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ABSTRACT

Background: Control of pulmonary ventilation during surgery, especially heart
surgery, is very important. Therefore, in this study, we will compare different
ventilation strategies during cardiopulmonary bypass in smokers undergoing cardiac
surgery.

Methods: A total of 42 patients who had a clinical indication for CABG were
included in this study. Patients were randomly divided into two groups. All patients
were operated on by the same surgeon and cardiac anesthesia team in the same
condition. The patient data includes age, sex, height, weight, and spirometry indices
(FEV1, FVC, FEV1/ FVC, MMEF, PEF, PaO2, PaC0O2, Pa0O2 / fio2, PaO2 / fio2,
and Pent. T) were recorded prospectively for each patient.

Results: Examines the spirometry indices of patients in the two groups in both pre-
procedure and off-pump time, do not show significant changes (P<0.005).
Conclusion: The use of different ventilation strategies in smokers undergoing CABG

surgery could not cause significant changes in patients' respiratory parameters.

Introduction

as it causes cardiovascular complications and

mortality in these people [1]. Smoking stimulates
all aspects of atherosclerosis (endothelial dysfunction to
acute clinical events, often thrombotic) [2-3]. On the
other hand, it also increases inflammation, thrombosis
and oxidation of low-density lipoprotein cholesterol [4-
7]. Recent results support the hypothesis that exposure to
secondhand smoke increases oxidative stress as a primary
mechanism for the onset of cardiovascular dysfunction
[2,5,7]. Today, it has been proven that performing
cardiopulmonary bypass (CPB) procedure induces
pulmonary and systemic inflammatory reactions in
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patients [8]. Such responses may contribute to multiple
postoperative complications (including acute lung injury,
bleeding disorders, and organ failure) [9]. A double-blind
clinical trial study found that smokers who quit less than
2 months before CABG surgery were more likely to have
postoperative pulmonary complications than smokers
who quit more than 2 months before CABG surgery [10].
With advances in surgical techniques and postoperative
care, major complications following CABG were also
decreasing [11].

Despite a widespread use of fast-track protocols, patients
might still require several hours of ventilatory support to
recover from cardiac surgery. Since the past, large tidal
volume (VT) has been used to support to minimize
atelectasis and to minimize positive end-expiratory
pressure (PEEP) levels. This method improves arterial
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oxygenation by using low tail oxygen fractions without
hemodynamic consequences [12]. Recent experimental
data indicate that these ventilator settings might worsen
pulmonary damage with granulocyte activation, hyaline
membrane formation, increased vascular permeability,
and pulmonary and systemic release of inflammatory
mediators [13-14]. Three recent randomized controlled
clinical trials confirmed these experimental findings,
showing that in patients with acute lung injury, the use of
a low VT decreased the pulmonary and systemic
inflammatory response and improved survival [15-17].
Due to the significant number of smokers undergoing
cardiopulmonary bypass surgery and the existence of
different ventilation methods, the aim of this study was to
compare different ventilation strategies during
cardiopulmonary pump in smokers during cardiac
surgery.

Methods

This cross-sectional study was approved by the
Institutional Review Board of Shaheed Beheshti
University of Medical Sciences. A total of 42 patients
who had a clinical indication for CABG were included in
this study. Exclusion criteria were patients younger than
15 and older than 65 years old, renal and hepatic failure,
IABP or ECMO support just before surgery, intubated
patients, previous heart surgery, and uncontrolled
diabetes mellitus. All patients were operated on by the
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same surgeon and cardiac anesthesia team in the same
condition. The patient data includes age, sex, height,
weight, and spirometry indices (FEV1, FVC, FEV1/
FVC, MMEF, PEF, PaO2, PaCO2, Pa0O2 / fio2, PaO2/
fio2, and Pent. T) were recorded prospectively for each
patient. Patients were randomly divided into two groups.
Data were analyzed using SPSS statistical software
version 22.0 (SPSS Inc., Chicago, IL, USA) and results
are presented as meant standard deviation (SD).
Independent t-test analysis was performed to compare the
indices. P< 0.05 was considered statistically significant.

