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INTRODUCTION-
It is a surgical procedure in which the chest is opened, and surgery is 
performed on the heart. The term “open” refers to the chest, not to the 
heart itself. Two types of cardiac surgery are closed and open-heart 
surgery. (1) (2) The heart is a muscular organ that pumps blood 
throughout the circulatory system. It is situated between two lungs in 
the mediastinum. It is made up of four chambers, right atrium, right 
ventricle, left atrium, left ventricle. Heart beats 72/min. CABG 
(coronary artery bypass grafting) is done when there is multiple severe 
coronary stenosis associated with unstable or uncontrolled angina. 
CABG is a surgical procedure used to treat coronary artery disease. 
The blocked or narrowed coronary arteries are simply bypassed, 
replacing the blocked portion of the coronary artery with a piece of 
patent blood vessels taken from any other less sensitive area of the 
body. Such vascular grafts may be pieces of a vein taken from the legs 
or mammary artery in the chest. One end of the graft is attached above 
the blockage and the other end is attached below the blockage through 
the new graft to reach the heart muscle. CABG can also be performed 
off pump and on pump. (3)(4)(5) Aerobic exercise is submaximal, 
rhythmic, repetitive exercise of large muscle groups, during which the 
needed energy is supplied by inspired oxygen. Aerobic exercise 
training is augmentation of the energy utilization of the muscles by 
means of an exercise program. The improvement of the muscles ability 
to use energy is a direct result of increased levels of oxidative enzymes 
in the muscles, increased mitochondrial density and size and an 
increased muscle ber capillary supply. Training is dependent on 
exercise of sufcient intensity, duration, and frequency. Training 
produced cardiovascular and /or muscular adaptation and is reected 
in an individual's endurance. Aerobic exercise is any type of cardiac 
conditioning. It can include activities like brisk walking, swimming, 
running, or cycling. Aerobic exercise can be effective in increasing 
endurance of cardio-respiratory system by improving stroke volume at 
rest, lowering resting heart rate, lowering blood pressure, aerobic 
exercise is critical component of cardiac rehabilitation following 
cardiac rehabilitation.

Aerobic exercise traditionally commenced two to six weeks following 
hospital discharge and most commonly includes stationary cycling or 
treadmill walking. (6)(7)(8) INTRODUCTION 4 Deep breathing 
exercise is a fundamental intervention for the prevention or 
comprehensive management of impairments related to acute or 
chronic pulmonary disorders and Post Surgical patients. Deep 
breathing exercises come in many forms including diaphragmatic, 

breathing, segmental breathing, inspiratory resistance training 
incentive spirometry, pursed-lip breathing. (9) When the diaphragm is 
functioning effectively in its role as the primary muscles of inspiration, 
ventilation is efcient and the oxygen consumption of the muscle of 
ventilation is low during relaxed (tidal) breathing. When a patient 
relies substantially on the accessory muscles of inspiration the 
mechanical work of breathing (oxygen consumption) increases and the 
efciency of ventilation decreases. Although at an involuntary level, a 
patient with primary or secondary pulmonary dysfunction can be 
taught how to control breathing by optimal use of the diaphragm and 
decreased use of accessory muscles. Diaphragmatic breathing is 
designed to improve the efciency of ventilation, decrease the work of 
breathing, increase the excursion (descent or ascent) of the diaphragm, 
and improve gas exchange and oxygenation. (10) (11). Pursed-lip 
breathing is a strategy that involves lightly pursing the lips together 
during controlled exhalation. Many therapists breathing and 
controlled expiration is a useful procedure, particularly to relieve 
dyspnea if it is performed appropriately. Pursed-lip breathing 
decreases the respiratory rate and the work of breathing (oxygen 
consumption), increases the tidal volume, and improves exercise 
tolerance. (12) 

Positive expiratory pressures breathing is a technique in which 
resistance to airow is applied during exhalation, similar to what 
occurs during pursed-lip breathing, except that the patient breathes 
through a specially designed mouthpiece or mask that controls 
resistance to airow. This breathing technique is used to hold airways 
open during exhalation to mobilize accumulated secretions and 
improve their clearance. Positive expiratory pressure breathing 
provides an alternative or adjunct to postural drainage which a patient 
can perform independently. (13) Following coronary artery bypass 
graft (CABG), the main cause of postoperative morbidity and 
mortality are postoperative pulmonary complications, respiratory 
dysfunction, and arterial hypoxemia. Incentive spirometry is a 
treatment technique that uses a mechanical device (an incentive 
spirometry) to reduce such pulmonary INTRODUCTION 5 
complications during postoperative care. An incentive spirometry is a 
device that measures the volume of the air inhales into the lungs during 
inspiration when breathing in through an incentive spirometry, a piston 
rises inside the device and measures the volume of the inspired air. 
Here we used ow-oriented incentive spirometry (Tri-ow device) has 
three chambers with one ball in each chamber capacity up to 1200ml. 
(14) (15) (16) The 6-minute walk test (6-MWT) is an assessment that a 
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ABSTRACT
Background: Coronary artery bypass graft (CABG) Surgery is Known to induce signicant muscle wasting. Thus, vast no of patients is facing reduces 
endurance after surgery with the help of this study. The resultant signicant treatment can be benecial to help vast no of patients with endurance 
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with positive expiratory pressure breathing exercise group B n=30 patients. consent form will be signed by both groups.  The research was Result:
performed on 60 participants between the age of 35-65 years. There were group(A) 30 patients between age 35-55, group(B) 30 patients between age 
35-60. The statistical software SPSS 25.0 version was used to analyze the data. Before taking statistical data, outcome measure by the six-minute walk 
test. All outcome measures were analyzed using suitable statistical analysis at baseline and after (4to8) weeks of intervention level ofsignicance was 
kept at 95% changes in the outcome measures were analyzed within group as well as between.  Aerobic exercise is better than deep Conclusions:
breathing exercise with positive expiratory pressure breathing exercise in post CABG patients in recovery phase.

