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Abstract

Context: COPD is an inflammatory illness of the airways, alveoli and microvasculature that shows persistent
airflow limitation and small airways remodelingl. The pulmonary and systemic inflammation, changes in mucosal
tissues, fibre and / or fibrous types, pulmonary vascular reshaping and angiogenesis are featured for the remodelling
of the lungsl. Such pathological changes, in particular systemic inflammation and deregulated angiogenesis
contribute to adverse effects in patients with COPD on different extrapulmonary organs. In clinical work, COPD is a
common co-morbid disease in patients who are grafted by bypass of the coronary artery (CABG) with a 4-20.5-
percent incidence. COPD has traditionally been recognised as a contraindication of CABG2 operation. COPD was
reportedly associated with increased postoperative mortality and morbidity such as prolonged mechanical ventilation,
breathing failure, and atrial fibrillation in patients indicated for CABG. Studies have shown various COPD effects on
postoperative morbidity and death3. Mortality rates between mild and moderate COPD patients and those without
COPD have been reported to be comparable, but only serious COPD is associated with an increased mortality risk. In
addition, some studies have demonstrated that the death rate of CABG patients was not influenced by airflow
obstructions and COPD was not an independent risk factor for higher mortality and morbidity rates4. Objective: The
aim of this study was to assess postoperative results of patients undergoing grafting surgery with chronic obstructive
pulmonary disease. Methodology: This was a cross-sectional study of 100 patients undergoing surgery and was
prepared for CABG over 3 years and data were collected from the cardiothoracic surgery registry data base system at
the University of Benha. The primary endpoint was that the lung function test was subject to severe restrictive
changes and that the FVC, FEV1 and PEF were significantly reduced and Respiratory complications remain the main
cause of post-cardial surgical morbidity and can prolong hospital stays and increase costs so that pre- and post-
operative pulmonary function assessment should be performed as a routine in CABG patients, even if the patients are
asymptomatic and Pulmonary function assessment pre and post-operative should be done as a routine in CABG
surgery patients even if the patients are asymptomatic and strongly recommend After coronary artery, lung
rehabilitation bypasses grafting of all patients after CABG. Results: 100 patients undergone and prepped for CABG
surgery were recruited for this study over a period of three years.) Table 1(shows the included patient demographic
data (n=100). After CABG, FEV1/FVC alterations in pulmonary function testing are both pre-operative and
postoperative and are highly statistically significant (p = 0.000). In addition, the next 40% experienced after
respiratory problems with moderate postoperative pleural effusion, 22% had postoperative atelectasis, and 8% had
postoperative pneumonia, which was statistically important. Conclusion: severe, reversible lung function restriction
changes occurred in COPD patients in the early postoperative period, with many pulmonary complications in COPD
patients following CABG, and pre- and postoperative pulmonary functional evaluations should be carried out in
routine patients undergoing CABG surgery, even if the patients are asymptomatic and CABG produces long-term
changes.
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1. Introduction The pulmonary and systemic inflammation,

Significant pulmonary disease was at one time
considered an open heart surgery contraindication [5].
Currently, CABG has been performed more
frequently in COPD patients because of the recent
improvements in surgical techniques, anaesthesia and
postoperative management. Therefore, the outcomes
of the surgery in these vulnerable patients must be
fully evaluated [6].

The treatment of heart disease ischemics should
be guided regardless of COPD and vice versa.

COPD is an inflammatory illness of the airway,
the alveoli and the microvasculature that has a chronic
restriction of airflow and a remodelling of tiny
airways.

changes in mucosal tissue and/or fibrosis, lung
vascular remodelling and angiogenesis are all featured
in lung tissue remodelling. Such pathological changes,
in particular systemic inflammation and deregulated
angiogenesis contribute to adverse effects in patients
with COPD on different extrapulmonary organs.
Different studies have shown COPD effects on
postoperative morbidity and mortality. Mortality rates
between mild and moderate COPD patients and those
without COPD have been found to be similar, but
only severe COPD is linked with an elevated
mortality risk. In addition, some studies have shown
that the mortality rate for CABG patients is not
affected by airflow impairment, and COPD is not the
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independent risk factor for higher mortality and
morbidity rates [2].

