DOI: https://doi.org/10.53350/pjmhs22169501

ORIGINAL ARTICLE

Effect of Continuous Positive Airway Pressure

Rehabilitation after CABG

in Phase-l Cardiac

MEMOONA SALAL?, SUMAIYAH UBAID?, AMENA BATOOLS, MARIA RAZZAQ? MASHAL RANA!, HANIFA SULEMAN*, NADIA ANWER®

ATTAULLAH KHAN NIAZI®, MUHAMMAD MUNEEB®
Peshawar Institute of Cardiology, Peshawar

2Riphah International university, Islamabad

3Imran Idrees institute of Rehabilitation Sciences

“Bolan University of Medical and Health Sciences, Quetta

5Shalamar Institute of Health Sciences

SAssistant Professor, Shalamar Institute of Health Sciences
Correspondence to: Memoona salal, Email: moonphysio138@gmail.com

ABSTRACT

Background: Coronary artery bypass surgery is associated with sever alteration of
Lung parameters after 1st post-operative day. The purpose of this study to determine
The effect of CPAP on, arterial blood gasses, walking time and long term effect on

Ejection fraction and quality of life.

Objective: To determine the effect of continues positive airway pressure on arterial blood gases, walking time, long term effect
on ejection fraction and quality of life in post coronary artery bypass grafting patients.

Methods: Randomized control study was conducted in North West General Hospital Peshawar, from July 2019 to December
2019. Patients underwent coronary artery bypass grafting were included in cardiac rehabilitation. 60 patients were randomly
divided into two groups with equal half's. Experimental group received exercises with continues positive airway pressure (CPAP)
and control group received only exercise. PAP was applied 20 minutes prior to exercise and ABG’s test and Vitals were
recorded after Sminutes of exercise. Walking time was observed by 6MWT on last day of hospital discharge. Ejection fraction
was observed by Echo and quality of life by SF12 questionnaire after four weeks.

Results: mean age in control group was (55.27+8.80) and in experimental group was (4.70+1.535). Mean and standard
deviation of post Echo in experimental group was 48.30+1.493 and control group was 46.17+1.191. Both groups showed
significant difference P value less than 0.05 in arterial blood gases PH, HCO3, and PCO2. PO2 showed significant difference
only in experimental group. Both groups showed statistically significant difference for 6 MWT. Mean of quality of life in
experimental group was 37.4+5.062 and in control was 36.54+4.46.

Conclusion: it is concluded that the use of CPAP in post CABG patients have effective outcome in arterial blood gases, walking

time, ejection fraction and in quality of life.
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INTRODUCTION

Coronary artery disease is characterized by atherosclerotic
plaques formation in coronary artery which may lead to insufficient
blood supply to heart resulting in reduced oxygen supply to
heart.'Coronary artery disease is managed by conservative
treatment with medication and surgical procedure bypass surgery
and angioplasty. Coronary artery bypass graft surgery (CABG)
incision of median sternotomy the use of internal thoracic artery,
saphenous vein, and radial artery grafts continues to be the
primary surgical intervention to reduce the symptoms and mortality
of patients with coronary artery disease especially with the high
risk profile.2 3Thathya V.Ariyaratne et al. conducted a study in 2016
the coronary artery bypass surgery is most effective procedure in
treatment of coronary artery disease even if multiple arteries are
damaged.*

Complications in post CABG surgery are very common,
impaired lung function and oxygenation is most common in
immediate post-operative period. Atelectasis in basal part of lung
has been reported on 1% or 2" post-operative day.> © Post-
operatively pneumonia, respiratory failure, pneumothorax, pleural
effusion, sternal infection, respiratory muscle fatigue, increased
respiratory rate, decreased oxygen saturation are common post-
operative problems.”

Physiotherapy protocols are used after post CABG surgery
to improve cardiac health and reduce pulmonary complications
which includes passive range of motion progress to active assisted
to active range of motion, head elevation about 30 degree, chest
physiotherapy, deep breathing exercise, bed to chair mobility, early
ambulation, stair climbing.® Deep breathing exercises, with or
without devices that provide positive expiratory pressure (PEP), is
beneficial to prevent lung function impairments.’Non-invasive
mechanical ventilation like CPAP has effective means on oxygen
saturation increases the surface area of the alveolus, increases

cardiac output, decreases work load on respiratory muscles
improve peripheral oxygen saturation, reduce muscle fatigability.®

CPAP is initially used with pressure support of 5cmH20 with
8 to 10cm H20 of positive end expiratory pressure, 0.5 of FiO2,
when the pressure support is able to maintain normal breathing
pattern and respiratory rate is less than 30 breaths per minute so
pressure support will increase in steps of 3 to 4 cm of H20. During
first minute of CPAP, arterial blood gases will analyze to monitor
the treatment. FiO2 will reduce gradually, to 0.3to 0.4 to maintain
oxygen saturation above 90% which is monitored by pulse
oximeter. CPAP is administered for 30 minutes and 4 to 6 sessions
per day.’® CPAP is administered in post CABG patients with
pressure of 10 cm H20 for 15minutes from day 1 to day 10.

