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ABSTRACT
Objectives: In the last 2 years with the new type of coronavirus infection (COVID-19) pandemic, it has become
inevitable to adapt to this disease in cardiovascular surgery procedures. In this study, we aimed to investigate
the effects of the results of respiratory tract samples taken from different places in patients undergoing cardiac
surgery on our postoperative patient follow-up procedures and to share our cardiac surgery experiences during
the pandemic period.
Methods: A total of 177 patients who underwent cardiac surgery were included in this study. Endobronchial
lavage samples were obtained from the intubated patients through the endotracheal tube in the early
postoperative period. According to the Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) results
obtained in the early postoperative period, the patients were divided into 2 groups as Group 1 for those with
negative PCR and Group 2 for those with positive PCR. After that a total of 59 patients who were found to
have COVID-19 were divided into 2 groups as survivors and non-survivors.
Results: There were 118 (66.6%) patients in Group 1 and 59 (33.3%) in Group 2. The mean ages of patients
in Group 1 and Group 2 were 64.5 ± 9.8 years and 61.9 ± 10.1 years, respectively (p = 0.174). Mortality was
significantly higher in Group 2 (n = 24, 40.6%) compared Group 1 (n = 2, 1.6%) (p < 0.001). After that a total
of 59 patients who were found to have COVID-19 were divided into 2 groups as survivors (n = 35, 59.3%)
and non-survivors (n = 24, 40.7%). There was no statistically significant difference between the groups in
terms of gender, smoking, diabetes mellitus, hypertension, chronic renal failure, chronic obstructive pulmonary
diseas rates and surgery types (p > 0.05). 
Conclusions: The COVID-19 pandemic has significantly affected our cardiovascular surgery practice. In
addition to being negative for PCR at least 2 times in routine preoperative preparations, obtaining endobronchial
lavage samples for PCR testing from the endotracheal tube in the early postoperative period plays an important
role in patient management.
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The new type of coronavirus infection (COVID-
19), which emerged in the Wuhan province of

China in December 2019, spread very rapidly and af-
fected the whole world. On March 11, 2020, the World

Health Organization (WHO) declared that this disease
caused a pandemic. In the last 2 years, the world has
developed new strategies to combat this disease and
has entered into a restructuring in terms of approach
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to the disease. 
      As in all medical departments, it has become in-
evitable to adapt to this new situation in cardiovascular
surgery procedures. For this purpose, a series of pre-
cautions have been taken for cardiac patients, who are
reported as one of the most risky groups. First of all,
postponing elective cardiac surgical procedures, ap-
plying less invasive procedures if the operation cannot
be postponed, and performing the operation within a
certain algorithm and taking the high surgical risk into
account, if the operation is inevitable, constituted the
main approach scheme [1-3]. It has been reported that
pulmonary complications related to COVID-19, espe-
cially in the postoperative period, have very serious
consequences for this critically ill population [4-6]. In
order to avoid these fatal outcomes, it is recommended
to plan the operation by seeing 2 negative Reverse
Transcriptase Polymerase Chain Reaction (RT-PCR)
results in the preoperative period [7]. Although the re-
liability of samples taken by nasopharygeal swab
(NFS) is high, it has been shown that the positivity rate
is different compared to samples taken from the lower
respiratory tract [8]. The COVID-19 pandemic had
negative effects on the number of surgical procedures
and postoperative morbidity and morbidity rates in our
cardiovascular surgery clinic. 
      The aim of this study is to share our experience in
patients who underwent cardiac surgery in our heart
center, which has been active since the beginning of
the pandemic, and to reveal how endobronchial lavage
samples taken from the endotracheal tube in the early
postoperative period have changed our postoperative
patient management procedures.

METHODS

Data Sources 
      For this study, approval was obtained from the
T.C. Ministry of Health General Directorate of Health
Services COVID-19 Scientific Research Evaluation
Commission and Bursa Yüksek Ihtisas Training and
Research Hospital Clinical Research Ethics Commit-
tee with the protocol number 2011-KAEK-25
2021/06-06. In this study, which was planned as a sin-
gle center, patients aged between 38-91 years who un-
derwent open heart surgery in Bursa Yüksek Ihtisas
Training and Research Hospital Cardiovascular Sur-