2. Patients and Methods

This is cross sectional study including 100
patients underwent & prepared for CABG surgery
over a period of 3 years and data were retrieved from
the data base registry system of cardiothoracic surgery
department at Benha University .
2.1. Inclusion Criteria

Previously diagnosed COPD patients, Active
treatment, and follow-up in the pulmonary clinic for
COPD, and the symptomatology of the COPD had to
be dominant or codominant to the symptomatology of
the ischemic heart disease according to the referring
physician Risk stratification was performed according
to Euro SCORE. Patients who require chronic (>3
months) bronchodilator therapy to avoid disability
from obstructive airway disease, have a forced
expiratory volume in 1 second (FEV1) less than 75%
of the predicted value or less thanl.25 L, or have
room air partial pressure of oxygen less than 60 mm
Hg or partial pressure of carbon dioxide greater than
50 mm Hg will be considered COPD patients.

2.2. Exclusion Criteria

History of other comorbidities. Simultaneous
valve surgery with CABG or significant surgical
procedure other than median sternotomy.

2.3. Ethical Considerations
The collected data will be used for research
purpose only, approval of the participants will be
mandatory by getting a written consent after
informing them about the study. Study protocol will
be presented to and approved by the Ethics
Committee of the Scientific Research -Faculty of
Medicine - Benha University.
Study Procedures:
All patients enrolled in the study was subjected to the
following :
A. Complete history taking
= Demographic data (Age, Gender,
Occupation, Socioeconomic status, Residence
and Special habits e.g., smoking) .
= Duration since COPD diagnosis and home

medications.
= The history and symptoms of coronary artery
disease .
= Family history of Cardiac and pulmonary
diseases .

B. Detailed clinical examination
= General examination:  Anthropometric

measures (Weight, length and body mass index
(BMI)).

= Vital signs (blood pressure, heart rate,
respiratory rate and temperature).

= Assessment of oxygen saturation by pulse
oximetry.

= Chest examination.

C. Laboratory investigations
= CBC.
=  Arterial blood gases.
= Serum Naand K level.
D. Imaging
= Chest X-ray.
= Echocardiography.
= Pulmonary function tests (PFT)
Outcomes
=  Mortality.
= Infection (deep and superficial sternal wound
infection and saphenous vein harvest wounds).
= Deep vein thrombosis.
= Pulmonary embolism.
= Prolonged mechanical ventilation post-
operative.
= Readmission within 30 days postoperatively
for the following diseases: acute myocardial
infarction, pneumonia and acute respiratory
failure

2.4. Statistical Analysis

Data were analyzed using Statistical Program for
Social Science (SPSS) version 24. Quantitative data
were expressed as mean * standard deviation (SD).
Qualitative data were expressed as frequency and
percentage.

We the following tests of significance:
Independent-samples t-test, Chi-square (X2) test.
Statistical significance was assessed at P values less
than 0.05.

2.5. Statistical Analysis

Data were analyzed using Statistical Program for
Social Science (SPSS) version 24. Quantitative data
were expressed as mean * standard deviation (SD).
Qualitative data were expressed as frequency and
percentage. We the following tests of significance:
Independent-samples t-test, Chi-square (X2) test.

3. Results

The study enrolled 100 acute myocardial
infarction (STEMI) patients who underwent primary
coronary intervention.

Patients were divided into two groups:
= Group I: (Study) 50 patients.
= Group II: (Control) 50 patients.

Table (1) describes the demographic data of our
study population. The age ranged from 35 to 75 years,
the mean age was 57.14+6.38, the mean weight was
72.56 + 9.86, the mean preoperative of height was
165.88 + 5.69, the mean preoperative of the BMI was
22.75 + 3.12, the mean preoperative of the percent of
smokers was 98, the mean preoperative of the percent
of the hypertensive patient was 72, the mean
preoperative of the percent of the Diabetic patient was
40. Before the operation x ray was done to the patient
as shown in table (2) it shows that 5% of the patient
had normal x ray, 2% of the patient had hyperinflated
chest, 1% of the patient have mild effusion, 6% of the
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patient had Emphysematous bullae, 3% of the patient
had cardiomegaly and 13% of the patient had
Prominent vascular marking.

After the operation X ray was done to the patient
as shown in table (3) It shows that 14% of the patient
have normal x ray, 11% of the patient have
hyperinflated chest, 40% of the patient have pleural
effusion, 5% of the patient have pneumonia, 5% of the
patient have cardiomegaly, 22% of the patient had
atelectasis.

