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Abstract

Background: Coronary artery bypass graft (CABG) surgery is a surgical procedure to restore normal blood flow to the
heart by bypassing obstructed coronary arteries. The goal of coronary artery bypass graft (CABG) surgery is to bypass clogged
coronary arteries and return normal blood flow to the heart. Incentive Spirometry is used frequently as a component of
postoperative pulmonary management and rehabilitation purpose. This study aimed to explore the effectiveness of Incentive
Spirometry by reviewing of the article. Five articles were reviewed in order to fulfil the purpose of this study. With a PEDro score
ranging from 5 to 7, randomized controlled trial was used. Studies compared or combined with Incentive spirometry, DBE, ACBT,
expiratory positive airway pressure and conventional physiotherapy. From the review it is found out that Incentive spirometry
improved arterial oxygenation, functional capacity, oxygen saturation, inspiratory muscle strength and prevention of atelectasis
among patients undergone Coronary artery bypass graft (CABG) surgery. Therefore, it is convenient to conclude from the overall
review that Incentive Spirometry (IS) is not superior to other conventional physiotherapy techniques, but when used in combination, it
can be used as the most effective treatment technique for patients who have undergone coronary artery bypass grafting.
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INTRODUCTION

Coronary artery bypass graft (CABG) surgery is a surgical procedure to restore normal blood flow to the heart by bypassing obstructed coronary
arteries [1]. The goal of coronary artery bypass graft (CABG) surgery is to bypass clogged coronary arteries and return normal blood flow to
the heart. The rate of postoperative pulmonary complications (PPCs), such as atelectasis, pleural effusion, pneumonia, and pneumothorax following
CABG surgery, has not improved as much and remains a challenge [2,3], despite significant advancements in surgical methods, anesthesia procedures,
and postoperative care [3]. In the postoperative phase of CABG, respiratory physiotherapy has been suggested to advance lung functioning and prevent
or treat pneumonic problems. As of right now, incentive spirometry (IS) is being used to predict PPC [4]. Prior studies have evaluated the effects of various
respiratory physiotherapy interventions on PPC following CABG, including breathing and coughing exercises, incentive spirometry, and expiratory positive
airway pressure (EPAP) [5]. The risk of developing pulmonary problems, such as atelectasis, pneumonia, and pleural effusion, is normally high in patients
after CABG. When mortality is taken into account, these issues lengthen hospital stays and increase the need for financial resources [6]. Transpiratory
factors that influence the development of aspiratory problems include common anesthetic, pulmonary modifications following extracorporeal circulation, use
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of the inner mammary route, and postoperative discomfort therefore, over the past ten years, efforts have been undertaken to identify patients who are more likely
to have difficulties and to identify ways to foresee these complications [7].

In the first few days following open heart surgery, patients receiving chest physiotherapy treatment in the intensive care unit (ICU) are frequently
attached. The goals of physiotherapy are to lessen pain, reduce the accumulation of aspiratory discharges, pneumonia, and atelectasis, maintain
aspiratory volume, adjust ventilation and perfusion ratios, reduce aviation route resistance, advance respiratory and peripheral muscle quality, reduce
postoperative complications, shorten hospital stay, and reduce quiet horror and mortality [8].

Patients undergoing open heart surgery are frequently advised to undergo various forms of chest physiotherapy and breathing exercises with or without
mechanical devices to prepare for or lessen the frequency of impaired lung function. Positioning, incentive spirometry (IS), early mobilization, expiratory
positive airway pressure, respiratory muscle training, cough support, deep breathing exercises, and active cycle of breathing methods (ACBT) are a few
of them [9].

MATERIALS AND METHODS

This narrative review was done following the methodology described [10].

Search strategy

A comprehensive search was conducted on PEDro, Pubmed and google scholar including Medical Subject Headings (MeSH) terms identified as
“Incentive Spirometry”, “exercise”, “chest physiotherapy”, “coronary artery bypass graft”, “pulmonary complication”, “respiratory exercise”. Inclusion criteria

were randomized controlled trial with a PEDro score of >4.

