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Abstract 

Coronary artery bypass graft (CABG) surgery with the help of cardiopulmonary bypass (CPB) can cause complications for 
the lungs after the operation. A 62-year-old woman was reported to have a positive COVID-19 test; however, due to her 
cardiac conditions, she was scheduled for an emergency CABG surgery. The patient was experiencing symptoms of chest 
pain and dyspnea, and her pulmonary artery systolic pressure was 45 mmHg. Considering that the patient would be 
undergoing surgery with CPB, a ventilation strategy was planned to reduce the risk of pulmonary complications during 
the procedure. The patient recovered well without any specific pulmonary complications after the surgery. It seems that 
patients with positive COVID-19 are at risk of pulmonary complications. Therefore, a ventilation strategy during the 
procedure can significantly reduce the risk of pulmonary complications and their consequences after the surgery. 
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Introduction 
 

The coronavirus disease (COVID-19), caused by 
the severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), is regarded as a serious global 
health crisis. Scientific reports have documented 
cases of cardiovascular involvement in addition to 
common pulmonary damage, demonstrating a 
complex interaction between the high replication 
capacity of SARS-CoV-2 and various clinical 
manifestations, which commonly culminate in an 

unfavorable prognosis [1]. Pulmonary damage and 
its complications are currently common following 
cardiac surgery. Factors contributing to the 
development and exacerbation of pulmonary 
complications encompass general anesthesia, 
pulmonary collapse (pulmonary collapse or 
atelectasis is defined as pulmonary collapse that 
occurs after anesthetic induction), and the 
activation of the inflammatory system. One effective 
method for mitigating postoperative pulmonary 
complications is the use of ventilation during CPB 
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(2-4). The case we reported involved a patient with 
COVID-19 and pulmonary hypertension undergoing 
emergency CABG surgery. 

 

Case  
 

A 62-year-old woman (weighing 55 kg) was 
referred from another center due to cardiac arrest 
and ventricular fibrillation (VF). The patient had 
fever, myalgia, and cough. Since her SPO2 was 89%, 
she was intubated. The patient had a history of 
hypertension and diabetes. Angiographic 
investigation revealed three-vessel disease with an 
ejection fraction of 35%. The patient experienced 
severe chest pain and then underwent emergency 
CABG surgery. A computed tomography (CT) scan of 
the lungs showed ground-glass opacities in both 
lung fields, predominantly in the left lung. 
Additionally, consolidation opacity was observed in 
the left lower lobe. A calcified nodule measuring 7×9 
mm was noted in the apex of the left lung (Figure 1). 
Laboratory tests revealed a C-reactive protein level 
of 60.4 (mg/dl). The patient also tested positive for 
both COVID-19 and influenza. Due to pulmonary 
hypertension (45mmHg) and the potential for 
exacerbated respiratory complications 
postoperatively, according to the study of Meng‑Qiu 
Zhang et al. (5), a positive end-expiratory pressure 
of 5 mmHg, a respiratory rate of 12, and a lung 
volume of 6 mL/kg, equivalent to 360 mL, were 
applied to the patient during CPB. Postoperatively, 
the patient was transferred from the intensive care 
unit (ICU) to the cardiology ward after two days, 
without developing any pulmonary collapse. The 
patient was then discharged from the hospital in 
good general condition after five days (SPO2=94%)  
 

 
Figure1. A computed tomography scan of the lungs 

 

Discussion 
 

Performing surgery on patients with COVID-19 
is often unavoidable, depending on their clinical 

condition, acuity, and emergency status. Underlying 
COVID pathologies that have significantly increased 
intra- and postoperative complications can include 
inflammatory response, cardiovascular and 
respiratory disorders, and coagulation 
abnormalities (6). Numerous studies to date have 
recommended postponing CABG surgery whenever 
possible due to the potential pulmonary 
complications that patients may experience 
postoperatively. A study by Barkhordari et al. 
investigated 25 patients (off‑pump cardiac surgery 
[n=4] and on‑pump cardiac surgery [21]) with 
COVID-19 undergoing cardiac surgery. The results 
indicated that while initial respiratory and 
pulmonary outcomes were satisfactory, there was a 
significant difference in ICU readmission rates 
between the COVID-19 and non-COVID-19 groups. It 
was also reported that the mean length of stay in the 
ICU was 1.8 days for the non-COVID-19 group and 3 
days for the COVID-19 group. Moreover, the 
mortality rate was found to be 16% for the COVID-
19 group and 2% for the other group, despite 
similar baseline characteristics. Ultimately, it was 
recommended that cardiac surgeries for COVID-19 
patients who were candidates for surgery be 
postponed (7, 8). One of the complications of CPB is 
the activation of the inflammatory system, leading 
to pulmonary collapse and an increase in 
inflammatory factors within the lungs. Various 
studies have demonstrated that in patients 
undergoing cardiac surgery with pulmonary 
hypertension, simultaneous ventilation during CPB 
significantly reduces the incidence of atelectasis, 
pulmonary collapse, pulmonary hypertension, and 
pulmonary edema postoperatively due to the 
continued ventilation of the lungs. In a clinical trial 
involving 48 pediatric patients undergoing 
congenital cardiac surgery, patients were divided 
into three groups: Group 1 (with standard 
protective tidal volume), Group 2 (with continuous 
positive airway pressure), and Group 3 (with no 
mechanical ventilation). The results of this study 
revealed that mechanical ventilation during CABG 
in Groups 1 and 2 reduced the incidence of 
postoperative atelectasis by two-thirds and 
significantly mitigated the incidence of pulmonary 
complications (5). In another study, results 
demonstrated that patients who underwent CABG 
surgery during the COVID-19 pandemic had 
significantly higher pulmonary complications, 
including atelectasis and pulmonary edema, 
compared to the control group (6). The results of a 
separate study demonstrated a significantly higher 
prevalence of atelectasis in COVID-19-positive 
patients, and the mean length of stay in the ICU was 
also greater in patients with more extensive 
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atelectasis. One factor that past studies have shown 
to increase length of stay in the ICU and the 
incidence of atelectasis is the absence of mechanical 
ventilation during CPB. Therefore, considering this 
issue and the higher incidence of atelectasis in 
COVID-19-positive patients, it appears that 
performing mechanical ventilation is effective in 
reducing both the length of stay in the ICU and the 
incidence of atelectasis (7). Finally, it is suggested 
that studies with larger sample sizes be conducted 
in this area to more thoroughly investigate this 
method. 

 

Conclusions 
 

Given the controversial results regarding 
surgery in COVID-19-positive patients, it seems that 
using mechanical ventilation during CPB can greatly 
reduce the exacerbation of pulmonary 
complications caused by this disease. It is 
recommended that a large-scale study be conducted 
in this regard in the future. 
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