PFT was done to COPD patient 1 day before the
operation and at 7th post-operative day Data are
presented as Mean £SD .and shows that Forced vital
capacity(FVC) was 91.190+15.658 ,decreased post-
operative up to 60.110+£12.039 as shown in table (9)

Table (1) Demographic Data of the study population.
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and it is statistically significant ,Forced Expiratory
Volume in the 1st second (FEV1) was 65.300+8.128
preoperative and decreased to 58.310+10.095
postoperative as shown in table (7) and it is
statistically significant, ratio of Forced Expiratory
Volume in the 1st second (FEV1) / Forced vital
capacity(FVC) (FEV1/FVC) preoperative was
68.490+7.355 post-operative was 106.640+16.734 as
shown in table (10) and it is statistically significant,
Peek expiratory flow rate (PEF)preoperative was
45.21+11.0125,while postoperative was 35.912+9.417
as shown in table (9) and it is statistically significant
,Peek expiratory flow rate 25-75 was 56.350
+15.566preoperative, postoperative was 55.970+556
as shown in in table(11).

Variables Mean +SD
Age (years) 57.14 +6.38
Weight (kgs) 72.56 £ 9.86
Height (cm) 165.88 +£5.69
BMI (Kg/m2) 22.75 £3.12
Smoker (n) 98
Hypertension (n) 72
Diabetes Mellitus (n) 40
Table (2) shows preoperative distribution of radiographic signs.
X Ray Pre
N %
Normal 56 56
mild effusion 1 1
prominent vascular marking 13 13
Hyperinflated chest 21 21
Cardiomegaly 3 3
emphysematous bullae 6 6
Total 100 100
Table (3) shows postoperative distribution of radiographic signs.
X Ray Post
N %
Normal 14 14
Hyperinflated chest 11 11
Cardiomegaly 5 5
Atelectasis 22 22
Pneumonia 8 8
pleural effusion 40 40
Total 100 100

Benha Journal Of Applied Sciences, Vol. (6) Issue (5) Part (2) (2021)



250  Severity of Chronic Obstructive Pulmonary Disease as A predictor Of Outcome After Coronary Artery

Table (4) shows perioperative radiographic changes. There is a statistically significant changes (p value = 0.036), this
table shows that there is significant change in the radiographic signs postoperative.

X Ray Pre . . X Ray Post
Hyperinflated cardiomegaly . . pleural
normal Atelectasis pneumonia . total
chest effusion
normal N 10 8 3 9 4 22 56
% 10.00 8.00 3.00 9.00 4.00 22.00 56.00
mild effusion N 0 0 0 0 L 0 L
% 0.00 0.00 0.00 0.00 1.00 0.00 1.00
prominent N 0 2 0 2 1 8 13
vascular % 0.00 2.00 0.00 2.00 1.00 8.00  13.00
marking
Hyperinflated N 1 0 2 9 1 8 21
chest % 1.00 0.00 2.00 9.00 1.00 8.00 21.00
cardiomegaly N L 0 0 0 0 2 3
% 1.00 0.00 0.00 0.00 0.00 2.00 3.00
Emphysematous N 2 1 0 2 1 0 6
bullae % 200 1.00 0.00 2.00 1.00 0.00 6.00
Total N 14 11 5 22 8 40 100
% 14.00 11.00 5.00 22.00 8.00 40.00  100.00
Paired t X2 35.703
P-value 0.036
Table (5) shows that the mean changes in pre and post-operative liver and kidney function.
Pre Post t P-value
SGOT 24,19 £ 9.07 32,16 £11.73 -6.32 0.000
SGPT 22.30+£11.01 33.11+12.76 -7.95 0.000
creatinine 1.15+1.00 1.23+0.38 0.74 0.46
Table (6) The Pre and Post-operative changes in arterial blood gases
Pre Post t p-value
PH 7.32+0.05 7.41+0.04 0.995 0.322
Po2 86.85+ 7.41 90.31+5.52 -3.73 0.000
Pco2 39.87+2.51 33.37+8.55 7.209 0.000
Hco3 26.99+ 4.14 26.72+3.98 0.446 0.657

Table (7) shows perioperative changes of Forced Expiratory volume in the 1ST second (FEV1) of Pulmonary
Function Test.