KEYWORDS
Aerobic exercise, CABG, Deep breathing exercise, spirometry, positive expiratory pressure breathing (PEEP)

International Journal of Scientific Research 71



Volume - 12 | Issue - 10 | October - 2023

doctor may use to determine a person's exercise tolerance. It may be 
useful for measuring the functional ability and tness of people with 
certain health conditions. (17) The Borg rating of perceived exertion 
(RPE) scale is an objective reassure of fatigue. This scale can also be 
used to monitor exercise intensity. (18)

METHODOLOGY
Study Design And Setting
Study Design: Comparative Study

Source Of Data: Zydus Hospital, and Trisha Heart Care and 
Physiotherapy center.

Population: Post CABG Patients in Recovery Phase.

Sampling Method: Random Sampling (sh bowel method)

Sample Size: 60 Patients (Treatment with Aerobic Exercise n=30 
Patients, Treatment with Deep Breathing exercise With Positive 
expiratory pressure breathing exercise n=30 Patients)

Duration Of the Study: One Year.

MATERIAL & TOOLS USED:
Paper Pen
Assessment sheet Consent Form Incentive spirometry
Positive expiratory pressure breathing device. Cycle ergometer
Stopwatch Pulse oximeter
Blood pressure instrument

DATA COLLECTION PROCEDURE:
Participants who were meeting the inclusion and exclusion criteria 
have been selected for the study followed by the signature of 
participants on their consent form. The sampling was done randomly 
followed by convenient allocation within 2 groups: group A and group 
B. Treatment of aerobic exercise was given to the participants of group 
A (n=30 patients). Treatment of deep breathing exercise with positive 
expiratory pressure breathing exercise was given to the subjects of 
group B (n=30 patients).

GROUP-A
Treatment with aerobic exercise:

Figure-3 Cycle Ergometer

Group- B
Treatment with diaphragmatic breathing procedure:

Figure-4 Treatment with diaphragmatic breathing procedure

Pursed lip breathing procedure:

Figure-5 Pursed lip breathing procedure

Incentive Spirometry Procedure

Figure-6 Incentive spirometry procedure

Positive Expiratory Pressure Breathing Procedure:

Figure-7 Positive Expiratory Pressure Breathing Procedure

Outcome Measures
6-minute Walk Test:

Figure-8 6-minute Walk Test

RESULT
Table -1 Age Distribution
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Demographic Details Group- A Group - B
AGE 35-55 35-60
NUMBERS 30 30
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Table-2 Gender Distribution

Table-3 Pre-treatment

Table-4 MWD (Six Minute Walk Distance) Pre And Post

Table-5 Comparison Between Group A- B

CASE STUDY
Worldwide approximately 400,000 people have undergone CABG in 
2021-2022. Thus, vast numbers of patients are facing reduced 
endurance after surgery. With the help of this study, the resultant 
signicant treatment can be benecial to help vast number of patients 
with endurance problem. (4)(5)(6)

CONCLUSIONS
According to this study, Aerobic exercise is better than deep breathing 
exercise with positive expiratory pressure breathing exercise in post 
CABG patients in recovery phase. SUMMARY This study compared 
aerobic exercise and deep breathing exercise with positive expiratory 
pressure breathing exercise in post CABG patients in recovery phase. 
They were randomly allocated into groups or outcome was measured 
pre and post after 4 to 8 weeks of intervention. Both treatments were 
signicantly effective in post CABG patients in the recovery phase but, 
more effective was in group A.

Limitations Limited age group may be applicable to larger age group. 
Limited sample size. Before recovery phase further study done with 
different  age group geriatr ic  group populat ion.  Future 
recommendation Further study can be done with large sample size. 
Study can be done with long term follow up. 