RESULTS AND DISCUSSION

The immediate aftermath of coronary artery bypass grafting (CABG), pulmonary problems are a cause of morbidity. According to studies, patients who
already have lung disease are more likely to experience difficulties after surgery 13. Chest physical therapy improves respiratory muscle performance and
increases inspiratory volume, both of which reduce the risk of pulmonary problems following CABG surgery. Therefore, a study conducted on CABG
surgery where they explored the effect of postoperative combined incentive spirometry and DBE vrs. DBE alone on inspiratory muscle strength following
CABG. Ninety (90) patients were included, with 47 and 43 patients alloted to the study and control groups. The study group received incentive spirometry and
DBE, and the control group received DBE only. Maximal inspiratory pressure (MIP) before surgery and at day 4 after surgery was assessed by a respiratory
pressure meter. Secondary outcomes, including postoperative pulmonary complication and duration of postoperative hospitalization, were obtained
from the medical records. Patients in the study group had significantly better recovery of inspiratory muscle strength on day 4 post- CABG than patients
in the control group. There was no significant difference between groups for either postoperative pulmonary complications or length of hospital stay [11]
(Table 1).

It is not well established how to employ expiratory positive airway pressure (EPAP) in conjunction with incentive spirometry (IS) to prevent postoperative
pulmonary complications (PPC) following coronary artery bypass graft (CABG). There is a study conducted where they determine the
paraphernalia of Incentive spirometry with expiratory positive airway pressure (IS + EPAP). In that study Thirty-four patients enduring CABG were
randomly assigned to case and control group. Outcome measure are Maximal respiratory pressures, pulmonary function test, 6-minute walk test and chest
x-ray. After 1 month in patients undergoing CABG, IS + EPAP results in improved pulmonary function rather than control group [12].

There is controversy whether chest physiotherapy is more superior than IS. There is a study where it was to determine whether the addition of incentive
spirometry (IS) to postoperative pulmonary physical therapy is more effective than physical therapy alone in reducing postoperative pulmonary complications
in high-risk patients after coronary artery bypass grafting (CABG) Patients with chronic airflow limitation following CABG (N=185) participated.
They were randomly assigned to receive either postoperative pulmonary physical therapy (breathing exercises, secretion removal, mobility) or physical
therapy combined with IS. Incentive spirometry combined with physical therapy is no more effective than postoperative physical therapy alone in
reducing atelectasis for this population [13].

IS and ACBT are commonly used techniques for the prophylaxis and treatment of respiratory complications in post-surgical patients [14]. A patient
with various states can simply undergo ACBT. It can be used independently, either with manual approaches included or not. It works well to increase
oxygenation, airway clearance, and pulmonary function [15]. Evaluations of the ACBT's efficacy may be found in acute respiratory failure, chronic
obstructive lung illness, and stable cystic fibrosis. There is no information about its use in CABG surgery patients, though. A study conducted where they
evaluated the efficacy of incentive spirometer (IS) and active cycle of breathing techniques (ACBT) following coronary artery bypass graft (CABG) surgery.
This prospective randomized trial comprised 60 male CABG patients, aged 41 to 75.

Thirty patients had ACBT, and another thirty underwent IS plus mobilization. The 6-minute walk test (6MWT), chest radiography, arterial blood gases,
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pulmonary function tests, and visual analogue scale for pain assessment were all used to

Assess patients. From the first postoperative day, both therapies increased arterial oxygenation. Functional ability was well preserved with the use of ACBT or IS
after a 5-day treatment. On the rate of atelectasis, pulmonary function, and pain perception, both physiotherapy techniques exhibited comparable results
[16] (Table 2).

There is a study which aimed to examine the effects of forced vital capacity (FVC), forced expiratory volume in one second (FEV1), maximal respiratory
pressures (MRPs), and oxygen saturation in patients who had coronary artery bypass grafting (CABG) with the flow-oriented incentive
spirometry (IS). 36 CABG postoperative patients were randomly divided into two groups, DBE (n=18) and IS (n=18), and had non-invasive ventilation
for 30 minutes throughout the first 24 hours following extubation. The preoperative period and the seventh postoperative day were used to evaluate the
spirometric variables (POD). With regard to the surgical and demographic factors, the groups were thought to be homogeneous. Between the
preoperative period and the seventh POD, it has been seen that FVC and FEV1 values have decreased, but there were no appreciable variations between
groups. Although there was a progressive and partial recovery up until the seventh POD and no significant differences between groups, the peak respiratory
pressures decreased in the table.

CONCLUSION

Patients in combination with IS, DBE, ACBT, breathing exercises, chest expansion exercises, active range of motion exercises and early mobility had shown
its effectiveness to minimize pulmonary complication, improve vital capacity, maximal respiratory pressures (MRPs), FVC, afte r coronary artery bypass graft
surgery. It also prevents the length of hospital stay for patients undergone coronary artery bypass graft surgery.
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