FEV1 Difference Paired t-test
Range Mean + SD Mean SD t P-value
Pre 41-86 65.30+ 8.12
Post 24-86 58.31+10.09 6.99 11.32 6.17 0.000

Table (8) shows perioperative changes of Peek Expiratory Flow Rate (PEF) of pulmonary function test.

PEF Difference Paired t-test
Range Mean + SD Mean SD t P-value
Pre 22-77 4521+ 11.01
Post 17-72 35.91+9.41 -0.38 17.20 -0.22 0.000

Table (9) shows perioperative changes of Forced Vital Capacity (FVC) of Pulmonary Function Test (PFT).

FVvC Difference Paired t-test
Range Mean + SD Mean SD t P-value
Pre 51-125 91.19+ 15.65
Post 20-95 60.11+ 12.03 31.08 17.13 18.13 0.000
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Table (10) shows perioperative changes of the ratio between Forced Expiratory volumes in the 1st second (FEV1)

and forced vital capacity (FVC) of Pulmonary Function Test.

FEV1/ FVC Difference Paired t-test

Range Mean + SD Mean SD t P-value
Pre 55-125 68.49 £ 7.35
Post 48-166 106.64+16.73 -38.15 19.74 -19.32 0.000
Table (11) shows perioperative changes of Peek Expiratory Flow Rate (FPF25-57) of Pulmonary Function Test
(PFT).

FPF25-57 Difference Paired t-test

Range Mean + SD Mean SD t P-value
Pre 26-107 56.35 £ 15.56 -0.38 17.20 0.22 0.82
4. Discussion reduced compared to preoperative values. FEV1
In this research we assessed COPD patients' declines were 41%, 29%, and 16%, while forced vital

pulmonary functions before and after CABG surgery,
since PFTS had been pre-operatively and early after
surgery. Previous studies only showed some
preoperative PFTs or were conducted at a single point
after surgery.

The aim of this research was to evaluate and identify
variables that may affect such changes in FVC,
FEV1/FVC, FEV1 after CABG.

The present study has also shown that the post-
operative period of coronary artery grafting is causing
damage to the pulmonary function, and pulmonary
complications are among the most frequent
complications reported following coronary artery bypass
grafting (CABG).

It was apparent from the preoperative evaluation that
our patients did not have a restricted parenchymal lung
condition. There was a widespread reduction in the PFT
variable in the postoperative phase up to one month
following the CABG. All parameters except FEV1/FVC
indicated a reduction. This shows a restrictive pattern or
respiratory ventilation defect. Restrictive patterns could
be due to changes in Chest Wall mechanics that affect
their performance secondary to changes in the Chest
Wall as shown below. The integrity of the chest wall,
such as sternotomy injury to the chest wall,
diaphragmatic paresis due to pericardio refrigeration,
affects a number of factors [7].

Rib  fracture, costochondral-cartilage retraction,
undetected atelectasis, sternal restriction of blood supply
to intercostal muscles, violation of pleural space impairs
the integrity of the chest wall [8].

We compared our Table (7, 8, 9, 10 & 11) results with
other studies and found the same results as shown
below:

Katiyar et al performed a study in 71 individuals with
heart surgery on-pump. Pulmonary function was
evaluated prior to and after surgery on the 3rd, 5th and
7th days of surgery. Data including surgical details, risk
factors information and pulmonary function assessment
were obtained. In postoperative days 3, 5 and 7, the
FEV1 and forced vital capacity were substantially

capacity was 42%, 29%, and 19% sequentially on
postoperative days 3, 5, and 7. Multivariate analysis was
carried out to identify postoperative FEV1 variables and
compulsory vital capacities [9].