REFERENCES:
1. K Sembulingam prema sembulingam Essensital of medical physiology Jaypee brothers 

medical publishers (p) Ltds.
2. Barbara Webber, Jennifer pryor, Ammani prasad cardiorespiratory physiotherapy by 

prakash P Kotwal, Jayant joshit
3. Pushpal mitra textbook of physiotherapy in surgical condition Jaypee brothers medical 

publishers(p) Ltd.
4. Alexander JH, Smith PK, Coronary-Artery Bypass Grafting. N Engl J Med .2016 Sep 

08;375(10);e22.
5. Grace M Lindsaym WP Hanlon, Larraine N smith, PR Belcher experience of cardiac 

rehabilitation after coronary after surgery effects on health and risk factors. International 
journal of cardiology 87 (1) 167-73,2003.

6. Gaurav Kapoor, Sam Gupta and Ammar Faisal Khan To study the effect of post operative 
physiotherapy management in post CABG patients journal of nursing and health studies, 
217, vol 2 no 2:13

7. Mathew P Doyle, Praveen Indraratna, Daniel T Tardo, Sheen, CS Peeceeyen, Gregory E 
peoples safety and efcacy of aerobic exercise commenced early after cardiac surgery: A 
systematic review

8. lok, PhD, Marten Monneke, MS and Robert, A. E. Dion, MD, PhD, Exercise therapy 
after CABG surgery. A randomized comparison of a high and low frequency exercise 
therapy programme ann Thorac surg 2004,77:1535-41 and meta- analysis European 
journal of preventive cardiology vol. 26, 1:pp 36-45, Frist published September, 2018.

9. Brannon ,FJ,Foley,MW,starr,JA,Saul,LM;Cardiopulmonary rehabilitation; Basic 
theory and application,ed3.FAdavis,Philandephia,1998.

10. Hillegass,S,Sadowsky,H: Essentials of Caridopulmonary physical therapym ed 2. WB 
Saunders,-Philadephia 2001.

11. American college of chest Physicians and American association of cardiovascular and 
pulmonary rehabilitation: pulmonary rehabilitation joint ACCP/AACVPR evidence-
based guidelines. Chest 112:1363-1393,1997.

12. Brannon,FJ,et al: Cardiopulmonary rehabilitation : Basic theory ans application,cd 2. 
FA Davis, Philadelphia,1993. REFERENCES 43

13. Darbee, JC, Kango, JF, Ohtake, PJ; Physiology evidence for high frequency chest wall 
oscillation and position expiratory pressure breathing in hospitalized subjects with 
cystic brosis. Phys Ther 85(12) : 1278-1289, 2005.

14. Restrepo RD, Wettstein R, Wittnebel t, Trancy M Incentive spirometry: 2011, Respir 
care 2011 oct 56 (10): 1600-4

15. Renault JA, Costa-val R, Rossetti MB, Respiratory physiography in the pulmonary 
dysfucntion aftercardiac surgery. Rev Bras, Cir Cardiovasc 2008, 23 (4): 562-269.

16. Jenkins, SC, et al: Physiotherapy after coronary artery surgery; are breathing exercise 
necessary ? Thorax 44:634, 1989

17. O' Sullivan, Susan Bi Schmitz, Thomas J (2007). Physical Rehabilitation, Fifth edition, 
Philadelphia, PA: F.A Davis company P. 285.

18. Borg GA(1982).” Psycho-physical base of perceived exertion .” med Sci sports 

Exerc.14(5):377-81.
19. Siriluck Manapunsopee et al. 2020 Aug:
20. Maurice Zanini et al caridopulm Rehabil prev.2019 Nov.
21. Bruno Bavaresco Gambassi et al. Braz J cardiovasc Surg .2019
22. Mathew P Doyle et al. September 6, 2018:
23. Patrícia Forestieri et al. Braz J Cardiovasc Surg. 2016 Sep-Oct.
24. Daniel L Borges et al. 2016 Sep.
25. Barbara Maria Hermes et al. Rev Bras cir cardiovasc.2015 July- Aug.
26. Margarete Diprat Trevisan et al. Braz z J Cardivase surg, 2015 Nov-Dec.:
27. Elisabeth Westerdahl et al. J Cardiopulm Rehabil Prev. 2014 Jan-Feb
28. Charlotte Urell et al. Eur J Cardiothorac Surg. 2011 July.
29. Mauren Porto Haeffener et al. Am Heart J. 2008 Nov.
30. Elisabeth Westrdahl. Acta universitatis upsaliensts, 2004:

 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 12 | Issue - 10 | October - 2023

GENDER GROUP-A GROUP-B TOTAL
MALE 15 15 30
FEMALE 15 15 30
TOTAL 30 30 60

Group-A Group-B P-value
6MWD MEAN SD MEAN SD

367 43.5 322 49.2 >0.05

Group PRE POST P - Value
MEAN SD MEAN SD

GROUP - A 367 43 383 37.7 < 0.05
GROUP - B 322 50 332 47.3 > 0.05

GROUP MEAN SD P- Value
GROUP - A 367 43.13
GROUP - B 322 49.2 <0.05

International Journal of Scientific Research 73