gery clinic between 01/09/2020 and 31/12/2021 were
examined. The laboratory values, radiological image
data, demographic characteristics, measured vital pa-
rameters, applied treatments and clinical outcomes of
the patients were recorded at the time of admission to
the hospital. According to our hospital protocol, tho-
racic computed tomography (CT) has been routinely
performed in all patients scheduled for open heart sur-
gery since the beginning of the COVID-19 pandemic.
For this reason, routine thoracic CT was performed in
all patients included in the study. Patients with positive
RT-PCR in the preoperative period, patients with
pathological images in radiological imaging, emer-
gency operations, redo operations, previous lung ma-
lignancy or pneumonia history, pre-operative
diagnosis of COVID-19, and patients less than 1
month from the diagnosis of COVID-19 were not in-
cluded in the study. Patients who were found to have
negative RT-PCR test in two consecutive nasopharyn-
geal swab samples taken from the nasopharyngeal re-
gion in the last 48 hours in the preoperative period
were included in the study. In addition, endobronchial
lavage from the intubation tube and RT-PCR test were
performed in all patients within the first 15 minutes
postoperatively. As a result, a total of 548 patients
were examined. According to the RT-PCR results ob-
tained in the postoperative period, the patients were
divided into 2 groups as Group 1 for PCR negative and
Group 2 for PCR positive. While there were 59 pa-
tients in Group 2, the sample group was formed with
118 patients by determining the ratio of 2:1 through
the computer program among the remaining 489 pa-
tients for Group 1. 

Variables 
      Variables were recorded from the time of patients'
first admission to the hospital. Demographic data, age,
gender, and smoking were recorded. Hypertension
(HT), diabetes mellitus (DM), chronic obstructive pul-
monary disease (COPD), coronary artery disease
(CAD), and chronic renal failure (CRF) were recorded
in their medical history. Two consecutive RT-PCR re-
sults obtained with NFS in the last 48 hours preoper-
atively, and RT-PCR results obtained from the
endobronchial lavage sample taken from the endotra-
cheal intubation tube and examined within the first 15
minutes after the patient's transfer to the intensive care
unit in the postoperative period were recorded. 
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Statistical Analysis 
      In our study, SPSS version 21.0 (IBM Statistical
Package for the Social Sciences Statistic Inc.,
Chicago, IL, USA) program was utilized to analyze
the data. “Kolmogorov-Smirnov test and Shapiro-
Wilk test” were used for normality distribution analy-
sis. Student's t test was used for the data presenting
normal distribution and Mann-Whitney U test for
those that did not conform to normal distribution.
These data were shown as mean±standard deviation
or as mean (interquartile range). Categorical variables
were shown as frequency and percentage, and “chi-
square test” was used for analysis. A p < 0.05 was ac-
cepted statistically significant.

RESULTS

      Endobronchial lavage samples were obtained from
the endotracheal tube in the early postoperative period
in 177 patients included in the study. There were 118
(66.6%) patients in Group 1 and 59 (33.3%) in Group
2. The mean ages of patients in Group 1 and Group 2
were 64.5 ± 9.8 years and 61.9 ± 10.1 years, respec-
tively (p = 0.174). There was no statistically signifi-
cant difference between the groups in terms of gender,
smoking, DM, HT, CRF, COPD rates and surgery
types (p > 0.05 for all). Mortality was significantly

higher in Group 2 (n = 24, 40.6%) compared Group 1
(n = 2, 1.6%) (p < 0.001) (Table 1). 
      A total of 59 patients who were found to have
COVID-19 were divided into 2 groups as as survivors
(n = 35, 59.3%) and non-survivors (n = 24, 40.7%).
The mean ages of patients in survivor and non-sur-
vivor were 60.4 ± 10.3 years and 64.1 ± 9.9 years, re-
spectively (p = 0.239). There was no statistically
significant difference between the groups in terms of
gender, smoking, DM, HT, CRF, COPD rates and sur-
gery types (p > 0.05 for all).

DISCUSSION

      In this study, we found that in addition to our car-
diac surgery experience during the COVID-19 pan-
demic period, the way RT-PCR was performed creates
significant differences in patients who were planned
and performed cardiac surgery. The results of endo-
bronchial lavage samples taken from the intubation
tube in the early postoperative period have led us to
take vitally important decisions in patient and disease
management after cardiac surgery. By virtue of the al-
gorithm we developed, we applied a multi-disciplinary
approach to this special patient group by taking isola-
tion measures in the postoperative period. Thus, PCR
positive patients are isolated from other patients, min-
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imizing the risk of transmission. 
      As of the COVID-19 pandemic, radical changes
have occurred in the practice of cardiac surgery. There
has been a significant decrease in the patient popula-
tion undergoing cardiac surgery. Also it has emerged
that elective procedures should be deferred, and inter-
ventions that cannot be deferred should be performed
under strict precautions and control, especially in pa-
tients who need cardiac surgery. Cardiac surgery prac-
tices are associated with a high mortality risk during
the pandemic, especially in the presence of coronary
artery disease [9-11]. This situation emerges as a need
for long hospital stays at the patient level, intensive
care or service follow-up. For this reason, the group
of patients who underwent cardiac surgery constituted
a sensitive and unique population for the pandemic pe-
riod. 
      As of the beginning of the pandemic, there has
been a significant decrease in the patient population
undergoing cardiac surgery. These operations were
avoided due to the high data on cardiac surgical mor-
tality associated with COVID-19. Surgical procedures
were applied under strict precautions for operations
that could not be postponed. In our clinic, cardiac sur-
gery applications were performed in accordance with
a certain procedure. Especially in the early postoper-
ative period, it became necessary to develop an algo-
rithm after PCR positivity was observed in
endobronchial lavage samples taken from the intuba-
tion tube. With this algorithm, all patients were con-
sidered potential PCR positive in the early