The pulmonary function of Westerdahl et al examined
4 days and 4 months after the CABG surgery and
showed the significant decrease in lung function after
the operation. Patients exhibited a substantial reduction
(6-13 percent) of preoperative values in vital capacity (P
< 0.001) 4 months after surgery. Inspiratory capacity (P
< 0,001), forced volume in 1 s (P, 0,001), peak
expiratory flow rate (P < 0,001), residual capability
functional (P = 0,05), total pulmonaire capability (P <
0,001) and single carbon diagnostic capacity (P < 0,01)
10. Gade et al. performed a research to assess sequential
changes in the pulmonary function testing for 4 months
after surgery. The research comprised 50 patients having
CABG operations and their pulmonary functions were
evaluated 7 days, 1 month and 4 months after the
procedure and again. It has been observed that on 7th
postoperative day, the forced vital capacity (FVC) fell
from 85% of its anticipated preoperative value to 56%
(P = 0.0000), recovered 1 month after and 84.2 percent
(P = 0.4008) 4 month after surgery to 71.6 percent (P=
0.0000). Forced expiratory volume dropped in 1st
second (FEV1) from 88.38 percent to 59.06 percent
(P=0.0000) on the 7th postoperative date and recovered
to 75.42 percent (P=0.000) 1 month after operation and
4 months after surgery to 85.78 percent (P=0.0308). The
ratio of FEV1/FVC slightly increased from 79% to 81%
on the 7th day of postoperativity and 1 month after and
after, reaching 78%, 4 months after the operation that
suggested a restrictive ventilatory defect [11].

Jenkins et al. found the decrease of a mean FVC in 77
patients getting IMA grafts to 36 percent on the second
postoperative day and in 33 patients receiving SVGs to
45 percent in the pre-operative value.

Pulmonary function before and 1 week after coronary
artery bypass grafting was investigated by Van Belle et
al. They found that the FVC dropped to 33% of the
preoperative value, which is remarkably comparable to
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the reduction in our study, for seven days after
operation.

At Open heart surgery Vaidya et al. reported long-
term breathing outcome and found that, despite
hemodynamic and functional recovery, spirometry
remained compromised in all 31 patients after 3 months.
The cardiopulmonary bypass treatment also affects
pulmonary function [12].

Berrizbeitia et al. reported the postoperative
pulmonary mechanics impact of sternotomy and
alleviated the severe restrictive pattern of respiratory
characteristics after CABG [13].

Fuster et al. have documented the impact of
obstructive lung disease on lung function following
CABG14 and have shown significant limiting patterns
of pulmonary function after CABG [14].

Lizak et al. identified FEV1 <LLN as the strongest
forecast predictor for post-CABG problems regardless
of concurrent COPD. FEV1 <LLN patients had superior
results following OPCAB compared with post-CABG
15 patients.

Table (1) provides demographic information on cases,
median age: 57 years of age, weight: 72, height: 165,
BMI: 22, 98 smokers.

Table (5) presents liver function tests before surgery
and indicates that the typical patient liver function is
high in most patients, but has increased liver function
after surgery. It was also shown that 95% of the patient
had a normal kidney function test, and the mean
creatinine level was 1.15%, after a 40% to 1.23%
operating renal function test.

This has been in accordance with the research by
zakeri et al on 385 patients undergoing CABG surgery
and postoperative liver function tests and Statistical
analyses showed direct and substantial links between
changes in LFT and pumping time, aortic cross-
clamping time and usage of IABP [16].

Avrterial blood gases before or after operation were
shown by Table 6, showing that PH had risen from 7.32
preoperative to 7.41 postoperative, PO2 had a mean of
86 preoperative and 90 postoperative and that the mean
of pco2 preoperative had been 39 after 33, HCO3 had a
near mean pre-operative or postoperative value 26, most
patients had post-operative respiratory alkalosis.

In agreement with safari et al, who investigated the
relationship between pump life and blood gases in
patients with on-pump CABG, it was found that PCO2
had relatively decreased within the long pump time
group six hours and three days after open heart ICU
admission and patients had a degree of respiratory
alkalosis (P=0.04) [17].

Before surgery x ray was performed, the patient had
normal x ray as shown in Table 2; 5% of the patient had
normal x ray, 2% had chest hyperinfection, 1% was of
moderate effusion, 6% of the patient had emphysema
bullae, 3% had cardiomegaly and 13% had prominent
vascular marking.

After the x-ray procedure, as shown in Table 3, it
reveals 14 percent of the patient have normal x-rays, 11
percent have a hyperinflated chest, 40 percent a plural

effusion, and 5 percent are relatively small in significant
lung problems. Early postoperative mobilisation and
excellent pain management.

Many individuals develop pleural effusions right after
heart surgery. The observed incidence following CABG
was 40 to 50 percent when chest radiographs were
utilised to detect effusions. Most effusions were left-
sided, minor, asymptomatic (limited to the costophrenic
angle), and spontaneous.