Results

42 patients with an average age of 58.62 years, 19 male
and 17 females were included in the study. The patient’s
demographics and variables are listed in (Table 1), which
Based on this, there is no significant difference between
the two groups of patients (P>0.05).

The results in (Table 2), which examines the spirometry
indices of patients in the two groups in both pre-
procedure and off-pump time, do not show significant
changes.

The results of measuring the two indices PaO2 and
PaCO2 in four time periods (Figures 1A and 1B) in
patients of the two groups do not show a significant
difference.

Table 1- Comparison of demographic indicators of patients included in the study

Indexes N group (N=21) V group (N=21) P value
Age (mzsd) 58.00+8.32 59.25+8.32 0.663
Gender: Male (n(%)) 19 (90.47%) 17 (85.00%) 0.236
Hight (m=sd) 171.42+7.91 170.6+7.81 0.737
Weight (mzsd) 83.00+17.28 76.05+11.16 0.136
BMI (mzsd) 28.16+5.32 26.15+.74 0.171
Smoke Rate (mzsd) 29.05+4.02 26.40+12.64 0.703
Table 2- comparison of spirometry indices of patients admitted to the study in the two groups
Indexes N group (N=21) V group (N=21) P value
EF(mzsd) 87.85+39.48 44.25+8.62 0.219
Pump time (mzsd) 112.76+39.48 129.35+24.88 0.117
Clamp time (mzsd) 64.80+23.37 74.05+20.65 0.188
FEV1 (mzsd) 275.57+74.64 255.35+68.82 0.373
FEV1% (mzsd) 89.52+21.03 86.50+20.34 0.642
FVC (mzsd) 316.09+88.16 304.9+80.28 0.673
FVC% (mzsd) 72.57+15.52 73.75+17.62 0.82
FEV1/FVC (m#sd) 88.19+8.05 84.7+8.65 0.188
FEV1%/FVC% (mzsd) 123.04+11.79 118.4+11.28 0.205
MMEF (mzsd) 309.23+83.72 298.15+90.309 0.685
MMEF% (mzsd) 119.04+33.68 103.6+27.31 0.115
PEF (mzsd) 684.52+156.96 645.35+166.48 0.442
PEF% (mzsd) 88.33+22.88 81.65+20.82 0.334
Vent T 12.38+4.65 11.7542.45 0.588
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Figure 1- Comparison of the course of changes in PaO2 and PaCO?2 in patients of the two groups

Discussion

Today, the general public is increasingly aware of the
dangers of smoking and governments are attaching great
importance to tobacco control, however, the prevalence
of smoking is very high [4]. This rate of consumption in
patients with coronary artery disease undergoing CABG
surgery is 55 to 60%, which is higher than 30% in
Western countries [14-16]. Respiratory management of
this group of patients is considered as one of the
challenges of treatment teams. Therefore, adopting
different ways of ventilation of these patients in order to
achieve the best method can be helpful. In general, this
trial would answer the question that whether maintaining
mechanical ventilation during CPB is more preferable
than no ventilation?

The main findings of this study showed that the use of
ventilation in smokers during CABG surgery did not
cause significant changes in the level of respiratory
parameters of these patients compared to similar patients
without ventilation. Although many previous studies
have emphasized the impact of smoking in patients
undergoing CABG surgery [17], however, the use of
ventilation cannot be considered an effective measure to
improve the respiratory status of these patients. However,
a study by Zhang et al. On patients undergoing CABG
surgery showed that the use of ventilation could improve
patients' respiratory conditions during surgery.

Smoking impairs obstructive  ventilation and
exacerbates respiratory disease, which in turn causes
postoperative  pulmonary complications.  Smoking
cessation within a month improves laryngeal and
phagocytic macrophage function, thus reducing
pulmonary complications after surgery in a few weeks
[17-18].

So far, few studies have assessed the Comparison of
Different ventilation strategies during cardiopulmonary
bypass in smoker patients under cardiac surgery. There

are limitations of the trial due to the inherent properties
such as its single-center design.

Conclusion

The use of ventilation in smokers undergoing CABG
surgery could not cause significant changes in patients'
respiratory parameters.
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