postoperative period, until the PCR tests from endo-
bronchial lavage samples were concluded. Care was
taken in both the intensive care follow-up of the pa-
tient and the personal protection equipment of the
healthcare workers. Those with positive RT-PCR tests
were immediately transferred to the COVID-19 inten-
sive care unit, while those with negative RT-PCR con-
tinued to be followed up in the classic cardio-vascular
intensive care unit. A multidisciplinary approach was
applied to cardiac surgery patients who were positive
for PCR, and their follow-up and treatment was
planned with the departments of pulmonary diseases,
infectious diseases, anesthesiology and cardiology. 
      The clinical picture of COVID-19 infection ap-
pears in a wide spectrum ranging from asymptomatic
disease carrier to pneumonia with diffuse lung in-
volvement, multi-organ failure and sepsis [12]. Al-
though the majority of patients survive the disease
with mild to moderate severity, in the study of Guan
et al. [13], the rate of severe disease and hospitaliza-
tion among patients was reported to be around 16%.
The symptoms of the disease are seen to vary from
mild disease findings to severe disease. It has been re-
ported that there are comorbidities such as CAD, HT,
DM, immunodeficiency or malignancy in the patient
group in which the disease progresses particularly se-
verely [9, 14]. There is no comprehensive study in the
literature regarding postoperative mortality rates in pa-
tients with COVID-19 infection, especially in patients
undergoing cardiac surgery. In studies conducted with
a small number of patients, mortality rates have been
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reported to range from 8% to 50% [5, 15, 16]. Con-
sidering the in-hospital mortality rates, the mortality
rate is up to 84% in patients undergoing cardiac sur-
gery who need intensive care again [2]. 
      In our study, mortality rate was found to be 40.7%
in RT-PCR positive COVID-19 patients detected in the
early period after cardiac surgery. In the study of Lei
et al. [17] performed on patients who underwent non-
cardiac surgery and were in the incubation period for
COVID-19 infection, the total mortality rate was
20.6%, while the mortality rate for the patient group
requiring intensive care was reported as 46.7%. In this
study, it is seen that the high mortality rate detected in
patients requiring intensive care follow-up after major
surgery, even if they did not undergo cardiac surgery,
is also in line with the data of our study. 
      RT-PCR from nasopharyngeal swab samples is
typically used to diagnose COVID-19. In addition,
blood, sputum, stool, urine and broncho-alveolar swab
samples can also be examined for diagnosis. In a study
conducted on 1070 different samples from 205 pa-
tients, the highest rate of RT-PCR positivity was found
in endobronchial lavage samples (93%). This is fol-
lowed by sputum (72%), nasal swab (63%) and pha-
ryngeal swab (32%) [8]. As can be seen,
endobronchial lavage samples taken from the intuba-
tion tube show a high RT-PCR positivity. This also
means that endobronchial lavage specimen collection
yields a high-confidence result compared to RT-PCR
tests from nasopharyngeal swab specimens. In our
study, although RT-PCR negativity was detected in all
patients in the preoperative period, there were 59
(10.7%) patients with RT-PCR positivity in endo-
bronchial lavage samples taken in the early postoper-
ative period. In a review by Patel et al. [18], it is
mentioned that there are nearly 20% false positives in
RT-PCR tests performed on nasopharyngeal swab
samples. 
      With this study, we have achieved a new gain in
the approach to cardiac surgery cases during the
COVID-19 pandemic. The RT-PCR positivity detected
in the endobronchial lavage samples in the postopera-
tive period showed the necessity of developing a new
algorithm in the approach to this particular patient
group. In the light of this information, it is very im-
portant to take an endobronchial lavage sample in all
medical situations requiring endotracheal intubation,
regardless of the previous RT-PCR result, in terms of

the follow-up and treatment process of the patient's
clinic. 

Limitations 
      The most important limitations of our study are
that it is single-centered, retrospective, and the number
of patients is low. More comprehensive publications
with larger numbers of patients are needed to support
existing data.

CONCLUSION

      With the COVID-19 pandemic, serious changes
have occurred in the practice of cardiac surgery, as in
many medical conditions. Especially in the intensive
care process after open heart surgery, endobronchial
lavage samples taken from the endotracheal intubation
tube are important in demonstrating the presence of
COVID-19, which could not be detected previously in
patients. In addition to being negative for PCR at least
2 times in routine preoperative preparations, obtaining
endobronchial lavage samples for PCR testing from
the intubation tube in the early postoperative period
plays an important role in patient management. 
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