These effusions have many causes, including
postoperative  bleeding, atelectasis, pneumonia,
cardiogenic, and noncardiogenic pulmonary edam,
pleurotomy in mammalian inner artery grafts, heart
hypothermia damage, pleural lymph drainage disruption
through internal mammary artery harvest and fluid
leaks. Very infrequently have chylothorax produced
pleural effusions, Effusions 2-3 weeks after surgery may
be included in the post-pericardiotomy syndrome that
occurs in 10%-40% of individuals following heart
surgery. These outbreaks usually disappear after few
months following surgery and do not need therapy 18.
Patients have pneumonia, cardiomegaly is 5 percent,
atelectasis is 22 percent.

The reported pneumonia incidence following CABG
varies from 2% to 22%. Cigarette smoking is a
significant pneumonia risk factor.

Long post-operative intubation and mechanical
ventilation may lead to fan-associated pneumonia
(VAP), whereas reintubation can lead to reoperative,
respiratory, and cardiaque insufficiency. In patients with
respiratory failure, VAP has an incidence of 9% to 21%.

Factors that affect pulmonary mechanics after
CABG:

1. Division of the sternum impair chest wall
stability and decrease chest wall compliance and also
duo to assumption that harvesting of the Internal
mammary Artery (IMA) is likely to interfere with the
blood supply of the sternum as the arterial supply of the
sternum is derived from the periosteal plexuses fed by
the branches of the IMA may led to decrease blood
supply to the intercostal muscle may decrease the force
of respiration with corresponding decrease in the
pulmonary mechanics [19].

2. Increase the degree of diaphragmatic
dysfunction. Currently, one of the most accepted
explanations to justify the reduction in the pulmonary
function after thoracic surgery is diaphragmatic
dysfunction. This dysfunction starts in the manipulation
of the viscera during the surgical procedure, causing
reflex inhibition of the phrenic nerve and diaphragmatic
paresis some studies have shown that the cardioplegic
solution may cause thermal injury to the phrenic nerve.
The cold can result in functional and structural
abnormalities, damaging the conduction velocity,
increasing the degree of diaphragmatic paresis, which
may contribute with a greater drop in the pulmonary
volumes and capacities [20].

3. Changes in the gas exchange and pulmonary
mechanics increase the respiratory effort, favoring an
accumulation of secretion, with a higher possibility of
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obstruction to the airflow, which may predispose the
patient to atelectasis and pneumonia [21].

4, During CPB it is common to interrupt the
pulmonary ventilation, as there is insufficient alveolar
insufflation to active the production of surfactant by
type Il pneumocytes, thereby increasing the surface
tension, which can cause alveolar collapse [22].

5. Arterial hypoxemia normally occurs after
CABG and persists for some weeks, the mechanism of
hypoxemia can be attributed to several tors, such as a
change in the ventilation/perfusion ratio,
hypoventilation, reduction in the diffusion capacity and
shunts with the latter being the best documented in the
immediate postoperative period after Cardiopulmonary
bypass may led to related to a reduction in the
pulmonary complacency and pulmonary function [23].

6. The contact of the blood with the oxygenator
triggers a cascade effect of enzymatic changes, with the
release of inflammatory cytokines, increases in the
permeability of the alveolar-capillary membrane,
reducing blood-gas membrane, which harms the
pulmonary complacency and consequently, the
pulmonary volume and e gas exchange. These factors
might explain the highest drop in the oxygenation and
led to a greater decrease in the FVC[24].

FEV1 below LLN predicted a higher incidence of
reoperation, readmission to intensive care unit (ICU),
sternal wound infection, pulmonary complications, and
pulmonary edema after surgery[25].

5. Conclusion

1. Following CABG there is an early postoperative
severe, reversible restrictive alteration in lung function
in COPD patients.

2. In COPD patients following CABG, several
pulmonary problems occurred.

3. Pulmonary function assessment pre- and post-
operative should be performed as a routine in CABG
surgery patients, even if the patients are asymptomatic.

4. CABG causes long-term pulmonary function
alterations such that a long-term lung rehabilitation
programme is required.

6. Limitations

1. We suggest longer sample size research to solidify
our results.

2. Pulmonary function pre- and postoperative
assessment should be performed as a standard in
patients who have CABG surgery even if the patients
are asymptomatic.

3. We highly advise Following coronary artery, lung
rehabilitation bypasses grafting of all patients after
CABG.

Conflict of interest: none declared.
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