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ABSTRACT
Objective: To see the effect of pre-operative incentive spirometry on postoperative atelectasis in patients undergoing Coronary Artery Bypass Grafting.
Methodology: This was a randomized prospective study. The duration of
study was 05 months from 01-02-2015 to 31-06-2015. A total number of
170 patients were included in this study. In Group I, there were patients in
whom incentive spirometry was done before surgery (Study group). While
in Group II patients pre-operative spirometry was not done (Control group).
There were 85 patients in each group. Data was analyzed using SPSS Version
19. Chi-square test and independent sample t-test were used for analysis of
qualitative and quantitative variable respectively. P-value < 0.05 was taken as
a significant difference.
Results: There were 42.4% patients who have positive smoking history in
group I as compared to only 24.7% smoker patients in group II (p-value 0.02).
Ventilation time was significantly less in group I patients, it was 5.49+2.28
hours versus 6.74+5.46 hours in group II patients (p-value 0.05). Incidence
of post-operative atelectasis was 14.10% in group I and 27.10% in group II
patients (p-value 0.04). So we found that pre-operative incentive spirometry
results in considerable reduction in incidence of post-operative atelectasis
and it also can reduce ventilation time as well.
Conclusion: Pre-operative incentive spirometry helps to reduce and prevent
post-operative atelectasis in patients undergoing coronary artery bypass
grafting.
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INTRODUCTION
CABG surgery is associated with a number of pulmonary complications such as atelectasis, pneumonia and
pleural effusion1. Atelectasis is considered to contribute
significantly to post-operative complications thus increasing morbidity and morbidity of the cardiac surgery
patients. The incidence of atelectasis ranges from 40-90
percent2,3. The main risk factors for the development of
pulmonary complications are; age more than 70 years,
smoking history, COPD, cough, previous reduction in
pulmonary function, extracorporeal circulation, utilization of internal memory artery graft, and post-operative
pain4-6. It has been demonstrated that pulmonary function did not recover even eight weeks after the surgery,
and remains 25-35% low even after 3 months of surgery7-9. Chest physiotherapy is a routinely used method
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for the prevention and treatment of pulmonary complications10. Ward et al demonstrated that post-operative
atelectasis can be reduced by taking a deep breath and
holding the breath for 3 seconds and then by taking
multiple deep breaths (incentive spirometry)11. Whereas
some researchers have concluded that there is no benefit of incentive spirometry in reducing pulmonary complications in patients undergoing CABG surgery12. So we
conducted this study to find out that is pre-operative
spirometry beneficial in patients undergoing on pump
coronary artery bypass graft surgery in preventing the
occurrence of post-operative atelectasis.

METHODOLOGY
This was a randomized prospective study. The study
was conducted in Department of cardiac surgery of
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Choudhary Pervaiz Elahi Institute of Cardiology Multan,
Pakistan. The duration of this study was from 01-022015 to 31-06-2015. All patients undergoing on pump
coronary artery bypass graft surgery having age more
than 40 years were included in the study. While patients
undergoing any other surgery along with CABG, having prolonged mechanical ventilation (more than 24
hours) or reintubation, chronic obstructive pulmonary
disease (COPD), asthma, restrictive lung disease, having
pre-operative major chest infection e.g. pulmonary tuberculosis, chest deformities like pectus carinatum, pectus excavatum, thoracolumbar scoliosis, diaphragmatic
hernias diagnosed on history, examination and chest
x-rays were excluded from the study.
A total number of 170 patients were included in this
study. We divided the patients into two groups. There
were 85 patients in each group. In Group I patients;
incentive spirometry was done before surgery (study
group). While in Group II patients; pre-operative spirometry was not done before surgery (control group).
In the post-operative period incentive spirometry was
done in patients of both groups. Draw randomization
technique was used to assign individuals to study or
control group. We made folded papers containing name
of treatment and placed them in a jar. The patients were
requested to pick up one folded paper from jar. The patients were divided into study or control group depending upon the folded paper chosen by them. All patients
were followed to observe preoperative incentive spirometry and postoperative recovery to see atelectasis.
The patients were asked to exercise spirometry one
week before surgery. Patients were asked to hold the
spirometer in the upright position, place their lips tightly across the spirometer mouthpiece, and then they
were asked to slowly inhaled air into the lungs to raise
the ball to the target position. After that the mouth
piece was removed and patients were asked to hold
their breath for at least 5 seconds followed by normal
expiration. Incentive spirometry was done 3 times for a
period of 10 minutes every day before surgery. The following criteria was used to rule out atelectasis; patient
having difficulty in breathing, chest pain and cough. It
was confirmed on X-ray chest and sometimes on chest
CT scan report.
Data was analyzed using SPSS Version 19. Chi-square
test and independent sample t-test were used for analysis of qualitative and quantitative variable respectively.
P-value < 0.05 was taken as a significant difference.