In early post-operative days CPAP is very beneficial in
pulmonary function i.e. it not only improves vital capacities,
decrease work of breathing, decrease respiratory rate, improve
arterial saturation, and prevent pulmonary complications.*

Fla Vio POS Nery at al. conducted a study in which one
post-operative group used CPAP as part of treatment with
10cmH20 along with deep breathing exercises, while second
group only performed deep breathing without CPAP. CPAP group
showed greater increase in muscle strength, peak expiratory
pressure, arterial blood gases and greater tolerance to 6minute
walk test.'?

METHODOLOGY

This was a randomized control trial conducted in a coronary unit of
Northwest  Hospital and research  center Hayatabad
Peshawar.Male patients after coronary artery bypass surgery, age
group between 35 to 60 years from July 2019 to December 2019
were included in the study. Patients were enrolled with post
coronary artery bypass surgery and were offered phase | cardiac
rehabilitation. All subjects were informed about the purpose and
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procedure of the study and informed consent was taken before
participation.

60 patients were randomly assigned and divided into two
groups through sealed envelope method, each group with 30
patients. They were assessed prior to 1% post op day and at the
day of discharge from hospital on following: ABG’s was measured
during exercise and after 10 minutes of CPAP in ICU, cardiac
activity was monitored by ejection fraction (EF), echocardiogram
and after four weeks of surgery to evaluate long term effect of
CPAP. Walking time was assessed by 6minute walk test on the
day of discharge. Pulse oximeter and ECG monitor was used to
continuously check SPO2, BP, HR and RR. After four weeks of
study SF12 questionnaire was used to assess the quality of life.

The intervention started after the cardiac surgery and
occurred during the stay in the hospital. The step exercise program
progressively increased exercise intensity with each post-operative
day while monitoring heart rate. If the subject reported any sign
and symptoms of fatigue, dyspnea, chest pain, cyanosis, pallor,
tachycardia (>120bpm), complex arrhythmias, hypotension etc.
exercise intervention was interrupted and subject was sent to on
duty doctor.

The exercise intervention of control group was without
CPAP, and on first post-operative day general bed mobility, chest
physiotherapy, active assistive ROM’s of upper and lower limb and
ACBT cycle was done. ABGs were analyzed at first minute of
exercise and vitals after the therapy. The exercise progressed to
bed to chair mobility and on third day walk was done. On fourth
and fifth day stair climbing was done. ABGs were recorded and 6
MWT was performed on the day of discharge. Ejection fraction was
recorded by echocardiograph after four weeks.

While the experimental group received treatment with CPAP
10 to 12cm H2Ocording to tolerance of subject for 20 minutes
twice a day.® Exercise intensity is gradually increased starting from
bed mobility, ACBT cycle, active assisted ROMs of upper and
lower limbs (5reps), ABGs were recorded after one minute of
exercise and vitals after exercise. On post-op day two, active
range of motion exercise (5reps), bed to chair mobility, was
performed and on day three walk (5mins) was added along with
same exercises. On day four walking time was increased to 10
minutes and on fifth day stair climbing was done. ABGs were
recorded in ICU for 3days. Ejection fraction was recorded on
echocardiograph pre-operatively and after four weeks of surgery.

Measuring tools used were arterial blood gases (ABGs)
which measured oxygen, carbondioxide and PH levels in your
blood. Walking time was measured by 6 min walk test, it tells about
the functional performance in post CABG patients. Ejection fraction
was also measured to check the pumping capacity of heart. For
quality of life SP 12 questionnaire was used.

Collected data was entered and analyzed by statistical
package 21. Parametric test: paired t-test was applied for within
group analysis and independent t-test, repeated measure test for
between group analysis was applied to some variables. For non-
parametric test, fried men and 2 independent samples test was
applied on within and between group analysis respectively.

