitation program (ECR) in
addition to means of physical therapy (WF).

Not limited to the application of physical therapy (WF) only within the content of the rehabilitation program (ECR).

Accelerate the start of the application of the rehabilitation program (ECR) after open heart surgery to ensure speedy recovery
of healing after surgery.
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