RESULTS
There were 42.4% patients who had positive smoking
history in group I as compared to only 24.7% smoker
patients in group II (p-value 0.02). Bypass time and aortic cross clamp time were also same between the two
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groups. Ventilation time was significantly less in group
I, it was 5.49+2.28 hours in group I and 6.74+5.46 hours
in group II (p-value 0.05). We found a significant difference in post-operative atelectasis in patients of group I
and II (Table 1). Incidence of post-operative atelectasis
was 14.10% in group I and 27.10% in group II and the
p-value was significant (p-value 0.04).

DISCUSSION
The word atelectasis is a Greek word which denotes
incomplete expansion. It was originally used to describe
non-expansion of lungs observed in still born babies13.
Now it is more specifically defined as an airless state
of the lung parenchyma resulting from the airways obstruction of the lung14. In 1910, for the first time, Pasteur observed the occurrence of atelectasis following
surgery15. The greater numbers of operations are being
performed today which has resulted in greater awareness of atelectasis. Although simply recognizable and
preventable, atelectasis is often ignored resulting in serious pulmonary morbidity and even surgical mortality.
The purpose of pre-op and post-op respiratory
therapy is to prevent the occurrence of atelectasis and
reverse it and to improve airway clearance16. The risk
of atelectasis and severity of its complications can be
reduced or minimized by using therapeutic techniques
that increase lung volumes. Since its introduction, incentive spirometry is an important part of respiratory physiotherapy peri-operatively to prevent and to
treat pulmonary complications17. Incentive spirometry
is done by asking the patients to take slow, deep and
long breaths; this maneuver helps to decrease pleural
pressure, increase lung expansion, increase in inspiratory volumes, improvement in inspiratory muscles performance and hence better gas exchange18,19.
Coronary artery bypass grafting results in significant
improvements in quality of life of the patients but the
benefits are less marked in elderly, obese patients and
in female gender20. Patients in whom respiratory therapy protocol is followed present a better quality of life as
compared to patients without chest physiotherapy21,22.
There was no significant difference between the age,
gender and the diabetic history of patients between
group I and group II. In this study, we found a significant reduction in the incidence of post-operative atelectasis in patients who underwent incentive spirometry
protocol before surgery. There were higher numbers of
smoker patients in incentive spirometry group but the
incidence of atelectasis remained low in Group I. We
also found a significant reduction in ventilator support
time in this subgroup of patients. So pre-operative spirometry helps to reduce and prevent atelectasis in patients undergoing CABG.
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Table 1: Comparison of per-operative characteristics between the group I and group II
Group I (with incentive
spirometry)

Group II (without incentive spirometry)

P-value

50.45+6.02

0.35

Male gender (%)

56 (65.9)

57 (67.1)

0.87

Smoking history (%)

36 (42.4)

21 (24.7)

0.02

Diabetes (%)

24 (28.2)

25 (29.4)

0.86

Bypass time (hours)

107.43+26.85

106.77+34.54

0.89

X-clamp time* (hours)

61.27+17.91

60.94+17.92

0.90

Ventilation time (hours)

5.49+2.28

6.74+5.46

0.05

Post-op atelectasis (%)

12 (14.10)

23 (27.10)

0.04

Name of variable
Age (years)

51.30+5.70

*X-clamp= Cross Clamp

CONCLUSION
Pre-operative incentive spirometry helps to reduce
and prevent post-operative atelectasis in patients undergoing coronary artery bypass grafting.
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