RESULTS

Total 60 male patients were included in the study; mean age of
experimental group was (4.70+1.535) and control group was
(55.2748.80) years. BMI of experimental group showed mean and
standard deviation (28.996+3.791) and control group showed
(30.56+3.3459). Pre-Echo mean and standard deviation of
experimental group was (40.60+8.877) and control group was
(42.104£10.125) and p value was 0.090. Post Echo mean and
standard deviation of experimental group was (48.30+8.180) and
control group was (46.17+£10.508) and p value was 0.030. The P
value showed that result is significant in both experimental and
control group. P value less than 0.05 in arterial blood gases, PH,
HCO3, and PCO2. PO2 showed significant difference only in
experimental group. For BMWT experimental group had Mean rank
43.43 and control group was mean rank 17.57. Result show

significant difference between two groups P value less than
0.05.The P value of systolic and diastolic BP was 0.838 and 0.155
respectively. The P value for RR was 0.318. HR and RPE showed
statistically significant results (p<0.05).

Table 1: Result of HR mean rank and P value between control and
experimental group

Variable Experimental group Control group | P value
Mean rank Mean rank

1% post op HR 26.72 34.28 0.093

7" postop HR 25 36 0.015

Mann Whitney test, *p-value significant at 0.001

Table 2: Shows result of RPE mean rank and P value between control and
experimental group

Variable Experimental group Control group | P value
Mean rank Mean rank

2" post RPE 22 39 <0.001*

7" post RPE 18.68 18.68 <0.001*

Mann Whitney test, *p-value significant at 0.001

DISCUSSION

The objective of current study was to find out the effect of CPAP
on post CABG patient in phase | cardiac rehabilitation. There are
very few studies available in literature which mainly focuses on
effect of CPAP on arterial blood gases, systolic and diastolic blood
pressure, ejection fraction, walking time and quality of life.

In this study, it was demonstrated that the use of CPAP in
post CABG patientshave greater impact on systolic, diastolic blood
pressure and heart rate improved greatly. A similar study was
conducted by Vuori M.D. et al. which supported our study that the
use of CPAP in post CABG patients is effective haemodynamicaly
as well as in oxygen transport. The results showed that CPAP with
the pressure of 10 cm H20 increases oxygen transport as well as
ABG’s are improved greatly.*

M.Reza Afazel et.al. Conducted a study in 2017 and it
concluded that after open heart surgery, CPAP have positive
effects on systolic, diastolic blood pressure and heart rate. The
results were statistically significant (p<0.05).** In recent study
experimental group showed positive results with improvement in
systolic and diastolic pressure.

Fla'vio POS Nery et al divided participants into two groups;
one group received CPAP with pressure of 10 cm H20, twice daily
for 30 minutes, the other group didn’'t receive CPAP. Between
groups analysis showed statistically significant results in
experimental group (p<0.05).

High blood pressure is a common problem in post CABG
patients, a study was conducted by Yumei Dong et al. in 2015 on
effect of CPAP on blood pressure in post CABG patients. CPAP
group’s systolic BP improved greatly with no change in diastolic BP
as compared to control group.’® While in this study there was
improvement in both systolic as well as diastolic BP.

Effect of exercise based cardiac rehabilitation was observed
by Fatemeh Esteki Ghashghaei et al in 2012. Cardiac activity and
hemodynamics i.e. heart rate, systolic and diastolic BP, ejection
fraction, within group P value less than 0.05. While between
groups it shows improvement in systolic, diastolic BP, ejection
fraction and 6MWT in experimental group.’® In current study
experimental group showed similar results, i.e. improvement in
ABGs, cardiac activity, systolic and diastolic BP as compared to
control group.

Kristin E et al. conducted a study on post CABG patients and
assessed their quality of life. 64 patients were included in the
study, and SF12 was used pre and postoperatively (after 3 months
of surgery). There was significant difference in pre and post SF12
guestionnaire in both physical and mental component score.*” The
present study used SF12 questionnaire only after 4 weeks while in
previous study SF12 questionnaire was used preoperatively and
after 7" week of surgery and compared the difference. While in
present study it only observes effect on quality of life.
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Two protocols mentioned in this study showed improvement
in post CABG patients, but the interventional group showed
additional improvement in primary outcome variables. Hence the
use of CPAP along with other physiotherapy protocols can give
additional benefits and fast recovery which can reduce the duration
of hospital stay.

CONCLUSION

This study concluded that exercise in combination with CPAP in
post CABG patients have positive outcome and can improve
arterial blood gasses, walking time, blood pressure, rate of
perceived exertion and has a long term effect on quality of life
when applied in inpatients cardiac rehabilitation program.
Functional status of patients was not measured preoperatively.
Irritability of patients after using CPAP.Level of PO2 dropped after
5minutes of CPAP application.

Conflict of interest: This study has no conflict of interest to be
declared by any author.
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